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PREFACE
 

This document contains the Papers prepared dqring
 
the course of he meeting. In a few cases, slight
 
editorial changes have been made.
 

These papers form a companion publication to the
 
"Report on the Expert Consultation on Irrigation
 

Water Charges", published in 1986. Together, they
 
comprise a proceedings of the Expert Consultation.
 

Owing to the decision to print all the working
 
papers, it has been necessary to divide them
 
between two volumes. Volume 1 contains an intro
duction and its background, and the Technical
 
Papers. Volume 2 contains the Country Papers and
 
the Annexes.
 

Any queries should be referred to Prof. J. Nemec,
 
Chief, Water Resources, Development and Management
 
Service, Land and Water Development Division.
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IRRIGATION DEVELOPMENT AND WATER CHARGES
 

by
 

H.M. HORNING
 

Consultant
 

I. TRENDS IN IRRIGATION DEVELOPMENT
 

1.1 Global Trends
 

At the end of the last decade 1.500 million hectares of land
 
were under cultivation and, of these, 210 million hectares were under
 
irrigation, which means that 14% were irrigated. It has been esti
mated that on this relatively small portion of the cultivated land,
 
37% of the total crop value was produced. If other measures for water
 
control in agriculture, such as lana reclamation, flood protection and
 
drainage are included, the estimate would be that, for around 50% of
 
the crop value produced, water was manipulated in one way or another.
 

In the last twenty years there has been a noticeable decline in 
the rate at which irrigation expanded in the world, and the average 
annual grcwth rate of irrigation development, which was at a level of 
5% per annum during the decade 1965 - 1975, has dropped to 1.8% per 
annum for the subsequent decade. Until recently, these growth rates 
were still sufficient, as the part irrigated of the total cultivated 
area increased from 12% in 1970 to 14% in 1980, but thereafter the 
increase levelled off and the irrigated portion remained stagnant at 
about 14.5% during the first part of the 1980 decade. 

This decline in irrigation development is also discernible for 
developed as well as developing countries. Whereas for the former the 
growthrate was 2.7% p.a., it was as low as 1.5% for the developiiig 
countries. The reason for this might be - in rather general terms 
the increasing costs o water development schemes on the one side, and 
the declining prices of agricultural products on the other, which both 
tend to reduce the economic viability of new irrigation projects. It 
is obvious that in developed countries specializing in irrigation for
 
high value crops and with a high degree of intensification these
 
constraints can be absorbed more easily than in developing countries
 
where irrigation is needed more for staple food production and where,
 
moreover, in most cases, large-scale water development is dependent on
 
external loans which have become so difficult to obtain. A more
 
differentiated view of the role of irrigation in agricultuie a- a
 
means for intensification of production and expansion of cultivation,
 
could be obtained from an analysis of different regions or groups of
 
countries as the requirements and constraints vary according to demo
graphic, economic and social factors, availability of land and water
 
resources and degrees of development of the rural infrastructure.
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1.2 Europe, N-rth America and Other Developed Countries
 

About 29% (61.5 million ha) of the irrigated area in the world
 
is in developed countries, with the major shares being in the USSR,
 
(19 million ha, with an average growth of 3.9% p.a.), USA (20 million
 
ha, 2.6% growth) and Western Europe (10.6 million ha, 2.0% growth).
 
In all three areas irrigation has been growing quite fast, whereas the
 
total area under cultivation remained stagnant, or even declined, as
 
in Europe. Therefore, the additional irrigation was provided tor
 
compensate for areas lost to production, or for conversion of land so
 
far under rainfed production to irrigation for intensification of
 
production, higher input use, and eventually for higher value crops.
 
In Russia, for example, the expansion and intensification of cotton
 
production - in the Asian part of the country - has been made possible
 
by the construction of large modern irrigation schemes designed for a 
high degree of mechanization and input use. In order to achieve the 
enormous expansion of irrigation (6 million ha during the last decade, 
according to statistics), large investments had to be made for water 
development works (canal diversions, pump-schemes, storage dams), and 
also for land reclamation and salinity control. 

In contrast, for the expansion of irrigation in Western Europe 
and North America, existing infrastructures were used, thus high 
investments in water development schemes could be avoided. The con
version of rainfed to irrigated production has essentially been done 
by extended use of sprinkler irrigation because of its flexibility and 
adjustability to the particular requirements of supplementary irriga
tion in individual farms and schemes for small groups of farms with 
similar cropping schedules. The water supply for these sprinkler 
systerfms is often from groundwater through individual farm wells which 
have the advantage of short water conveyance. Complete rural e'ectri
fication and the availability of efficient agricultural services have 
been an important prerequisite for this development, as have been the 
completion of land consolidation measures in areas of previously 
hi-hlan1 fragmentation. 

IThis trend in developed countries to expand irrigation substan
tialtv against a reduction in the rainfed area is, however, not rol
lowed in Australia, where the total cultivated area in real terms 
grows much faster than irrigation for the obvious reason that large 
lario resources are still available; but irrigation is also gaining 
importanco in Australia as indicated by the high growth rate of 3.8% 
DeC1 annum during the past decade, which has brought the irrigated area 
to 1.75 million ha. 

Japan should also be mentioned in this group of developed 'irri
gation countries', because the share of irrigation is as high as 68%, 
but trie irrigated area has been shrinking constantly during the past 
(ecadt,, as have the total cultivated area and the use of fertilizer. 
Therefor-e the agricultural production index has fallen to 94% of the 
1973 level.
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1.3 South East Asian Developing Countries 

The developing countries have a share of 71.2% of world irriga
tion and two thirds of this (103.2 million ha) are in the region of 
South East Asian (excluding Pakistan, Japan and the Asian part of 
USSR). Two countries account for the bulk of this: China with 45.1 
million ha and 21% of the world total, and India with 39.5 million ha
 
and 18.5%. They are the two biggest 'irrigation countries' in the
 
world, according to size of the irrigated area and also the pace of 
irrigation development - if it is counted in real terms (426 000 ha 
and 766 000 ha, respectively, of additional irrigation p.a. during the 
past decade). They both set the trend in irrigation development tor. 
this region, which is to use a means
irrigation as for intensification 
of production, multiple cropping, use of high-yielding varieties of 
rice, and giaaually increasing input use, as these become available 
(growth rates of fertilizer use are above 10% p.a. in almost all those 
countries with a high share and a high growth rate of irrigation). 
This is underlined by the fact that in the region, irrigation expanded 
at a higher 1.ate in real terms (1.65 million ha p.a.) than the total 
cultivated area (1.0 million ha o.a.), which indicates that most of 
the additional irrigation facilities were used for the conversion of
 
rainfea production to irrigated production.
 

The reason for this can be attributed to the low reserve of land 
resources in the monsoon areas of the region where irrigation 2is 
concentrated, and the high population density (125 persons per km ).
Moreover, irrigation has been used traditionally for paddy-rice, which
 
is the staple food for the region. A s.aple food - even if it is a 
high-yielding multiple cropping rice - cannot easily pay for the high
investments required for additional large-scale water development
works and, consequently, the highest growth rates for irrigation are
 
in areas where existing infrastructures allow for a further direct
 
development of irrigation. 

In China for example, the additional irrigation installations
 
have been used entirely for the conversion of rainfed production to
 
irrigation and reclamation of land with declining productivity. The
 
total cultivated area has even decreased by half a million hectares
 
during the past decade, because of losses of land due to salinity, 
waterlogging, flood damage and erosion, which could not be reclaimed 
or compensated by new land coming under cultivation. The installation
 
nf additional irrigation at a magnitude of 4.3 million ha (about 10% 
of the total irrigated area) in one decade, has been done within the 
existing infrastructure, with small and medium-scale water development

works, pump schemes and groundwater use, and in many places in combi
nation with measures for flood protection or erosion control. With 
this increase, irrigation has been provided for 45% of the cultivated 
area, and this has greatly supported the enormous rise in intensitica
tior, ot production, expansion of multiple cropping and increase in the
 
use of inputs (the growth rate of fertilizer use is 13.6% p.a.). As a
 
result, the production index reached 155% of the 1974-76 level, and 
rice yields - almost entirely from irrigation - are now amongst the 
highest in the world. 



-4-


The trend in India is quite similar, as irrigation growth has
 

been about triple that of the total cultivated area during the past
 
decade. With an average of 0.77 million ha p.a. of new irrigation
 
facilities, India, in real terms, has the fastest irrigation rate in
 

the developing world. The expansion of irrigation to land so far
 
under rainfed production or partially irrigated is done in India, in
 

most cases, through the special Command Area Development Programme.
 

This provides for the district and farm-level distribution systems and
 
their connection to the existing main canal systems, by which effic
ient irrigation can be rapidly carried through to the field at rel

atively low investment costs, as existing irrigation infrastructures
 
can be used. This trend to connect the expansion of irrigation to
 
existing infrastructures, which reduces costs and increases the effic

iency of the system, is the same in India and China. In addition,
 

both countries have the capacity through their trained personnel and
 

available construction facilities, to implement this type of project
 
with their own means, and in most cases the required capital invest
ment can be generated locally and with the help of government re

sources. 
 Both these factors explain the high rate at which irrigation
 
has been able to expand in both countries.
 

Bangladesh should be added to this group because it has a high
 

growth rate of 3.6% p.a. for irrigation development, essentially for
 

conversion or reclamation of land previously under rainfed production.
 
But the total amount of available land resources is insufficient, and
 

much of the land is under constant threat of flooding. Therefore
 
there has been no expansion of the total cultivated area, and the
 

intensification of production which has been obtained so far by im

provement of irrigation and a high growth rate of fertilizer use, has
 
not been enough to compensate the increase in population so that
 

Bangladesh is the only one of the large countries in Asia's monsoon
 

zone where per caput agricultural production is declining, now at
 

0.1% p.a.
 

Three smaller countries also belong to this category with a high

share of irrigation: the Republic of Korea 55%, the Korean DPR with
 

46%, and Sri Lanka with 25%; in there irrigatioL is growing quite
 

fast, even faster than total cultivaLed area. In the cases of South
 

Korea and Sri Lanka the fast irrigation expansion has been influenced
 

decisively by the progress in the major water "development projects,
 

e.g. Naktong and Mahawelli Ganga. Thus, the countries mentioned under
 

this category have been able to base irrigation development on exist

ing infrastructure and on some which are now developing. Irrigation
 

itself continues according to standing practice and experience, par

ticularly with regard to the main crop of paddy-rice, for which there
 

is a long tradition. This trend to expand irrigation to land so far
 

under rainfed production has been-further caused by lack of land
 

resources suitable for expansion of non-irrigated production. The
 

demographic and economic pressures have forced production to be in

tensified on existing cultivated areas through multiple cropping and
 

high input use, and these are both possible for paddy-rice.
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Indonesia and the Philippines do not ollow exactly the same
 
trend, irrigation growth is substantially below that of the non
irrigated cultivated area. Indonesia, for example, is quite dependent
 

on irrigation, which covers 28% of the cultivated area. However, the
 
country has achieved self-sufficiency in rice and has 3tarted to
 
export some surplus; therefore it is less necessary to extend the
 
paddy area, and moreover sufficient land resources are available to
 
expand non-irrigated production in Sumatra and the outer islands.
 
Irrigation has been concentrated in Java, for demographic reasons, and
 
further expansion on the island, although very much needed for the
 
same reasons, is extremely hindered by the high costs of the develop
ment of additional water and land resources. The short and steep
 
catchments of islands cause a very unfavourable ratio of cost
effectiveness for water storage and diversion, terracing of land,
 
access roads, etc. Therefore, besides some expansion of irrigation in
 
Sumatra and the other islands, investments for irrigation are directed
 
towards improvement of existing schemes for better water control and
 
management for intensification of production, but also for protection
 
of the catchment areas, soil conservation and measures for the pre
servation of the value of the schemes.
 

Similar tendencies have been observed in the Philippines and
 
Thailand.
 

The common trend in all these countries in the monsoon zone of
 
the Far East, is the expansion of irrigation for intensification of
 
production, essentially for rice. The growth rates are above world
 
average, and irrigation development comprehends extension of existing
 
systems and conversion of rainfed land, in cases where the infra
structure for water development and supply is already sufficient for
 
this. In countries which do not have the water and land resources
 
ready for irrigation development, improvement of existing schemes for
 
intensification is becoming the new trend. The prevailing irrigation
 
technique used in both cases remains the traditional surface method,
 
mainly for paddy. The particular problem of this development is the
 
conversion of rainfed or partially irrigated cropping into a highly 
efficient, fully irrigated system for two or more crops with high 
input use. Special concepts have been introduced for such schemes, 
typified in the Command Area Development Projects in India.
 

1.4 South West Asia, Developing Countries
 

The region comprising South West Asia and the Near East (from
 
Pakistan to the Mediterranean, excluding the USSR and North Africa) is
 
the most extensive arid area in the world, but its irrigated part is
 
only 12.6% of the world total, being 26.8 million ha, only one quarter
 
of that of East Asia. However, because of its aridity, irrigation
 
might be considered even more important in the region. As has been
 
estimated, 70% of the crop value is produced under irrigation, al
though only 31% of the total cultivated area is provided with irriga

tion facilities.
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As a general trend, irrigation is decreasing in this region, but 
so is the total cultivated area; during the last decade, the area 
irrigated was -educed by about 500 000 ha, and the total cultivated 
area lost about 4 million ha. These losses have par'Cly been caused by 
increasing salirity, wa:erlogging and soil degradation due to erosion 
and desertificat ion, and hzive not been conpensated by expansion of 
irrigation and other reclamation measures. Neither were t:he results 
of int.onif catiou b better irrigation management and higher input 
ut'e ( averaise fett i _r i about 50 kg/ha p.a.) sufficient to 
cormnensato the l,,sses of productivity; consequently the production 
inJex IAed t below the world average, anc agricultural produc
tion per capit remaine' 1 stagnant or even declined in some of the 
countSie:~5 J region. 

Pa~it, ,itl 72 of its ctiltivated area under irrigation, and 
the hi.ighest. :duae (-)L irrigation in the world, is an exception in 
Ci-.; icr. 's1s has growing a of 000-. r rtt.on been at rate 100 
ha. p.a. Pr )gresi.which is quite remarkable as it has not only com

i oe ledpcrnsate h g o*h ue to salinization, but even to a steady 
increase in [ie total area under cultivation. Apparently, this has 
been made ,].eyt'o~scearlier investments for the Tarbela Dam, for 
canc.al inpprovtimnnt. ano for grou(iwater development on a large scale. 
Now tite e! t eCL of these investments have been ahsorbd and a reduc
1-ion iii th, qrowth rate of irrigation can be expected for the first 
half or this deCcade. Therefore the trend for the remairder of this 
decade will have to direct efforts toward further intensification of 
irriqat.ed proclucLion - for which some room exists. Possibilities are: 
the int-roduction of water-saving techniques and practises on a large 
scale (e.g. tie dlitch lining programme), the prevention of losses of 
irrigat(i land or its reclamation through drainage for control of 
salinity and waterlogging, and the further development of groundwater 
for medium and small size farns or farming areas with the introduction
 
of piped dist:ribuition, and, eventually, sprinkler systems as a long
term goal. Research will he needed on all these subjects for adapta
tion of methods and techniques and generation of local know-how. 

Most o thre countries between Pakistan and the Mediterranean 
suffer piartic,.larly from waterlcgging and the increasing spread of 
sa ionizat on s a re-.ult , investments in draina e and water control 
will rail for more a ttent ion than expansion of "rr~iation as such. 
Th is rec c.r-f Lan! re b,.7iLes the high inves omets , lotann ti{ ires0 a 
of t imTF (s p0 it reit; in the form ot increasing prioduction are 
only notice.: het, after a long gestation period. In this way, Syria and 
Jordan show ahig product ion index as a result of large previons 
inves-tiernt' for _-eclamiation, whereas for Iran and Iraq the pr!o(uction 
index .. erainei nelow average foc lack of corresponding investments 
during [he ,,ast decade. 

The same zone () this region is also known ron its traditional 
technique for groundwater development through hand--dug underground 
col.ecvroc gal leries. Most of these areas still have untapped ground
water resources (e.g. Afghanistan, Iran, Iraq, Turkey), but there has 
not yet bee,,n a break-through in the application of modern techniques 
of groundwater development which, combined with sprinkler or other 

http:irriqat.ed


piped irrigation systems, could provide a basis for rapia expansion of 
high value pcoduction, higher input use, more etficient use of the 
scarce water an(I reduction of the danger of salirization. 11: rhere 
were such a move for the introduction of modern, groundwater develop
ment techniques and ircigation methods, it could nt well si.ipport' d by 
a regionai cropera Live research and support organ iza t ion. 

in the southerni areas of the Arabian peninsul:i the age-old
technique of water-spreading, often referred to as spate irrigation, 
is still in use. Although the area under this technique is has hardly
 
more than half a million hectares, it has proviaec the lifeline for 
the Wadis which would otherwise have been uninhabitable because of 
extreme aridity. The method provides for the diversion of flash
floods into bunded fields to store soil-water for one crop and excess 
water to replenish the underground aquifers. The modernization of 
these systems for better production and greater secu,.ity against
sometimes devastating floods (as occurred recently in South Yemen)
must be done with full respect to the function of the svstem as a 
regulator of the water household of the Wad.. One task Juring this 
decade should be to provide the technical and financial means for this 
modernization. 

Common to all countries in the South West Asian region is the 
high dependence on irrigation on the one hand, and the stagnation of 
further irrigation development on the other, this is due to physical
and financial constraints to the development of additional water 
resources. In many countries, the productivity of land has declined 
due to salinization and waterlogging; therefore, investments should 
first be dil-ected towards the reclamation of such lands rat - than to 
expansion of irrigation. todern techniques for groundwater develoo
ment, water distribution and irrigation have not founcl a substantial 
application so far in tils region, but are promising - together with 
the introduction of better- water management - for expansion of irri
gation ano reduction of the spread of salinization. Research must be 
conaucced for these aspects. 

1. Africa, Developinc Countries 

The Air inq -e;ion (i.e. the 51 developing countries of the 
concirnent) has tile lowest share of world irrigation, and 9 million 
hectares uiider irr iat ion represent only 5% of the total cu] tivated 
area; yet i!,'- "val.u.7 of the prxuction from irrigation (without fodder 
crops) i,: rt, 2u]% of the total, crop value. f rrigaton in Africa 
retertos to a wide rarge .-f cond it ions for major water supply to fields 

ca 1omdl withfrom sopcist 3:e 'i :tigation schemes extensive permanent 
intrLast.-cturc-rac ilit ies, iy traditional ou-ascnt irr.- Jt.nt'.)n with
simpl.e rc.nai tc inigoes, as well as tradit ona] fLod rec.ttsion pr-ac
tice:s tillJ r imi (I watoe cont-rol systms. !or ( ltati and demo
grapa ic raso . t ti i )t.oe -,fCrle n tat n the Mc(dtr&-a:lean
and ari Nor-t T ( i zone, wh ich accouiFts for 4','% of all irrigation
in Al rica, ar:mi the Sudauo-%ah, lian zone with another 25%, leaninq just 
2.5 mi 1ion1 ha for sub-Sahel ian African, of whioh Nigeria and 
Maoagascacrhave the major share. 
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In the Mediterranean and arid North African zone, Egypt occupies 

the most prominent place, because almost all cultivated land is under 

irrigation, and all agricultural production comes from irrigation. 

The additional water from the Nile - the life-line of the whole 

country - which has been made available through increased storage 

behind the Aswan dam, has been used more for intensification of irri

gation than for its horizontal expansion, and irrigation intensity has 

reached an average above 150%. This has allowed a high input use, 

which is evident by the hign rate of fertilizer use at an average of 

360 kg/ha p.a., and yields are amongst the highest in the world. 

However, during the past decade, irrigation expansion to new areas was 
only marginal; in some areas production declined and land was lost due 

to increasing salinity, so that the total cultivated area was in a 
continuing decline, and an average of about 40 000 ha are being lost 
annually. Consequently, and as production per land unit is already at 
a high level, growth of production has been and is very slow, only 

1.3% p.a. during the last decade, and insufficient to match the popu
lation growth. Thus per caput agricultural production is declining, 
now at a rate of 1.2% p.a., and food imports are increasing at the 

alarming rate of 20% p.a. As water resources from the Nile are in
sufticient for a rapid increase in the irrigated area in order to 
change this trend, the country's efforts have been directed towards 
prevention of land losses and to reclamation of land with declining 
productivity. This requires substantive investments in new drainage 

installations, and improvement and maintenance of such existing sys
tems. Moreover, prevention of salinization and waterlogging calls for
 

efficient water use and management, and lipprovement and maintenance of
 
the irrigation systems, which would also save water. It is obvious
 

that the traditional surface flow method will continue to be the
 
irrigation method in Egypt, but in marginal areas (i.e. Sinai and
 

oases) a tendency has been noticed to install water-saving irrigation
 
techniques, such as drip irrigation, on small farms, because of the
 
high cost of supplying water and the scarcity of this resource.
 

In the Magreb countries - a part of this zone - the irrigated 
portion in contrasc to Egypt, is only about 5%, but irrigation growth 

rates are high, and apparently there has been a break-through in the 
use of sprinkler irrigation, as most of the new installations are of 
this technology. Water supply in most cases is from groundwater, and 
if this trend continues, special measures will be needed to protect 
the aquifers against over-exploitation or eventual degradation through 
salinization (as is already the case in Libya). In all these coun

tries the production index is at a very low level, and agricultural 
production per caput is declining at an unacceptably high rate. But 

all three countries have a chance to change this situation by further 

expansion of modern irrigation together with much higher degrees of 
intensification. The research for developing additional water re

sources, better water management and eventual re-use of waste water
 
should be accorded a high priority.
 

In the Sudano-Sahelian zone, the Sudan itself has the largest
 
irrigdted area with about 1.8 million ha and 14% share of the cul

tivated land. This could make a substantial contribution to the
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national economy, but agricultural production is low, per caput even
 
declining, and input use is low (less than 50 kg/ha of fertilizer on
 
irrigated land, against the 350 kg/ha in Egypt). It is very obvious
 
that irrigation has not met the requirements for intensifying produc
tion, which might have been due to a set of constraints which are
 
typical for Saheiian and Sub-Sahelian Africa. There are deficiencies
 
in the rural infrastructure, transport, markets, supply systems,
 
support services and policies. The effects of this are shown in the
 
Gezira scheme which is of a size to be typical for large-scale proj
ects. The scheme, which was originally built for cotton as an export
 
crop, has neither the technical facilities to be adjusted to the
 
requirements of an intensified and diversifie production, nor the
 
capacity and organizational structure for appropriate operation and
 
maintenance. The spread of waterborne diseases, changes in the
 
structure of the rural society, lack of support services and obsolesc
ence of the infrastructure have added to the increasing deterioration
 
of the viability of the scheme. The necessary and, in fact, already
 
initiated programme for rehabilitation, which is typing to control
 
these factors, should reverse the negative trend; and it could then be
 
an example of am approach to rehabilitation of large schemes.
 

Somalia, regarded as a part of the Sudano-Sahelian zone because
 
of its aridity, has such limited resources for rainfed or irrigated
 
production that it, at present, cannot provide the food for its popu
lation, and production per caput is declining at the very high rate of
 
4.6% p.a. The irrigation systems in the two river valleys of the
 
country cannot provide the basis for intensification, and input use is
 
almost nil. To obtain a substantive expansion in river irrigation,
 
large-scale water development works have been planned, but their
 
implementation has not yet been started due to lack of financial
 
resources (large external loans are needed), and benefits will not
 
materialize for one or two decades to come. Therefore, to alleviate
 
the country's dependence on food imports, all irrigation efforts
 
should be directed to the modernization and improvement of existing
 
schemes for intensification of production to higher input use, and to
 
the expansion of irrigation through the development of so far untapped
 
groundwater resources and their appropriate management.
 

In contrast to this is Madagascar, which is more similar to the
 
Asian islands than to Africa. By tradition the staple food in
 
Madagascar is rice, and experience from Asia has proven that rice
 
yields are best under irrigation (full water control) even at low
 
input use. In mountainous islands, water development for large-scale
 
irrigation schemes is costly, if not impossible. Hence, small-scale
 
development of water resources (stream diversion and small storage,
 
although not low-cost are suitable for construction and maintenance by
 
local means) has made possible a large number of small irrigation
 
developments which together provide 80% of the rice land with water.
 
With this average, rice yields are relatively high and stable (1 800
 
kg/ha) even with a low use of mineral fertilizers (average about 10
 
kg/ha). In view of this, it is understandable that this type of
 
irrigation has still been expanding at an average rate of 10 000 ha
 
p.a. (9.2%) during the past decade.
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Some countries which have a minimal share of irrigation in the 
sub-Sahelian zone must be mentioned because they are representative of
 

a particular trend in irrigation in Africa:
 

Nigeria has about 850 000 ha under irrigation, most of it local
ly managed minor small-scale irrigation in the more marginal
 
northern areas. This type of irrigation has some importance for
 
the local production of high value perishables, and eventually 
could be expanded for some rice or export crops. Irrigation, 
however, represents less than 3% of the total cultivated area, 
and at national level Nigeria has sufficient resources to elim
inate the present and predicted food deficits by intensification 
of rainfed production.
 

Senegal is environmentally marginal, and present performance of
 
the agricultural sector gives cause for grave concern (produc
tion index 74% of 1974-76 level, per caput production is minus 
3.7% p.a., and fertilizer use; minus 5.6% p.a.). Therefore, 
much hope has been placed on harnessing the resources of the 
Senegal river. Once the investments for the large storage dam 
and salt-water barrage have been completed, irrigation could 
indeed be modernized and extended, if the additional investments
 
needed for this can be made available. However, types of irri
gation, production and management systems first have to be
 
determined, and present irrigation development should be used as
 
a pilot activity to conduct the studies and research and to
 
build the required cadres.
 

Mali has achieved a remarkable expansion in irrigation which is
 
now 160 000 ha or 7.8% of the Lultivated area. This certainly
 
has been a major contribution to the high growth rate of 4.8%
 
p.a. in agricultural production in this country, which is an
 
exception in all Africa.
 

In all these countries, water resources planning is done through
 
river basin commissions (Senegal, Niger, Chad) which have been 
established for most international basins in Africa. Their
 
influence on irrigation development is, however, is rather
 
limited as agricultural planning and corresponding investments 
are the privileges of national governments.
 

The continent presents a variety of rconditions and constraints 
which result in quite a diversity of trends in irrigation development 
in the different zones; for the North and the Sahel these are: 

the aridity of the climate causes a high dependence on irriga
tion, but a further substantive expansion in irrigation is 
blocked practically by the non-availability of additional water 
resources of large potential (Egypt, Libya), or high costs and 
long gestation periods for their development (Somalia, Sen gal);
 

as a consequence, most attention has been given to intensifica
tion of production (Egypt), but it also needs to be given to 
better water use in those areas where production is low (Sudan,
 
Somalia).
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where performance of irrigation is low, measures for the in
crease of productivity must be introduced, such as improved
 
irrigation methods, better management, higher input use and
 
appropriate support services (Somalia, Senegal, Sudan);
 

This may entail complete rehabilitation and modernization of the
 
entire scheme, such as for the Gezirna in Sudan;
 

where irrigated production per land unit is high, because of
 
high degrees of input use and irrigation intensity (Egypt), more
 
attention needs to be incJmiing production per unit of water by
 
judicious water management, minimum leaching, reduction of water
 
losses and, eventually, introduction of water-saving techniques;
 

waterlogging and salinization, often induced by irrigation,
 
place a constraint on production and require appropriate pre
vention measures, or reclamation of affected lands, which re
quires additional investments for installation of drainage, its
 
operation and maintenance;
 

modest expansions in irrigation could be made possible through 
development of groundwater or re-use of low quality water from 
effluents, which - combined with piped distribution and sprink
ler or drip irrigation - could be quite effective in marginal 
areas. 

By contrast, in the sub-Sahelian part of the continent, trends
 
in irrigation development have been conditioned not so much by a given
 
physical environment, but rather by a set of external and internal
 
factors which can change over a period of time. Factors promoting
 
irrigation development have been:
 

experience with traditional irrigation, based on local technol
ogy which has been practised in suitable locations by peasant
 
communities for self-sufficient farming (i.e, Northern Nigeria),
 
or for rice as a market crop where the market has existed tra
ditionally (Madagascar);
 

growing urban demands which have promoted small irrigation
 
developments for production of perishable crops around urban
 
centres;
 

increasing consumption of rice in place of traditional staple
 
foods which lead to the construction of medium and large-size
 
irrigation schemes, specifically for rice;
 

demand for agro-industrial production (sugar, milk, fibre) for
 
which a commercial type of irrigated agriculture has been in
troduced often with substantial foreign investments and under
 
foreign management;
 

the socio-economic stabilizing effect of irrigation, which can
 
help to settle the population, improve standards of living and
 
satisfy demand for food and employment;
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and last but not least the demand for an adequate food supply
 
for the whole population, and also for stabilization of 
supplies in drought-prone areas. 

food 

These last two are the major reason for which 
irrigation can play in Africa must be redefined. 

the role that 

Factors impeding irrigation development have been: 

the disproportionately high costs of water development and
 
irrigation projects where the appropriate local infrastructure
 
does not exist or is insufficient for the required works (capac
ity for construction, transport, power supply, settlement,
 
planning and services);
 

the sometimes low performance of new irrigation schemes which do
 
not reach the expected level of benefits owing to shortccmings
 
in design, management and services, and also to lack of incen
tives for the irrigators;
 

the discouraging effect of an economic depression, deterioration
 
of the country's balance of trade, or reduction in foreign aid;
 

the absence of a consistant national policy for irrigation
 
development as part of agricultural and rural development, also
 
with regard to investment and pricing policies.
 

In the light of the African food crisis and from an analysis of
 
the situation described above, a recent FAO consultation with irriga
tion experts from African government services has developed an African
 
concept for irrigation development which provides a definition of the
 
role of irrigation and guide-lines for its further development.
 

Large irrigation perimeters can be justified for a viable agro
industrial production where irrigated production is in a com
petitive position compared to non-irrigated production.
 

- Irrigation as the sole form of farming is suitable where no 
cultivation is possible without (arid zones). 

- Irrigation can be complementary to rainfed farming when irriga
tion makes it possible to intensify crop production, to intro
duce new crops or to open new markets (semi-arid areas). 

- Supplementary irrigation can be of interest for particular crops 
(humid and semi-humid zones). 

- Irrigation, as well as other forms of land reclamation, may also 
be used as a socio-economically stabilizing factor in rural 
development to help settle the population, improve its standard 
of living and satisfy its food requirements. 
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Irrigation should be developed preferably as part of a wide
ranging area development progranme, which must take account of
 
the need to overcome those constraints to irrigation which are
 
of an economic, social and institutional nature.
 

Farmers' involvement in all stages of irrigation development and
 
management, and transfer of responsibilities to farmers and
 
water users associations are indispensable for success.
 

Furthermore, a series of measures are needed to place irrigation
 
development on a sound basis:
 

provide a reliable resources data base and broaden it to include
 
socio-econcmic information;
 

establish national policies for irrigation development;
 

develop national/local capacities for irrigation planning,
 
implementation, management and irrigation training down to the
 
farmers' level;
 

include social parameters in project appraisals;
 

include rehabilitation of old schemes in the programmes of
 
irrigation development.
 

In summary, irrigation should be able to play a more important
 
role than at present to increase and intensify agricultural production
 
if and when the above guidelines are converted into direct action.
 

1.6 Latin America
 

A review of the trends in irrigation development in Latin
 
America can be brief, as most of its elements are the same as in other
 
continents. Latin America has only the small share of 7% of world
 
irrigation, and most of the irrigated area is in five countries.
 

Peru is rather dependent on irrigation which is practised on 35%
 
of the total cultivated land. The aridity of the western slopes
 
of the Andes, together with the difficult topography causes new
 
irrigation developments to be very expensive. In addition,
 
measures for the reclamation of salt-affected land needs to be
 
extended in the lower coastal strip. The growth rate of irriga
tion is only marginal and production is declining. The present
 
financial crisis will lead to a complete halt of investments in
 
irrigation and reclamation and will probably also seriously

hinder the necessary maintenance work for the more sophisticated
 
schemes.
 

Brazil has the second largest irrigated area of the region, but
 
as this is only 3% of the cultivated land, its dependence on
 
irrigation is low. It is mentioned here because of a very high
 
growth rate for irrigation emanating from a fast expanding
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irrigation development pro(Iramme for the North East. An inter
esting part of this is the government programme which provides 
support for the intr,'duction of irrigation on snnail and medium 
farms as a means to intens.ify production and reduce the risk of 
failure ,r high value crops. 

Mexico has 2J% of its cultivated area irrigated, and is well 
known ror its efficient systems under gooc mananement and high 
productivity. Irrigation is still growing fast as the ccintry 
has been able to provide some financial resources for hydraulic 
works which !onnred the basis for the present expansion. 

In Chile, although in real term5. the irrigated area is the 
smallest among these five countries, it represents 22% of the 
total cultivated area. However, there was practically no ex
pansion of irrigation in the past decade, fertilizer application 
was low and declined, and the little rise in total production 
probably came from an increase in cultivation on non-irrigated 
areas. Salinity problems in the north coulo have contributed to 
the decline in productivity under irrigation. 

Argentina has a long tradition of irrigation development in 
Mendoza, where irrigation is still being expanded by introducing
 
sprinkler irrigation from groundwater wells.
 

One particular aspect of irrigation in this region should also 
be mentioned, these are the ancient small irrigation plants in the 
higher Andes. They have been of great value for the viability of 
rural settlements in the high mountain valleys, but are now tending to 

fall into ruin as a result of the economic depression in those areas. 
Some support should be provided by all the Andean countries to save
 
these 	 little schemes which are the basis for survival of these rural 
mountain populations.
 

1.7 Summingh 

From this review of the trends in irrigation development in the
 
world, it is oossible to identify problems which are of relevance to 
questions such as how to recover the cost of irrigation, and how much 
can be charged to the direct or indirect beneficiaries. Following the 
sequence of this review, the problem areas can be listed as follows. 

a. 	 The problem ot rrally global concern is the high investment 

costs [or the ceve.lopment of a(Iditional water resources, if 
irrigation i.e; to be extended on a large scale to new areas. 
This problem have been approached in different ways. 

i) 	 In develo)ed market economies, there has neen a change 
towards decnntral ized irrigation which has been made 
possible tl.y sprinkler irrigation ann groundwater develop
ment. Both have low investment costs, but high costs for 
operation, thus shifting the burden of costs from the 
public to private sector.
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ii) 	 In the developing countries of South East Asia, it was not
 
only 	 the high costs but also lack of opportunity for water 
development on a large scale which cauSed a change in 
trend towarais the expansion of irr igation within the 
existing infrrastructure where ever possible and needed. 
Alternatively, the expansion of non-irrigated pro'duction 
and the better. use of water through improved management 
received priorif over new projects.
 

iii) 	 In the arid zone of Western Asia and North Africa, expan
sion of irrigation is blocked in both directions by high
 
costs and low availability of resources. Thus greater
 
efficiency in the use of water appeared to be the only way
 
to obtain the necessary increase in production; however,
 
this had not often, met with success. The introduction of
 
water-saving irrigation techniques and cost-effective
 
groundwater development could ease the tense situation to 
some 	extent.
 

iv) 	 In Africa the high cost of water development - as expe
rienced in Senegal - might cause a change of priority 
towards smail scale, effective schemes. 

b. 	 The second area of interest was the change from horizontal
 
expansion of cultivation to a vertical increase in production 
per Land and Water Unit. This has been rather successful in 
irrigated rice production in the Far East and must therefore 
become the new move in the Near East and North Africa. It af
fects the irrigators directly as they become more dependent on 
an exact water supply by the system, as well as on the supply of 
inputs by the agricultural services. 

c. 	 The third problem is the decline in production and degradation 
of the rural environment caused by salinization, erosion, flood
ing, diseases etc. It requires countermeasures for which appro
priate funding is di. ticult as investments are not directly 
productive. The positive role of irrigation for the improvement 
oE the rural environment, as shown for Africa, can be listed 
under 	this area.
 

d. 	 As the last item, the problem of rehabilitation and moderniza
tion ()t irrigation and drainage schemes is mentioned, because it 
is more the task of the future than an identified trend. It 
concerns the farmers directly and force: the authorities to 
arrange for their participation in all phases of improvement, 
and of course, also iii sharing the cost. It is undecstood that 
this lacter point: ima.' o-. the reason why rehabilitation has been 
neglected .3o far; a successful attack on the problem in a I:ew 
cases, however, might. open this important suhject to more 
support.
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2. WATER PRICING POLICIES
 

The trends of irrigation development have confirmed the
 
important role irrigation has to play for the increase of agri
cultural production and the improvement of the rural environment.
 
At the same time, however, the trend of increasing costs of
 
irrigation development calls in question the economic viability
 
of irrigation projects. Both tend to demand an enlargement of
 
the involvement of the public sector for financing irrigation in
 
order to attain the agricultural and social objectives on the one
 
side and to ease the burden of costs to make irrigated farming
 
attractive on the other. But public financing of developrment
 
projects is finding its limits by an unprecedented decline of the
 
availability of funds in the developing countries. This resulted
 
in the strongest competition between the sectors, and subsectors
 
of the national economies, and the allocation of public funds to
 
development projects will ultimately be decided on the basis of
 
the cost/effectiveness by which the objectives (also the socio
political ones) can be attained. This need to reach a high level
 
of cost (effectiveness has lead to the two main lines of present
 
trends in irrigation:
 

- Reduction of the costs and the public share of investments in 
irrigation development and 

- Intensification of production under irrigation. 

It is the purpose of this consultation to discuss the in
fluence which water pricing policies can have on the achievement
 
of these two objectives.
 

The present trends of regional'and national irrigation devel
opments show a logical reaction to raising costs; only those
 
opportunities have been selected for the horizontal expansion of
 
irrigation which avoid too heavy a burden of investments; where
 
such opportunities do not exist, priority has been given to the
 
vertical expansion of irrigated production through intensifica
tion, instead of an increase of the irrigated area at all costs.
 

Both trends are mutually complementary and do overlap, thus a
 
component of each can be found in every project to a varying
 
degree. Water pricing policies have a direct influence on ver
tical increase of irrigated production where they can provide
 
incentives and disincentives for good water management and pro
duction practices: their influence on lowering investment cost
 
is more indirect as they can, for example, provide the incentives
 
for saving water which then could be used for the horizontal
 
expansion of irrigation at low investment cost for water.
 

In view of this, the Consultation will have to examine the
 
role of water pricing policies in relation to the essential
 
elements of both trends. For their essential elements the fol
lowing check-list can be provided.
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It should be recalled that irrigation water charges could
 
reflect:
 

a. 	the cost of delivery of water to the field which can be
 
subdivided in:
 

- cost of permanent installations and
 

- cost of operation and maintenance.
 

b. 	The price the farmer can afford to pay for water as a pro
duction input.
 

A water-pricing policy can, through a manipulation of the
 
water charges, encourage or discourage water use, as well as
 
appropriate operation and maintenance, and indirectly subsidize
 
irrigation by transfer of funding from other sources.
 

With this in mind, it is to be accepted that the enormous
 
costs for large and super-large water development structures or
 
systems must remain outside these considerations.
 

For 	the normal size new irrigation development water pricing
 
policy can play an important role in determining the rate of
 
recovery of investment costs through water charges. Moreover,
 
and 	perhaps even more important, is the determination of the
 
share of the water charge which goes for operation and mainten
ance of the system, because here the basis will be layed for the
 
proper functioning of the system and the preservation of its
 
value for the future. This part of the water charge can provide
 
one 	of the desidered links between the individual irrigator and
 
"his" irrigation system.
 

Water pricing policies have an equally important role for 
providing incentives and support to improvement and expansion of 
existing irrigation parameters. Here it is the incentive for 
judicious water use and introduction of measures for saving water 
which can come from an appropriate fixing of the price of water. 
At the same time the introduction of a change for the irrigation 
water - which previously might have been free and now might be 
necessary to cover additional investments for the tertiary system 
and on the farm can be an element to help the establishment of
 
water-user associations.
 

The same applies to the role of water-pricing policies with
 
regard to the rehabilitation of old irrigation systems. But,
 
quite often, those schemes which now need rehabilitation have
 
deteriorated to this degree by the fact that no organization was
 
in charge of maintenance, and no collection means were available
 
to pay for the necessary repair work, which in some cases even
 
might have been neglected by purpose to obtain subsidies for the
 
rehabilitation.
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The water pricing policy for irrigation should also take
 

account of the related measures for maintaining the productivity
 

of the land, such as drainage for salinity control, erosion
 

control and others. Their operation and maintenance beshould 

included in the water charges and administratively under the 

scheme management. 

Finally, the whole question of water-pricing policies within
 

the context of the existing legal framework for land and water
 

property and rights must be given appropriate consideration also
 

with regard to eventually necessary legislative action.
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SUMMARY
 

This paper examines the existing level and structure of water charges in
 
Pakistan within the context of issues related to recovery of recurrent costs.
 

In Pakistan irrigation subsidies have gone up from Rs.578 million in 1981
 
to Rs.1175 million in 1985. Excessive financial leakages from the irrigation
 
system and very low water charges are two major reasons for consistently
 
increasing revenue-expenditure gap. A major portion (67 percent) of the subsidy
 
is going for operation and maintenance of the public tubewell schemes. Analysis
 
with respect to O&M costs and farmers' payment capacity indicate that farmers
 
can support existing level of O&M funding in non-SCARP areas. In SCARP areas, it
 
appears that the government will have to subsidize the irrigation services
 
forever unless early steps are taken to divest the public tubewell schemes.
 

If the cost recovery situation is to be improved, water charges should be
 
increased gradually and efforts musi. be addressed to securing political support.
 
In reality, farmers will accept gradual increases in water charges only if
 
improved O&M services are assured to them. Also, the structure of various types
 
of taxes should be analyzed to see whether some proportion of these taxes can be
 
utilized for supporting the costs of improved O&M services. Flat land pricing
 
policy is proposed to eliminate (or reduce) financial leakages present in the
 
water charges assessment and collection system.
 

1. INTRODUCTION
 

1.1 Irrigated Agriculture in Pakiscan
 

Agriculture plays a vital role in the economy of Pakistan. It accounts
 
for 70 percent of national export earnings, 55 percent of the labor force, and
 
29 percent of gross domestic product. Its growth rate in 1985-86 was 6.5 percent
 
indicating that weather conditions were favorable and availability of key
 
agricultural inputs was satisfactory. A variety of crops are grown in various
 
agro-climatic zones of Pakistan; however, in general, wheat, cotton, rice,
 
sugarcane and maize are the most important crops. Most of the foreign exchange
 
earnings of the country are generated within this sector, mainly through the
 
export of rice and cotton.
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The foundation of Pakistan's agriculture is the irrigated area which is
 

reported to be 15.3 million hectares, accounting for 75 percent of total
 

cultivated area (Government of Pakistan, 1984). About 74 percent of this afca is
 

irrigated by canals and 19 percent of the area receives irrigation water from
 

tubewells. Irrigated agriculture contributes about 80-90 percent of Pakistan's
 

agricultural production.
 

Agricultural production increases of the recent past are attributable to
 

an expansion in irrigated area, since crop yields remained almost constant. The
 

national average yields for all crops are far below the potential which is
 

achievable with the currently available human and natural resources. From the
 

irrigation standpoint, overall scarcity of irrigation water, non-availability of
 

irrigation water at the right time and inefficient utilization of available
 

water are the leading factors responsible for the gap between actual and
 

potential yield levels.
 

Irrigation water is the vital input fer a prosperous agriculture in the
 

country. Presently, agricultural production is severely constrained by the
 

overall scarcity of irrigation water. The supply and demand analysis of
 

irrigation water, conducted by WAPDA (1979), indicates that available water
 

supplies are about 30 percent short on an annual basis. The shortage in rabi
 

season (34.6 percent) is somewhat more severe than in kharif season (25.1
 

percent) (1). In the rabi season, shortage is acute in the months of February and
 

March when wheat is at heading and flowering stage and irrigation is critical.
 

In the kharif season, large shortages occur in the months of June which delays
 

the planting of cotton, and September which is serious for boll formation of
 

cotton.
 

1.2 Public Irrigation System
 

Irrigation water supplies under the public irrigation system are derived
 

both from the surface system and the public tubewells. The surface water for
 

irrigation is obtained from the Indus Irrigation System which is the largest
 

contiguous irrigation system in the world. The Indus System encompasses the
 

Indus River and its tributaries, three major storage reservoirs, 19
 

barraqes/headworks, 12 link canals, 43 canal commands covering about 90,000
 

The total length of the canal system is about 39,000 miles with witerchaks(2). 

courses, field channels and field ditches rurning another 1.0 million miles.
 

are
Approximately 103 million acre feet (MAF) of surface irrigation supplies 


diverted annually into this canal system.
 

In the public sector, groundwater is obtained from SCARP (Salinity
 

Control and Reclamation Project) tubewells. Government has installed about
 

12,500 tubewells over 12 completed SCARP projects, covering about 20 percent of
 

the country's irrigated land and costing approximately Rs.6.5 billion at the
 
water was
time of installation (World Bank, 1986). In 1985, about 10 MAF 


available from SCARP tubewells and other public irrigation tubewells.
 

Both sub-surface and surface drainage facilities are needed in the
 

irrigated areas of Pakistan. Except for rice area commands, sub-surface drainage
 
water
facilities are required in all the irrigated areas of the country where 


less than 5 feet. The Government has attempted to handle sub-surface
table is 

drainage problems through the SCARP programs plus a very limited tile drainage
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program where applicable. Over the years, a large net work of surface drains 
have also been constructed in the country to take care of surface drainage 
problems. 

1.3 Private Irrigation System
 

In Pakistan, there are about 186 thousand privately owned tubewells which
 
can be regarded as country's private irrigation system. These tubewells are
 
located in both canal command and dryland areas. Groundwater pumpage from these
 
tubewells accounts for nearly 80 percent of Pakistan's total pumpage, about 20
 
percent of the total irrigation supply at the source, and approximately 30
 
percent of total irrigation supply at the "root zone" (World Bank, 1986).
 

About 65 percent of the private tubewells are installed in canal command
 
areas and are used as supplementary sources of irrigation; whereas the remaining
 
35 percent provide the principal source of irrigation (WAPDA, 1979). According
 
to a WAPDA survey (1980), about 88 percent of the investment on private
 
tubewells is contributed by the farmers out of their own resources, 3 percent by
 
government subsidy programs and 7 percent by credit advanced by the Agricultural
 
Development Bank of Pakistan.
 

The government is also encouraging the installation of private tubewells
 
by providing direct cash subsidies and credit on soft terms and conditions.
 
Direct cash subsidies are available for construction of private sector tubewell
 
facilities and to get power connections for tubewells. Private sector tubewel!
 
owners also benefit from implicit operaticnal subsidies because the agricultural
 
tariff for electric energy is less than the actual cost of generation,
 
transmission and distribution.
 

The subsidy for diesel operated tubewells is provided to the farmers who
 
own, individually or collectively, a minimum of 25 acres of land. In Punjab, the
 
rate of subsidy is uniform for all sizes of tubewells, but varies according to
 
the location of tubewells in different areas. The present rate of subsidy is
 
Rs.20,000 for dryland areas, Rs.18,000 for sailaba (flooded) areas and Rs.16,000
 
for canal commanded areas.
 

1.4 Comparative Performance (Public vs Private Irrigation Systems)
 

In order to shed some light on efficiency aspects of private-vs-public
 
managed irrigation systems, these systems are compared on the basis of the
 
following performance indicators: investment costs, O&M costs, utilization rate
 
and productivity.
 

One recent study (ACESGI, 1984) reported that, in 1983-84, the capital
 
cost of SCARP water was Rs.115 per acre-ft, while the capital cost of water
 
pumped from private tubewell was Rs.87 per acre-ft (electric tubewell) and Rs.57
 
per acre-ft (diesel tubewell). The same study reported that, in 1983-84, annual
 
O&M cost of SCARP water was Rs.144 per acre-ft, while the O&M cost of privately
 
pumped water was reported to be Rs.59 per acre-ft (electric tubewell) and Rs.155
 
per acre-ft (diesel tubewell).
 

The Central Monitoring Organization (CMO) of WAPDA conducted one study in
 
1973, to compare the effects of SCARP tubewells and private tubewells in non
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SCARP areas, having almost the identical agro-cliratic and soil conditions. This 
:study concluded that 

Mi) 	 the rate of utilizatrion for public tubewells ranged from 29-54 percent, 

and for private wells it ranged between 26-31 percent; 

(ii), 	 the cropping intensities achieved under private tubewells were 
comparatively higher than those attained in SCXV&- areas; and 

-iii) the crops yields under private tubewells were as good, if not better than
 

the SCARP tubewells. 

The .e comnparisons clearly indicate that though private tubewells are 
planned and installed in a haphazard and sub-standardized manner, these yield 
comparatively better financial and economic benefits to farmers. 

i.5 	 Major Probl.ems of the Public Irwigation System 

Improved ng.r-culture secto, per ormance is directly related to improved 
level of fa,-mqate water delivery. Therefore, the Government of Pakistan has 
prepared and inmlemented, with the assistance of numerous donors, a series of 
comprehensive prqrjs to inprove the perfoimance of the irrigation system. 

These progrim:: included construction of big dams and link canals; development of 

groundwator resouraeq; implementation of waterlogging and salinity control 
projects; eVtor-ts to) improve the physical and operational characteristics of the 
irrigation :-;stm; and introduction of various institutional development 
arrangements. As a reult of substantial investments in these programs the 
situation with respect to overall water availability has improved. However, the 
system is not -,et designed to maximize agricultural output. The emisting system 
is still characterized by a number of economic, financial, technical, 
eperational, insuitutional and managerial problems. 

Leading the list of these problems is inadequate operation and 

maintenance of the system. Inadequate maintenance of the canals results in their 
frequent: breaches and consequent interruptions in water supplies. The 

performance of SCARP tubewells has also been affected seriously as these are now 

being operated only at about 35 percent of their installed capacity. The drains 

have become a .ggeu , to imer:t weeds due to inadequate ma intenance.sewit and 

The >]ility to carry out maintenance is inhi ited, to some degree, by 

financi.al cn straiats. Financial cons traints are becoming more evident because 

the revenun jenerated by the s/stem has not kept pace with the rising O&M costs; 

the latter tend to rise due to the positive relationship between system's 

deteror:aalon riLe and the age of thE. system. In addition, very high U&M costs 

of public tubewells have made addtinnal demands on already scarce financial 

resources.
 

Continuous expansion in irrigation and insufficient drainage facilities
 

have caused serious waterlogging problem in the Indus Bas.in. The areas having a 

grcundwater table within 5 feet depth have now been declared as "disastrous 

area". Thin is reported to be about 11 million acres and 5 million acres during 

October and June, respectively (Government of Pakistan, 1983). 

http:financi.al


- 23 -


The reliability and efficiency of the system at the macro level have
 
declined due to deficient water policies and practices. Lack of integrated
 
management of water, as well as other inputs, by farmers, yoveinrment agencies
 
and others also prevent higho, agricultural prodcction. Due t" inadequate
 
management and given tie ]physical characterstics of the system, more than half
 
of the wAter diverted into the s'.stem from surface supplies is lost. These
 
losses, toi-gether with unpredictable variations in water supplies, cause
 
considerable uncertainty at the farm level as to whether water will be available
 
at periods critical to crop development.
 

1.G 	 Irriqat.Ln ,evelopment Strategy 

In order to address some of the problems outlined immediately above, the
 
Sixth Five Year Plan lays out the Government of Pakistan's (GOP) threefold water
 
strategy for the 1980's. The salient features of this strategy are:
 

(i) 	 protection of fertile land and infra-structure from waterlogging, 
salinity nd floods by completing repair work on Tarbela and the Indus
 
Basin Programs, giving priority to severely waterlogged areas having
 
saline groundwater and replacing deteriorated tubewells;.
 

(ii) 	 ijmprovement of existing irrigation and drainage facilities by canal 
remodeling, rehabilitation of the irrigation system, counand water
 
management, on-farm water management and reorganization of the
 
institutional framework; and,
 

(iii) 	 extension of irrigation and drainage through new irrigation schemes,
 
medium sized rcnervoirs, public tubewells in underdeveloped areas, and
 
new schemes in Baluchistin and the Federally Administered Tribal Areas.
 

A comprehensive program has been prepared to implement this strategy and 
an amount of Rs . 32.1 bil lion has been allocated for the development of 
irrigation sector in the Sixth Five Year Plan. Major porrio: of the al1.ocations 
would go tu drai age, reclamation and irrigati on heaube ]arge areasare still 
water-logged despite extens ive SCARP programs. The P]an's proposed strategy is 
to focus on "di.sastrous areas where the water table is within 5 feet of the 
sui face. The tutaI alication :or the water sector is almost eoqu:.Ily divided 
between c.-, q .:.Ld re 3, jects.
 

WATER PRICING POLICY IN PAKISTAN
 

2.1 IiisL,'iJ ca] O-'rviev: 

The .ot :hwdulu Q, an owcupier's rate was prepared fo r Upper Bari Doab 
Canal in,I189 And 0i,. fferent otherschedules ,were prepare( for dif. 	 projects
 
on their cml in.. The first rcv.rn of the rates was done in 192d when the 

trates were icy,,ed h'"Iu " nerent. In 1931, the rates were reduced due to 
a .uc5 in L:..1 Vrin icultur l produice. The reduced rat.: co'itinued for 
20 ,ec in:. s . & Lo f.act' r'or &Y ,'vo o. a:gricultur:al a:nu .dit.es showed 
a. 1 mc ,fsoa , f' i"s i;ove-aimrunt revj00 d tie ,cupi, r's r'ate 
to tie pr.,-1934 1 ve. lk 0',), the C>'O'ernmo-t decide" tc increasds waite:r charges 
on a ansi-frm h i t,:u.i at 'u:; Pa1 kist:an. A te 19 5 , there have been 

successive inrreauseS5 i1it. 'aim re s of ma j or crup:; (see Table 1). 

http:Irriqat.Ln
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Table 1 HISTORICAL INCREASES IN WATER CHARGES OF SOME MAJOR CROPS. (Rs./ACRE)
 

Crops
 

Year
 
Wheat Rice Cotton Sugarcane
 

-1959 6.00 10.00 9.80 20.00
 

1963 6.40 10.40 10.40 21.60
 

1965 7.20 11.20 11.20 24.00
 

1968 8.80 13.60 13.60 28.80
 

1969 10.40 16.80 16.80 32.80
 

1978 13.00 20.00 20.00 41.00
 

1980 16.80 25.60 26.40 51.20
 

1981 21.60 32.00 33.60 61.60
 

In Pakistan, historically, setting water charges for different canals has
 

been affected by factors like operation and maintenance costs, interest on
 

capital costs, repayment capacity of the farmers, quantities of water required
 

for maturing a particular crop and income generated by different crops. A brief
 

review of the history of water charges in Pakistan reveals that the question of
 

raising water rates to make them compatible with other relevant economic
 

parameters has surfaced again and again. Many committees have been formed both
 

at provincial and national levels to rationalize the structure of water charges.
 

The recommendations of these committees have either been accepted partially, or
 

not at all, depending upon how the policy makers viewed the recommendations in
 

the context of the economic and political situation of the country at that
 

particular time.
 

2.2 Present Status
 

Presently, water charges are imposed on an acreage basis and vary with
 

the crops grown in each season. These charges are also not uniform country wide
 

and vary among provinces. Acreage basis charges are applied because these are
 

easy to implement and farmers find them easy to comprehend. Water charges are
 

set on an adhoc basis and there appears to be no systematic procedure for
 

increasing them. Though water charges among crops vary considerably, this
 

variation has little relationship to consumptive crop water requirements or
 

income generated by different crops.
 

Despite the fact that current spending on water supplies varies widely
 

among various canal commands, water charges are generally levied in accordance
 

with the perennial and non-perennial nature of the canals. Moreover, since the
 

cost of water, availability of water and farmer's payment capabilities vary
 

significantly in non-SCARP and SCARP areas, differentiated water charges are
 

levied in these areas. According to the existing policy, water charges in SCARP
 

areas are double than those levied in non-SCARP areas.
 



-25

2.3 	 Mode of Assessment
 

The assessment system consists of detailed written records and every
 
action 	is cross-checked at one stage or the other. When first designed, the
 
underlying assumption of having such a complicated system was to eliminate or
 
lessen opportunities of corruption for petty government officials. Yet, in
 
practice, there are many opportunities of this kind.
 

According to the present system, an irrigation patwari (an assessor)
 
assesses the water rates on the basis of crop conditions. This provides him an
 
opportunity to make arrangements between himself and individual farmers. He is a
 
poorly paid official who enjoys significantly high social power within his area
 
of jurisdiction, typically encompassing four or five villages. Small farmers are
 
reluctant to cause him trouble and big farmers can buy him out. A patwari can
 
reduce the farmer's tax by:
 

Wi) 	 falsely claiming hail3torm damage or some other act of God such as
 
flooding or earthquake;
 

(ii) 	 identifying cultivated land as fallow;
 

(iii) 	 reporting healthy plants as having been struck by disease; and
 

(iv) 	 declaring seeds as completely or partially failing to germinate (Johnson
 
et al., 1977).
 

A recent study by Chaudhry (1985) estimated that the annual financial
 

mis-appropriations resulting from under-assessment were about Rs.60 million in
 
Punjab and Rs.17 million in Sind. Another important irrigation official from the
 
farmer's standpoint is the canal overseer. He can favor the farmers by allowing
 
them to enlarge the size of the mogha (outlet from canals to water-courses). The
 
magnitude of this favor is determined by the number of cultivated acres on the
 
water-course and the degree of mogha enlargement. In sample villages payment
 
have ranged from a minimum of Rs.600 to Rs.6000 (Lowdermilk et al., 1975).
 

Poorly paid officials of the Irrigation Department, with little promotion
 
prospects, control a commodity which despite being rated as nearly valueless
 
(because of its low price) is an essential and scarce input for the majority of
 
the rural population. The scarcity and essentiality constraints compel the
 
farmers to search for additional supplies of water which opens the doors of
 
corruption for officials c- the Irrigation Department.
 

Although it is impossible to make the revenue assessment system perfect
 

by all standards, efforts can be exerted to eliminate or at least reduce the
 
magnitude of financial leakages resulting from current illicit practices.
 
Elimination of such illicit practices can ensure recovery of sizeable amount of
 

funds which can be used for efficient O&M of the system. In this direction, the
 

flat rate pricing policy can be considered as an alternative to current crop
wise assessment policy.
 

Among the flat rate pricing options, the flat land water charge has some
 

distinct advantages(3). First, institutional costs of administering this pricing
 

method are very low because it only requires the knowledge of farmers' land
 

holding. Second, the required information is available from land revenue records
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which are accurate, of long standing, kept current, and understood by all.
 

Third, adoption of this pricing policy will directly result in an annual saving
 
of huge amounts of money presently mis-appropriated from the system due to
 

under-assessment/mis-reporting. Fourth, the new policy would result in saving of
 

costs associated with administering of current pricing policy.
 

3. COST RECOVERY AND WATER CHARGES
 

3.1 Cost Recovery Situation
 

A review of the historical relationship between O&M expenditure and
 

receipts from water charges (Table 2) indicate that both O&M expenditure and
 

recoveries from water charges have been increasing consistently over a period of
 

time but the latter has not increased in the same proportion as the former. In
 

Punjab, cost recovery has dropped from 88 percent in 1974-75 to 58 percent in
 

1984-85, while cost recovery in Sind has dropped by 27 percent during the same
 

period.
 

Table 2 	 OPERATION AND MAINTENANCE EXPENDITURE AND RECOVERIES FROM WATER 

CHARGES IN PUBJAB AND SIND PROVINCES FOR THE PERIOD 1974-75 TO 1984-85 
(MILLION RUPEES). 

Punjab Sind
 

Year
 
O&M 	 O&M
 

Expenditure Receipts Deficit Expenditure Receipts Deficit
 

1974-75 312.40 275.00 37.40 109.20 73.70 35.50
 

1975-76 371.10 277.70 93.40 128.00 67.10 60.80
 

1976-77 390.80 314.90 75.90 171.10 61.60 109.50
 

1977-78 417.00 360.70 56.30 138.80 86.60 
 52.20
 
98.90 	 114.70
1978-79 480.70 417.40 63.20 213.70 


1979-80 645.40 427.70 217.70 235.40 95.00 140.30
 

473.00 	 261.50 329.00 131.50 197.40
1980-81 734.50 

1981-82 931.50 593.10 338.40 407.30 203.00 204.30
 

1982-83 1007.30 688.11 319.20 420.20 210.00 
 205.00
 

1983-84 1195.30 760.00 435.30 513.40 224.10 
 288.50
 

1984-85 1347.30 782.80 564.50 603.62 246.50 357.12
 

The revenue-expenditure gap of the entire irrigation system is
 

consistently increasing at an alarming rate over the past couple of years. The
 

implicit subsidies (O&M cost of irrigation system minus revenues from water
 

charges) in Pakistan have gone up from Rs.578 million in 1981 to Rs.1175 million
 

in 1985. Excessive financial leakages from the system due to under

assessment/misreporting and very low water charges are the major reasons for
 

consistently increasing revenue-expenditure gap.
 

A major portion of the subsidy is going for operatior, and maintenance of
 

the public tubewells schemes. A system-wise analysis of total subsidies
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indicates that in 1984-85 the subsidy on SCARP tubewells amounted to Rs.786
 
million as compared to Rs.387 million estimated for the surface system.
 
According to a World Bank Report (1986), Pakistan's SCARPs have become the
 
World's most expensive and costly vertical tubewell drainage program.
 

The subsidy on various inputs undoubtedly helps in the adoption of new
 
technology. However, in practice, these subsidies are often distributed
 
inequitably. In Pakistan, 74 percent of the total number of farmers are under
 
12.5 acres and they occupy about 45 percent of the total irrigated area. If
 
subsidy is a direct function of the area irrigated, then an immediate inference
 
can be drawn from these statistics that 26 percent of the total number of farms
 
(above 12.5 acres) are utilizing 55 percent of the total subsidy. The average
 
per farm subsidy has been estimated to be Rs.125 for small size farms, RB;.347
 
for medium size farms and Rs.769 for large size farms.
 

Because of the differences in consumptive water requirements of various 
crops and as such the actual water applied to different crops, the amount of 
subsidy involved in growing of various crops also varies. This eventually 
affects farmers decisions regarding selection of crops to grow on their farms. A 
review of the farm-wise cropping pattern statistics indicates that farmers with
 
large holdings devote more acreage to cash crops (which are usually more water
 
consumptive) while small farmers bring more area under food crops and fodders.
 
This implies that large holdings derive relatively more benefits because they
 
not only get higher subsidy in proportional terms but also by growing cash crops
 
whose water rates are highly subsidized.
 

The above review of the cost recovery situation does not present a
 
promising picture. If the current recovery patterns continue to persist, the
 
situation will become even worse because, in future years, significantly higher
 
financial allocations will nave to be made for annual operation and maintenance
 
of rehabilitated parts of the system. This underscores the need to adopt a water
 
pricing policy that should make the system financially self-supportive and also
 
support overall saving and investment efforts of the country. Such a policy 
obviously calls for significant increases in the current levels of water 
charges. 

3.2 O&M Sper.ding and Cost of Irrigation Water
 

An analysis of the cost of supplying irrigation water is presented in
 
this paper for the Punjab and Sind Provinces only since these provinces account
 
for more than 90 percent of the country's total O&M expenditure. During the
 
period 1981-86, on an average, financial allocations for O&M activities have
 
increased at an annual rate of 15.08 percent and 16.18 percent in Punjab and
 
Sind provinces, respectively. This implies that financial allocations have not
 
only increased in nominal terms but also in real terms; since inflation during
 
the same period averaged about 9 percent.
 

From an O&M spending viewpoint, the irrigation system can be grouped into
 
canals, tubewells, flood protection bunds, small dams and other works. In
 
addition to all these hardware, input and service items, there is an
 
establishment budget -- salaries/allowances for staff/employees. Approxir.,ately
 
two-thirds of the overall budget goes for O&M activities of irrigation
 
facilities and one-third for establishment. The share of these components in
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total PID budgets vary by provinces. In Punjab, the leading share-holder of
 

country's irrigation O&M budget, expenditure for tubewells dominates the O&M
 

portion of the budget, accounting for 66 percent; canal O&M totals 26 percent
 

and flood control and drainage accounts for almost all the remaining 8 percent
 

of O&M expenditure.
 

The establishment cost covers all staff activities, not just operations
 

and maintenance activities, but the entire set of activities involved with
 

capital development projects, including rehabilitation. Since these other
 

activities tend to consume inordinate shares of staff time, it becomes somewhat
 

arbitrary as to what part of the establishment bill should be charged to routine
 

O&M, per se. It can always be assumed, of course, that capital projects (new
 

canals, rehabilitation, etc.) are intrinsic to the O&M system and staff time 
 on
 

them thus should be included. Indeed, that assumption has generally been made
 

when trying to assess revenue needs of the Provincial Irrigation Departments.
 

In 1985-86, the average O&M cost of canal irrigation water in the Punjab
 

Province was Rs.20.03 per acre-ft as against Rs.15.79 per acre-ft estimated for
 

the Sind Province. In both the provinces, per unit O&M cost of SCARP water was
 

extremely high as compared to per unit O&M cost estimated for the surface water.
 

The cost: of tubewell water was Rs.128.03 per acre-ft and Rs.129.HO per acre-ft
 

in Punjab and Sind provinces, respectively. Cost comparisons on a provincial
 

basis indicated that the cost of supplying per acre-ft of canal water in Punjab
 

was about 27 percent higher than in Sind. However, the per unit cost of tubewell
 

water was almost similar in both the provinces.
 

3.3 Target Level Water Charges
 

One important policy question which must be addressed here is: what
 

should be the level and structure of water charges? Assuming current O&M
 

spending levels as cost recovery targets, target level water chairges are
 
and water
estimated on the basis of per unit cost of water reported earlier 


actually applied to different crops. The comparison of target level charges with
 

the existing water charges (Table 3) provides inferences about the magnitude of
 

shortfalls in irrigation costs and present receipts on a crop basis.
 

The analysis reveals that, in both the provinces, if cost recovery is to
 

be accomplished, existing water charges of all crops (except oilseed in non-


SCARP areas of the Punjab Province) need to be increased significantly.
 

the required increase in the current water charges,
Moreover, the magnitude of 


to bring these to the estimated level, in SCARP areas is significantly greater
 

than those required in non-SCARP areas.
 

If water charges are estimated on a flat rate basis, O&M spending for
 

non-SCARP areas of Punjab Province calls for the recovery of Rs.48.24 per
 

cultivated acre as compared to the existing recovery rate of Rs.36.26 per
 
Rs.213.51 per
cultivated acre. The estimated target for SCARP areas is 


cultivated acre as compared to the existing recovery rate of 	 Rs.72.14 per
 
areas in Sind
cultivated acre. Cost recovery targets for non-SCARP and SCARP 


suggest levying of Rs.79.90 and Rs.246.55 per cultivated acre,
Province 

Rs.33.66 per cultirespectively. The present recovery rate in Sind Province is 


vated acre in non-SCARP areas and Rs.54.08 in SCARP areas.
 

http:Rs.54.08
http:Rs.33.66
http:Rs.246.55
http:Rs.79.90
http:Rs.72.14
http:Rs.213.51
http:Rs.36.26
http:Rs.48.24
http:Rs.129.HO
http:Rs.128.03
http:Rs.15.79
http:Rs.20.03
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Table 3 ESTIMATION OF WATER CHARGES ON THE BASIS OF ACTUAL WATER APPLIED TO 
VARIOUS CROPS AND THEIR COMPARISON WITH THE CURRENT WATER CHARGES, 
1985-86 (Rs./ACRE) 

Estimated Water Charges Current Water Charges 

Crop Non -SCARP SCARP Non -SCARP SCARP 

Areas Areas Areas Areas 

Punjab Province
 

Cotton 38.75 247.74 33.60 66.00
 
Rice 57.75 369.15 32.00 64.00
 
Sugarcane 111.37 711.85 64.00 128.00
 
Maize 32.72 209.12 19.20 38.00
 
Kh. fodder 31.63 202.18 13.60 27.00
 
Rb. fodder 38.52 246.24 11.20 23.00
 
Wheat 25.99 166.12 21.60 43.00
 
Oilseed 15.47 23.00
98.90 43.00
 

Sind Province
 

Cotton 68.29 561.38 36.02 72.05 
Rice 62.15 510.37 34.37 68.75 
Sugarcane 133.46 1.097.13 70.40 140.80 
Orchards 104.55 859.49 55.00 110.00 
Kh. fodder 34.41 282.86 15.40 30.80 
Rb. fodder 38.58 317.14 20.62 41.25 
Wheat 27.04 222.28 20.62 41.25 

Given the warabandi system of water allocation any change in either the
 
level or structure of water charges is not expected to register a significant
 
improvement in economic efficiency(4). However, the likely change in relative
 
profitability of various crops as a result of implementation of actual water
 
applied-based charges may indirectly affect water use (water use shifting from
 
less to mote profitable crops). The flat land water charge will encourage t.ht2
 
farmers to increase their cropping intensity where profitable to do so. However,
 
it is questionable whether this would indeed be profitable since intensities 
 are
 
already high compared to water availability; so it is not likely th,it al
 
increase in water-use efficiency would result.
 

As discussed above, the target level water charges are significantly
 
higher than the existing water charges. But, for many economic and political
 
reasons, it may not be possible to raise the existing water charges to the
 
target level with one stroke. The most appropriate way to reach the target level
 
would be to develop a phased schedule that is based on gradual increases; so
 
that increased charges are accepted by the farmers with less resistance.
 

http:1.097.13
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3.4 Payment Capacity of Farmers
 

Farmners' capacity to pay for irrigation water serves 3s an important 
criterion in setting the level and structure of water charges. The net income 
criterion generally serves as a good approximation of a farmer's abi Iity to pay 
for water charges. Financial costs and returns of selected crops are estimated 
in Table 4 o as to examine the relationship between current water charges and 
net per acre income cf various crops, and to see whether farmers can afford to 
pay 'target level" water charges. 

Table 4 	 FINANCIAL COSTS AND RETURNS OF VARIOUS CROPS IN PUNJAB AND SIND
 
PROVINCES, 1985-86 (RS./ACRE).
 

Crops
 
Area/Variable
 

Cotton Rice Sugarcane 	 Maize/(5) Kharif Rabi t'Aieat oilseed 
Qcchards fodder fodder 

Punjab Province
 

Non-SCARP 
Total income 2614 2518 3770 1811 1344 2407 2231 1720 
Cash production costs 1055 949 1492 678 361 611 800 524 

Total production costs 2357 2407 3470 1727 1282 1840 2031 1599 

Net returns (CFM) 1559 1569 2278 1133 983 1796 1431 1196 

Net returns (RBM) 257 ill 300 84 62 567 200 121 

SCARP 

Total income 1508 2263 3535 1638 1293 2175 1858 1440 

Cash production costs 656 7b4 1285 548 323 496 610 424 

Total production costs 1676 2053 3170 1483 1139 1546 1613 1365 

Net returns (CFM) 852 1499 2250 1090 970 1679 1248 1016 

Net returns (PJ3M) -168 210 365 155 154 629 245 75 

Sind Province
 

Non- SCAPP1 
Total income 2232 1848 4761 67.9 .120 1976 2059 

Cash production costs 908 B12 1819 1308 295 491 731 

Total productioi costs 1965 .945 4318 4735 1035 1476 1788 

Net returns (CFM) 1324 1036 2942 5411 825 1485 1328 

Net returns (PJ3M) 267 -97 443 1984 85 500 271
 

SCARP
 
Total income 1875 1960 4336 5879 1064 1820 1760
 
,'asnproducLion costs 734 150 1505 1217 255 409 574 

Total production costs 1634 1838 3674 4662 881 1252 1.483 
Net returns (CFM) 1141 1210 2831 5480 809 1411 1186 
Net returns (RBM) 241 1.22 662 121.7 183 568 277 
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The current water charges constitute a very small fraction of financial
 
net returns estimated through the cash flow method; about 2 percent in non-SCARP
 
areas and 4 percent in SCARP areas in both the provinces(6). However, the
 
current water charges constitute a faiily high proportion of net irncoma wiion 
this latter parameter is estimated through the residual budgeting method(7). In 
that case, on an average, in non-SCARP and SCARP areas, current water charges 
are about 18 percent and 27 percent of the net returns in the Punjab Province 
and about 10 percent and 22 percent of the net returns in the Sind Province, 
respectively. 

As it is evident from Table 4, net returns of some of the crops estimated
 
under the residual budgeting method turned out to be negative. It may be pointed
 
out that negative net returns do not necessarily imply a financial loss. As a
 
matter of fact, the negative returns are a result of the dominance of labor in
 
the production function. This implies that a farmer would not, in fact, be able
 
to compensate himself, his family and hired labor at the wage levels assumed in
 
the analysis.
 

In both the provinces, in non-SCARP areas, water charges of all crops 
(except rice in the Sind Province), estimated to represent the macro level cost 
recovery target, are well within the payment capacity of farmers(8). Contrarily, 
in SCARP areas, target level rates exceed the payment capacity of farmers. This 
implies thaLt government will have to subsidize the irriqation services in SCARP 
areas unless early steps aire taken to divest the public tubewell schemes. Until 
such a pciicy decision is taken, a reasonable increase in the existing water 
charges will still be required to reduce the overall. magnitude of irrigation 
subsidies in these areas. 

Since, in Iuture ,ears, farmer's capacity to pay for irrigation water can 
alter due to a variety of reasons, there will be a constant future need to 
examine and monitor closely the relationship between farmer's payment capaiLlities 
and increased water charges. Moreover, in view of the government's current 
stated policy regarding withdrawl of subsidies being paid on agricultural 
inputs, the future structure of economic incentives must ensure fairly steady 
growt!i in farm income. This can be done by increasing the output prices t a 
faster rate than the rate at which input subsidies Lire withdrawn, in real terms. 

4. BUDGET FOR O&M ACTIVITIES
 

4.1 Present O&M Budqeting Procedures 

Apart from low water charges, methodological deficiencies in present 
budgjeting procedures also contribute to inadequate budgets for O&M funding. The 
annual 0&M ocThdet in ltinjab and Sind Provinces is presently prcpared on the 
ba sis ,f a "Yrtdstick m leI." which was *developed decadesago. Al though various 
parameters of thif, mode] have been revised over the years to taike Lnto account 
cost escaiation factors, it still has a number of deficiencies. Thlere is ro 
provision in the model for purchase of durable goods or for the i,.,.inLenarice of 
such junds. Y irdstick rigidities do not allow the mode] to capture the effects 
of various economic and technological changes which may take pl-tce over the 
lorig-run. 

Rising prices per unit of work, highly constrained budgets and increasing 
physical requirements has led to a situation in which PIDs are continuously 
attempting to obtain greater funding from their own Finance Departments. The 
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details of this process naturally varies somewhat between provinces. The effort
 

normally include both the "doctoring" of outdated physical and financial 

yardsticks and the use of Annual Development Plan (ADP) funds for maintenance. 

In general, efforts over the 1970's and 1980's to acquire improved O&M funding 

have tended to be based on "we need twice as much", or "we need 50% more", and 

the like. 

4.? Full Funding O&M Requirements 

Historically, operation and maintenance practices were prescribed quite
 

carefully. These were supplemented by physical and financial yardsticks which
 

were generally acceptable to the Finance Departments. But, that was a time when
 

the canals were by-and-large in regime and operated within their design
 

cx:pacities. Now, they are operated at 150 to 160 percent of their designed
 

cdlpacity. As of the late 1960's and early 1970's, these practices render time
 

sanctioned processes redundant and, in general, no longer workable. This
 

suggests a need to update physical and financial parameters of the yardstick
 

model so that PIDs can prepare O&M budgets corresponding to required technical
 

CGFM standards suited to current operating conditions.
 

There have been a number of efforts to assess new full-funding level O&M
 

requirements in the recent past (9). The Government of Sind (1979) has estimated
 

that full-funding level budget for O&M of canals was more than double the amount
 

provided in the budget (Rs.131 million as against Rs.60 million). WAPDA (1979)
 

nas reported that the amount required for efficient O&M of the canal system was
 

RI;.7 per acre as against the actual expenditure of Rs.12 per acre. The World
 

ani. (19S2) has estimated that an amount of Rs.25 per irrigated acre would be
 

require2d annually for efficient O&M activities of canal/drain/bund. A recent
 

DAI (1984) concluded that full-funding level requirements were about
attempt by 

19-24 percent higher than the current O&M expenditure. The preliminary findings
 

that, on
-f full-funding level estimates being developed by PRC/Checchi indicate 


an 
average, full-funding level budget for maintenance of rehabilitated canals is
 

about 1.5 times greater than the amount currently being allocated for O&M
 

-ictivities.
 

A review of the recent history of efforts to estimate full-funding O&M
 

indicate that there is such a plethora of different numbers used, different data
 

elements in grouped estimates, different assumptions, assumptions left out or
 

not stated, and so on, that it is quite impossible to trace trends accurately,
 
what has been going
to make comparisons and contrasts, and to otherwise find out 


on. Also, it seems that perhaps the most important problem has been the failure
 
done.
to estimate properly the volume and degree of physical work needed to be 


these sequence of estimates,Moreover, in spite of the work which has gone into 

there is very little evidence that anyone at policy-making level is paying much 
that theattention. Under the circumstances, therefore, it is important 

be continued since it is attempting to measure full-funding
PRC/Checchi effort 

the basis of improved physical and financial
level O&M requirements not only on 


yardsticks, but, to determine the actual'physical/technical standards required
 

to maintain rehabilitated parts of the system.
 

Despite the foregoing morass of non-supporting numbers, one thing is
 

water charges are going to be significantly
quite evident: full-funding level 


higher than the existing water charges. But, as yet, many farmers see little
 
and what
relationship between what they. pay as water charges, on the one hand, 
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they get from the PID on the other. Today, water charges disappear into an
 
enormous and non-identifiable general revenue fund and farmers have no way of
 
knowing if their money is being spent on the part of the irrigation system they
 
identify with. However, if the water charges are increased, which undoubtedly is
 
a necessary condition to ensure efficient continued operation and maintenance of
 
the restored system, there will be a need to have these earmarked specifically
 
for O&M activities. It may also be pointed out here that water charges si.ould
 
not be viewed as the only source of revenue generation. Various types of other
 
taxes must be analyzed to see whether some proportion of same should support the
 
cost of improved O&M services.
 

4.3 Farmer's Participation in the System
 

By and large, the farmer has not participated in the system's conception,
 
design, construction (some employment as a laborer perhaps), or operation.
 
Historically, the farmer has just not been consulted. There is nothing unique
 
about that; there is hardly an irrigation project in South-East Asia in which
 
farmers, the actual end-users, have been asked to participate in planning,
 
design and operations. Yet those persons planning, building and operating do not
 
particularly suffer if errors are made in design, operations, construction,
 
maintenance, or whatever. The farmer does. Thus, the farmer is not widely
 
enthusiastic about paying more for a system in which he has been, for the most
 
part, a residual, is thus hardly surprising.
 

There is extensive experience to indicate, however, that effective
 
cooperation, certainly at the water-course level, can produce some positive
 
results regarding maintenance and repair, and water savings. Farmers often are
 
prepared to share costs when they can see the direct application of their funds.
 
In principle, then, the payment of more water rates is going to have to be
 
attendant upon greater farmer participation. However, the experiences of the On-

Farm Water Management (OFWM) Project in Pakistan shows that this participation
 
is by no means easy.
 

5. CONCLUSIONS AND RECOMMENDATIONS
 

Availability of the required amount of funds, as and when needed, for
 
proper operation and maintenance of the irrigation system is one of the
 
necessary conditions to maximize the benefits from an on-going rehabilitation
 
program over a longer period of time. But, as it stands now, the irrigation
 
system is not financially self-supportive because the water charges are very
 
low. This leads to continuous deferred maintenance; eventually resulting in high
 
water losses and unreliable supply schedules. Moreover, the irrigation
 
subsidies, which are distributed inequitably as well, have touched the levels
 
which are unjustified on economic efficiency grounds. In addition, the present
 
level and structure of water charges do not provide meaningful economic signals
 
to farmers because these charges constitute a very small fraction of cash
 
production costs and are not related exactly to yield values. This state of
 
affairs calls for an immediate increase in existing water charges.
 

In non-SCARP areas, water charges estimated to recover total O&M costs
 
(target level charges) have been found to be within the paymerft capacity of
 
farmers. Proposed increases in water charges remain within farmer's payment
 
capacity even if the payment capacity is reduced by 50 percent. Therefore, in
 
non-SCARP areas water pricing policy must be based on cost recovery of improved
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O&M services. However, water charges should be increased on a gradual basis so
 

that proposed increases are accepted by the farmers with less resistance. In
 

order to implement such a promotional type of pricing policy, efforts must be
 

addressed to securing political support.
 

In SCARP areas, it is not feasible to implement cost-based water charges
 

because these are three to four time higher than those estimated for non-SCARP
 

areas and are beyond the farmer's payment capacity. However, crop/farm income
 

analysis for these areas indicate that significant increases in current water
 

charges are still possible.
 

It is a well documented fact now that increasing O&M investments in SCARP
 

tubewells, given current management inefficiencies, can neither be justified on
 

benefit grounds nor on a cost recovery basis. Therefore the government should
 

take immediate steps to divest these schemes. As a matter of fact, for the time
 

being, it may be economically wise to divert the resources being spent on O&M of
 

public tubewells in fresh groundwater zones to more efficient O&M of other
 

components of the irrigation infrastructure which are deteriorating rapidly due
 

to lack of O&M funds.
 

If the cost recovery objective is to be persued in the long-run, there is
 

a strong need to link the water charges with the benefits conferred by
 

irrigation. The need for developing such linkages can be hardly overemphasized
 

especially when the future O&M costs for rehabilitated parts of the irrigation
 

system are anticipated to be quite high. Therefore, a comprehensive program
 

should be initiated to collect information required to measure the additional
 

net benefits from irrigation.
 

Due to the presence of certain illicit practices in the current
 

assessment method, considerable amounts are mis-appropriated. In order to
 

eliminate these financial leakages, implementation of flat rate pricing policy
 

is recommended. In addition to the elimination (or at least reduction) of
 

financial leakages, the flat rate policy would also help to save the
 

institutional costs associated with the administering of existing pricing
 

mechanism.
 

The Government's stated objective is to withdraw the subsidies being paid
 

on agricultural inputs. This will put a downward pressure on farm incomes.
 

Therefore, the structure of economic incentives should be designed in such a
 

manner as to ensure fairly steady growth in farm incomes. This essentially
 

suggests that output prices should increase at a faster rate than the rate at
 

which input subsidies are withdrawn.
 

The required increases in agricultural production can be realized mainly 

t'rouq ani expansion in irrigated areas. But, expansion in irrigated areas 

directly depends upon availability of additional water supplies, which are
 
since surface supplies are
expected to come mainly from groundwater development 

fixed in nature. Therefore, government should encourage installation of 

tubewells in the private sector through expansion in on-going subsidy programs 

and by providing agricultural credit to small farmers on soft terms and 

conditions. 

Water charges should not be considered as the only source of funds
 

costs of improved operation and maintenance services. The
required to meet the 
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structure of various types of taxes (agricultural income tax, property tax on
 
irrigated land and usher tax) must also be analyzed in detail in order to see
 
whether some proportion of these taxes can be utilized for supporting the costs
 
of improved O&M services. Moreover, since the excessive use of canal. roads/
 
banks for transportation purposes contribute to their deterioration, some kind
 
of toll tax should be levied on vehicles/commodities passing through these
 
roads.
 

Methodological deficiencies in present budgeting procedures also
 
contribute to inadequate budgets for O&M funding. These require updating and
 
flexible application so that the effects of various economic and technological
 
changes are effectively captured in the form of improved O&M budgeting. Also,
 
since there is no gurantee that revenues from increased water charges would be
 
reappropriated for irrigation system maintenance, receipts from water charges
 
and O&M appropriations should be internalized. In other words, if it is at all
 
feasible, receipts from water charges should be earmarked specifically for the
 
provision of O&M services.
 

NOTES
 

(1) There are two crop seasons in Pakistan: rabi season (October to March)
 
and kharif season (April to September).
 

(2) Chak is the lowest order command covering, on average, about 400 acres
 
and 35 farm units.
 

(3) The flat rate system was never tried in the Punjab Province but it
 
remained inforce for quite a long period of time in the Sind Province before it
 
was finally abandoned in 1980. It was abolished because it led to massive
 
stealing of water by influential farmers and unauthorized withdrawls in the head
 
reaches. Failure to curb such illicit practices reflects both administrative
 
inefficiences in the operating agency and a lack of legal enforcement authority.
 
It, by no means, implies that the mode of assessment is inefficient or
 
inequitable.
 

(4) Warabandi means fixation of turns (wara means turn and bandi means
 
fixation).
 

(5) Financial costs and returns are for maize crop in the Punjab Province
 
and for orchards in the Sind Province.
 

(6) Net returns under the Cash Flow Method (CFM) were calculated by
 
substracting the cash production costs from the total income.
 

(7) Net returns under the Residual Budgeting Method (RBM) were calculated by
 
substracting the total production costs except water charges from the total
 
income.
 

(8) Since net returns estimated through the residual budgeting method could
 
be safely attributed as returns to irrigation water, these can be approximated
 
as the maximum amount a farmer would be willing to pay for irrigation water.
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(9) Full funding level O&M requirements can be defined as the amount required
 

to maintain canals in fully operational and effective condition on a sustained 

basis, after these have been moved to an efficient condition under a 

rehabilitation program. 
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SUMMARY
 

An evaluation of existing irrigation water pricing policies of the
 
National Irrigation Admi istration (NIA) of the Philippines is made tocusing on
 
the recent policy of the Philippine government of requiring NIA'to recover the
 
full costs of irrigation construction and operation.
 

The declining priority for irrigation is reflected in the distribution
 
of irrigation investments relative to the total national budget. This decreased
 
from 5.4 percent in 1979 to 3.3 percent in 1983. Inaddition, fees collected
 
from water users have remained low compared to the total costs of NIA
 
operations. As a percentage of O&M costs, for example, irrigation fees fell
 
short by as much as P35 per hectare in 1983.
 

The NIA charges a uniform irrigation fee of 100 kg/hectare in the wet 
season and 150 kg/hectare in the dry season. These rates, however, vary by 
system; for example, the Upper Pampanga River Project charges a higher rate of 
125 kg/hectare and 175 kg/hectare in the wet and dry seasons, respectively, due 
to the larger cost of construction and O&M. 

Since 1979 irrigation fees contributed about 20 to 30 percent of the
 
yearly income of NIA. Collection rates have also improved from 68 percent in
 
1979 to over 70 percent in 1983. Several approaches are currently used by NIA
 
to further improve collection rates, such as creation of monetary incentives to
 
NIA personnel and farmers' groups and enforcement of the "lateral turnover
 
scheme".
 

The paper argues that the problem is not low fee collection but whether
 
such fees are justified. Part 3 suggests that since positive externalities
 
arise from irrigation investments society must share in the recovery of cost. 

A practical alternative system of irrigation charges is proposed. The
 
primary consideration should be the capacity-to-pay of water users since many
 
irrigated farm households had incomes which were below the poverty threshold in
 
1984. The secondary consideration is sustaining current levels of irrigation
 
operations by ensuring that enough funds are available for operating and main
taining existing irrigation systems. Water users should be charged the short
run O&M costs, and by -aking them pay for these costs, the additional advantage 
of making water users' associations accountable for maintaining the system 
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facilities is achieved.
 

1. INTRODUCTION
 

The need to sustain higher production levels, which have been promoted 
in part by the increased use of high yielding varieties (HYVs) and modern 
techniques of production, will create greater pressure for the Philippine 
government o expand the subsidy for irrigation development and improvement. 
However, current trends in the pattern and distribution of irrigation 
investments in the Philippines, and the drastic cutbacks in operating budgets, 
will have a substantial impact oi the expansicn of irrigation development acti
vities in the future. These trends include: (1) the new requirement by the 
Finance Ministry to collect costs of construction and operation and maintenance 
(O&M) frnm water users: (2) the declining rate of expansion of target areas for
 
new irrigation; (3) the substantial reduction in the share of irrigation in the
 
national government budget; and (4) the increased emphasis on rehabilitation
 
projects relative to new construction and on small-scale, communal projects
 
compared to large-scale, national systems.
 

Two issues eimerge from these trends. The first issue is related to 
increasing current collection rates through the improvement of water delivery. 
Since the present level of fee collection only covers less than 80 percent of 
actual Ovr, costs even improved collections will not suffice. Unless subsidies 
from the national government are forthcoming, NIA will need to reduce its total 
budget for O&M, but this will have trade-offs in terms of quality of service.
 
New approaches will have to be devised and better institutional arrangements
 
will be needed in improving collection efficiency.i/
 

The second issue directly concerns the role of government in expanding
 
food production through subsidies for irrigation development. The recent policy
 
of charging higher fees to be collected from farmer participants in government
 
irrigation projects has raised questions regarding both its practicability and
 
justification.
 

The purpose of this paper is to evaluate current policies related to the
 
financing of irrigation investments through irrigation water charges. A
 
description of irrigation development in the Philippines in terms of types of
 
irrigation systems, levels of investments and subsidies, and procedures for fee
 
collection are discussed in Part 2. In Part 3 an evaluation of the existing
 
policies for water charges is made focusing on specific goals behind water
 
pricing and redefining these goals in the context of national development objec
tives. Practical alternatives to the current water pricing policy and
 
assessments of farmers' capacity-to-pay are then discussed in Part 4.
 

2. INVESTMENTS IN IRRIGATION AND POLICIES FOR WATER CHARGES
 

Current Status of Irrigation Development in the Philippines
 

Around 10 million hectares, or one-third of total land area in tne
 
Philippines, are considered to be suitable for cultivation. Around 70 percent
 
of this area is currently used for the production of cereals, the major ones
 
being rice and corn. The NIA estimates that 3.1 million hectares of the total
 

2.1 
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cultivated area in the country are potentially irrigable, and at present, about
 
44 percent or 1.4 million hectares are already under irrigation (Siy 1984).
 

There are two major types of irrigation systems in the Philippines: (1)
 
national systems that are built, operated, and maintained by the WIA'and (2)
 
communal systems, which may have been built with NIA assistance but are operated 
and mairitained entirely by water users groups. Pump irrigation, which draws 
water 'rom rivers, main canals, or shallow wells, is sometimes used within 
national system projects or are classified as communal systems. The national 
systems are usually over 1,000 hectares in size while communal systems are 
generally 50 	to 500 hectares.
 

Of the estimated 1.4 million hectares presently irrigated, 45 percent or
 
610,492 hectares are classified as Pational projects, 41 percent or 568,308
 
hectares are communal irrigation systems, and 14 percent or 191,394 hectares are
 
using pump irrigation (NIA 1982). As of 1984 the NIA managed the operation and
 
-aintenance of 128 national irrigation systems with a total service area of
 
559,000 hectares. An average of 18,000 hectares per year were irrigated in the
 
period 1965 to 1971. The largest investments in new construction occurred
 
during 1972 to 1980 when total irrigated area was expanded by 583,000 hectares,
 
or an annual increase in irrigated area of 65,000 hectares. However, in 1981
 
NIA's contribution to new irrigated hectarage was reduced to 47,800 hectares.
 

Table I SHARE OF IRRIGATION IN THE NATIONAL BUDGET,
 
1979-1983 (in billion pesos)
 

Year Total National Total Investment Percentage Share of
 
1/
 

Budget in Irrigation Irrigation in
 
National Budget (%)
 

1979 34.3 1.86 5.4
 
1980 39.8 1.71 4.3
 
1981 54.9 1.78 3.2
 
1982 59.7 2.04 3.4
 

2/
 
1983 61.8 2.08 -	 3.3
 

1/
 
Source: 	 National Economic and Development Authority, 

Philippine Statistical Yearbook 
2/
 

National irrigation Administration,
 
Annual Report 1983.
 

The trend of declining priority for irrigation is reflected in the 
distribution of irrigation investments as a proportion in the national budget 
from 1979 to 1983 (see Table I). As can be gleaned from the table, the 
percentage share of irrigation investments declined from 5.4 percent in 1979 to 
3.3 percent in 1983. As a consequence of declining funds for irrigation
 
development, both donor agencies and the NIA have agreed that irrigation
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investments would be more cost effective if rehabilitation is emphasized over 
new construction. In recent years, NIA has in fact adopted this direction in
 
response to budget cuts. In 1984, for example, the generation of new areas for
 
irrigation accounted for only 34 percent and 53 percent of the new area
 
targetted under national systems and communal systems, respectively. Much of
 
NIA's efforts shifted towards rehabilitation of existing proJects. Table 2
 
contains the accomplishment targets for the agency for all types of projects for
 
the period 1982 to 1983 and 1989 to 1990.2/
 

2.2 Funding for Irrigation Development and Operations
 

2.2.1 External Funds
 

The various activities of NIA are financed from several different sour
ces: equity contributions from the national government, loans and grants from
 
international agencies, collection of irrigation service fees, amortization pay
ments from construction loans, and payments from the sale 'or rental of
 
equipment.3/
 

The equity contribution from the national government is P1O billion per 
year but only 7.6 percent of this annual capitalization was released in 1983. A 
substantial drop in equity of P205 million (or 2 percent) occurred in the 
following year, or a decline of 76 percent.4/ In 1984 the operating income of 
NIA reached P431.3 million, about 23 percenf-or P98.9 million of which came from 
the payment of irrigation fees. 

Table 2 ACTUAL AND PROJECTED IRRIGATION DEVELOPMENT FOR
 
DIFFERENT TYPES OF SYSTEMS, 1982-83 and 1989-90
 

(in thousand hectares)
 

National Systems Communal and 
Pump Systems Total 

Diversion Reservoir 

ACTUAL (1982-83) 

Service Area 343.4 162.6 813.6 1,319.6
 

Irrigated Area:
 
Total 423.2 279.1 1,047.0 1,749.3
 
Wet Season 241.7 146.3 595.3 983.3
 
Dry Season 181.5 132.8 451.7 766.0
 

Percent Area
 
Coverage 62 86 64
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Table 2 continued ... 

National Systems Communal and
 
Pump Systems Total
 

Diversion Reservoir
 

PROPOSED (1989-90)
 

Service Area 605.8 202.7 937.5 1,746.0
 

Irrigated 	Area:
 

Total 	 739.1 324.4 1,198.1 2,261.6
 
Wet Season 430.1 162.2 683.2 1,275.5
 
Dry Season 309.0 162.2 514.9 986.1
 

Percent Area
 
Coverage 61 80 64 65
 

Source: 	 National Irrigation Administration, Corporate Plan,
 
1983-1998.
 

Foreign loans are the largest source of funds for irrigation projects

both in the conduct of feasibility and technical appraisal and in the
 
construction of main headworks and conveyance structures. The total income of
 
the agency from foreign sources amounted to P1.08 billion in 1984 or 66 percent
 
of the total NIA budget for that year (see Table 3).
 

2.2.2 NIA-Generated Revenues
 

Since 1979 revenues generated from NIA activities have contributed about
 
20 to 30 percent of the yearly budget of NIA. Total revenues in 1984 reached
 
P431 million or 26 percent of the P1.6 billion budget of NIA (refer to Table 3).
 

The income collected from water charges accounted for 23 percent of
 
revenues in 1984. The amount of fees collected is low when compared to the
 
total NIA investment. For example, the total cost of construction,
 
rehabilitation, and improvement of irrigation systems in 1984 was P1.18 billion,
 
but total fees collected were only P98.9 million, or a capital cost recovery
 
rate of only 8.4 percent (NIA 1984a).
 

Collection rates with respect to fund releases for O&M, however, have 
improved, accounting for 68 percent of total funds allocated for irrigation in
 
1979 to 72 percent in 1983 inspite of the drop in collection rates in 1981 and
 
1982 (see Table 4). The low collection rate in 1982 resulted in a deficit of
 
P42/hectare for O&M expenditures. In 1983 the shortfall in O&M costs was about
 
P35/hectare (NIA 1985).
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Table 3 NATIONAL IRRIGATION ADMINISTRATION (NIA)
 
BUDGET (CY 1984) 

Amount Percent
 
(in thousand pesos) 

A. Total Funds Allocated From:
 

1. General Appropriations 
Corporate Equity 
Communal Irrigation 
Program 

Calamity Fund 

205,000 

88,200 
6,838 

12.5 

5.4 
0.4 

2. NIA Operating Income 255,000 15.5 

3. Foreign Loans 1,088,981 66.2 

1,644,019 100.0
 

B. Total 	 Expenditures 

1. Current Operating Expenses
 
Personal Services 192,000 11.7
 
Operating expenses 62,000 3.8
 

2. Capital Expenses 
Foreign Loan/Assisted Projects 1,263,031 76.8 
Locally Funded Projects 126,988 7.7 

1,644,019 100.0
 

Source: 	 National Irrigation Administration, 
Annual Report 1984. 

2.3 Irrigation Water Charges
 

Prior to the creation of NIA as a semi-autonomous government corporation 
in 1963, irrigation water fees were colie,'ed by the Irrigation Division of the 
Bureau of Public Works (BPW) for all typEs of irrigation systems. In 1952, fee 
collection in small, communal systems and pump rrojects was undertaken by the 
newly organized Irrigation Service Unit (ISU) of tie Department of Agriculture 
and Natural Resources. The responsibility for fee collection was later 
transferred to NIA in 1966.5/ 
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Table 4 OPERATION AND MAINTENANCE COSTS IN NATIONAL
 
IRRIGATION SYSTEMS, 1979-1984
 

Service Area Total 0 and M Fund 0 and M Fund
 
Year (inthousand ha.) Releases At the System Releases Per
 

Level (in-million pesos) Hectare
 

Personnel Others Total Current 1984
 
Pesos Pesos*
 

1979 477.2 58.95 7.20 66.15 139 320
 
1980 472.0 76.70 9.05 85.75 182 364
 
1981 492.3 93.06 10.39 103.45 210 380
 
1982 508.6 93.76 14.38 108.14 213 355
 
1983 549.9 86.61 14.38 100.91 184 275
 
1984 559.4 103.57 28.78 132.35 237 237
 

* 	Current pesos converted to 1984 using Implicit GDP Deflator
 
(ADB, 1985)
 

Source: 	 National Irrigation Administration, (1985); as cited in
 
Small, et al. (1986), Table A1.28, p.26
 

2.3.1 Irrigation Service Fees
 

A uniform rate of P12/hectare/year was collected from all water users
 
from 1947 to 1964. The fee was increased in some newly opened national systems

but the general increase in fees occurred in 1966 at a rate of P25/hectare in
 
the wet season and P35/hectare in the dry season. Non-rice and corn lands paid
 
P20/hectare. 

The cash payments were converted to payments inkind starting in 1975 -
100 kg/hectare in the wet season and 150 kg/hectare in the dry season for all
 
types of systems. A higher rate of 175 kg/hectare was collected in irrigation
 
systems located in Central and Northern Luzon and Mindoro to offset regional
 
disparities in irrigation service (Siy 1984).
 

For the non-rice and corn lands, comprising a small 4 percent of total
 
irrigated area '20,557 hectares) in 1982, a lower fixed rate equivalent to
 
three-fourths cavan or 37.5 kg/hectare was collected. Pump irrigation systems
 
had an average fee of 250 kg/hectare (Cabanilla 1984). Table 5 provides infor
mation on the actual amount of irrigation water charges for selected pump and
 
gravity national systems by type of crop. 
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Table 5 CURRENT IRRIGATION WATER CHARGES FOR SELECTED PUMP 
AND NATIONAL SYSTEMS FOR RICE AND ANNUAL CROPS 

(inkgs./hectare) 

Rice Crop Annual Crops 
Sy s t e m . . . . . . . . . . . . . . . . . . . . 

Wet Season Dry Season Third Crop 

Pump Systems:
 

Bonga Pumps 1-3 400 600 600
 
Solana-Tuguegarao 400 600 600 
Angat-Maasim 150 250 250 300
 
Libuanan-Cabusao 300 300 300 -

Central Luzon
 
Groundwater 375 475 475
 

Cagayan 375 475 475
 

National Systems:
 

Upper Pampanga 125 175 175 300
 
All Other Systems 100 150 150 250
 

Source: National Irrigation Administration (1985).
 

2.3.2 Cost Recovery
 

In general, the policies of NIA regarding water charges have been
 
directed towards: (1)the recovery of full costs of O&M and (2)the return of
 
the entire costs for construction of irrigation facilities. The Philippine
 
government subsidizes interest payments on the loan and other incidental expen
ses associated with pre-construction activities (e.g., design and appraisal).
 

The fixed costs are discounted over a period of 50 years at interest
 
rates of 8 and 12 percent per year. Table 6 contains an example of annual and
 
seasonal costs for selected national systems throughout the country.
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Table 6 WATER CHARGES COVERING INITIAL CONSTRUCTION COSTS
 
AMORTIZED OVER 50 YEARS (DECEMBER, 1985)
 

Annual Cost/Hectare Seasonal Cost in Cavans/Hectare
 
Interest Rate: (50 kg.=l cav.)


Region/System -------------------- Wet Season : Dry Season 
8 % 12 % Interest Rate Interest Rate 

8 % 12 % 8 % 12 % 

I. Ilocos 
Laoag-Vintar 84.49 124.47 0.34 0.51 0.79 1.16 
Pasuquin 11.95 17.60 0.05 0.07 0.12 0.17 
Dingras 11.51 16.96 0.05 0.07 0.10 0.14 
Sta. Maria-Burgos - - - - - -
Sta. Lucia-randon 67.64 99.65 0.26 0.38 1.78 2.62 
Tagudin 25.14 37.04 0.10 0.14 0.23 0.34 
Amburayan 26.32 38.77 0.10 0.15 0.20 0.30 
Masalip 243.28 358.38 1.01 1.49 1.32 1.95 

II. Caqayan 
Abul1og-Apayao 115.26 169.79 0.65 0.95 1.10 1.63 
Banurbur 63.31 96.20 0.26 0.39 0.48 0.71 

IV.Southern Tagalog 
PaTlco 154.47 227.55 0.62 0.92 0.80 1.18 
Agos 90.74 133.67 0.36 0.53 0.57 0.84 
Dumacaa 41.71 61.44 0.26 0.38 0.27 0.39 
Hanagdong 24.77 36.49 0.11 0.16 0.17 0.25 

V. Bicol 
Daet-Talisay 117.70 173.38 0.57 0.83 0.78 1.15 
Mahaba Nasisi 102.18 150.52 0.29 0.43 0.63 0.92 
Ogsong 121.64 179.19 0.08 0.12 0.75 0.16 
Hibiga 32.90 48.46 0.03 0.04 0.20 0.30 
Cagaygay 61.00 89.86 0.27 0.40 0.40 0.59 
San Francisco 99.92 147.20 0.46 0.67 0.72 1.06 

VI. Western Visayas 
Pangiplan 66.82 98.43 0.61 0.89 0.81 1.19 
Bago 101.05 148.86 0.59 0.86 0.79 1.16 
Sibalom-San Jose 19.99 29.45 0.10 0.14 0.20 0.30 
Aklan RIS 110.36 162.57 0.42 0.62 0.53 0.77 

VIII. Eastern Visayas 
Hindang Hilongos 96.45 142.08 0.37 0.54 0.47 0.70 
Binahaan North 101.54 149.59 0.51 0.75 0.80 1.18 
Binahaan South 96.17 141.67 0.48 0.71 0.76 1.12 
Tibak Soong 37.47 55.19 0.19 0.28 0.30 0.44 
Guinarona 161.63 238.10 0.81 1.19 1.28 1.86 
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Table 6 continued ... 

Annual Cost/Hectare Seasonal Cost in Cavans/Hectare
 
Interest Rate: (50 kg.=l cav.)
 

Region/System --------------------- Wet Season Dry Season
 
8 % 12 % Interest Rate Interest Rate
 

8 % 12 % 8 % 12 % 

IX. Southern Mindanao
 
Salug 	 50.87 74.94 0.25 0.36 0.31 0.45 

XII. 	Central Mindanao
 
Libungan 55.57 81.87 0.25 0.37 0.41 0.60
 
Kabacan 89.37 131.65 0.47 0.69 0.59 0.88
 

ALL 	SYSTEMS 81.30 119.76 0.39 0.50 0.60 0.89
 

Source: National Irrigation Administration, (1985)
 

The average annual cost of construction (fixed cost) is P81.30/hectare 
and P119.76/hectare at 8 and 12 percent interest rates, respectively. This is 
equivalent to 0.39 cavans/hectare and 0.58 cavans/hectare in the wet season, 
respectively, for interest rates of 8 and 12 percent. 

The average rehabilitation cost is P8,037/hectare at a yearly cost of 
P656.97/hectare at 8 percent interest rate and P967.80/hectare at 12 percent 
interest rate. These costs, when converted to cavans of rice, amount to 3.21 
cavans/hectare (at 8% interest) and 4.74 cavans/hectare (at 12% interest) in the 
wet season and 4.94 cavans/hectare (at 8% interest) and 7.28 cavans/hectare 
(at 	12% interest) in the dry season (see Table 7).
 

Table 7 WATER CHARGES COVERING REHABILITATION COSTS AMORTIZED
 
OVER 50 YEARS (DECEMBER, 1985)
 

Region/System Annual Cost/Hectare Seasonal Cost in Cav/Hectare
 
Interest Rate: (1 cav.=50 kg.)
 

Wet Season Dry Season
 
8 % 12 % Interest Rate: Interest Rate:
 

8 % 12 % 8 % 12 % 

I. 	Ilocos 
Laoag-Vintar 1523.92 2244.91 6.20 9.13 14.17 20.87 
Pasuquin 1385.19 2040.54 5.59 8.23 13.67 20.14 
Dingras 595.46 877.18 2.44 3.60 5.07 7.47 
Sta.Maria-Burgos 1187.97 1750.01 4.48 6.60 - 
Sta.Lucia-Candon 587.19 865.00 2.25 3.31 15.43 22.73 
Tagudin 	 539.76 795.14 2.08 3.06 4.95 7.30
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Table 7 continued ... 

Region/System Annual Cost/Hectare Seasonal Cost in Cav/Hectare 
Interest Rate: 

.......... 
(1 cav.=50 kg.) 

Wet Season Dry Season 
8 % 12 % Interest Rate: Interest Rate: 

......................................... 

8 % 12 % 8 % 12 % 

Amburayan 
Masalip 


II. Cagayan
 
Abulog-Apayao 

Banurbur 


IV.Southern Tagalog 

Agos 
Dumacaa 

Hanagdong 


V. Bicol
 
Daet-Talisay 

Mahaba-Nasisi 

Ogsong 

Hiliga 

Cagaygay 

San Francisco 


VI. 	Western Visayas
 
PangiplaF 

Bago 

Sibalom-San Jose 

Aklan RIS 


VIII. 	Eastern Visayas
 
Hindang Hilongos 

Binahaan North 

Binahaan South 

Tibak Soong 

Guinarona 


IX. Southern Mindanao
 
Salug 


XII. 	Central Mindanao
 
Libungan 

Kabacan 


657.14 968.05 2.60 3.83 5.11 7.52 
650.70 958.56 2.71 3.99 3.54 5.21 

512.94 755.61 2.88 4.24 4.92 7.24 
397.19 585.11 1.60 2.36 2.94 4.33 

805.17 1186.11 3.26 4.80 4.19 6.17 
642.34 946.25 2.57 3.78 4.02 5.92 
596.69 839.23 3.51 5.16 3.65 5.38 
413.58 609.25 1.80 2.65 2.81 4.14 

615.52 906.74 2.96 4.36 4.07 5.99 
743.73 1095.60 2.14 3.15 4.56 6.72 

1743.46 2568.32 1.17 1.72 10.71 15.78 
809.91 1193.10 0.66 0.98 4.98 7.33 
708.73 1044.04 3.19 4.70 4.63 6.81 
396.98 584.80 1.81 2.67 2.86 4.21 

302.24 445.24 2.74 4.03 3.64 5.37 
176.77 260.40 1.02 1.51 1.37 2.02 
596.23 878.32 2.91 4.28 6.07 8.94 
510.94 752.68 1.95 2.87 2.43 3.58 

343.06 505.36 1.31 1.93 1.69 2.49 
721.74 1063.21 3.62 5.33 5.71 8.42 

3811.67 5615.03 19.13 28.18 30.13 44.39 
872.18 1284.82 4.38 6.45 6.89 10.16 

3143.93 4631.37 15.78 23.24 24.85 36.61 

1133.33 1640.06 5.37 7.91 6.72 9.91 

788.56 1161.65 3.55 5.23 5.80 8.54 
423.36 623.67 2.20 3.25 2.78 4.09 

ALL SYSTEMS 	 656.97 967.80 3.21 4.74 4.94 7.28
 

Source: National Irrigation Administration, (1985)
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The O&M costs can be broken down into three major categories: (1) 
personnel expenditures, (2) energy costs associated with the operation of 
existing irrigation facilities, and (3) transaction or extension field costs 
(includes office maintenance, field visits, and supplies). In a survey of 32 
national systems throughout the country conducted by NIA, the average O&M costs 
amounted to P261.70/hectare in 1984 or about 1.28 cavans/hectare in the wet 
season ano 1.97 cavans/hectare in the dry season. The average cost for O&M in 
communal systems was only P67/hectare in the same year (Cruz, et al. 1986). On 
the other hand, O&M costs for pump systems are about 3 to 5 times higher than 
national and communal systems. 

Table 8 provides actual O&M costs per hectare for the wet and dry season 
in the sample national systems surveyea by NIA in 1985. These costs are 
generally larger than the P150/hectare figure computed by Cabanilla (1984) for 
national gravity systems. 

Table 8 WATER CHARGES COVERING OPERATION AND MAINTENANCE
 
COSTS (DECEMBER, 1985)
 

System Name Service 
Area 

Actual 
0 and M 

Cost Per Ha. 

Seasonal 0 and M Cost 
(Cav.Ha.) 

Wet Season Dry Season 

I. Laoag-Vintar 
Pasuquin 
Dingras 
Sta.Maria-Burgos 
Sta.Lucia-Candon 
Tagudin 
Amburayan 
Masalip 

2377.00 
684.00 
1018.00 
959.00 

1594.00 
1409.00 
3613.00 
1512.00 

570.00 
570.00 
570.00 
293.00 
293.00 
293.00 
239.00 
345.00 

2.32 
2.30 
2.34 
1.11 
1.12 
1.13 
.95 

1.44 

5.30 
5.63 
4.85 
NA 

7.70 
2.69 
1.86 
1.88 

II. Abulog-Apayao 
Banurbur 

10310.00 
930.00 

216.00 
266.00 

1.21 
1.07 

2.07 
1.97 

IV. Palico 852.00 465.00 1.88 2.42
 
Agos 1081.00 539.00 2.15 3.37
 
Dumacaa 2511.00 364.00 2.24 2.33
 
Hanagdong 264.00 364.00 1.58 2.47
 

V. Daet-Talisay 2917.00 279.00 1.34 1.84
 
Mahaba-Nasisi 1440.00 293.00 .84 1.80
 
Ogsong 336.00 293.00 .20 1.80
 
Hibiga 410.00 293.00 .24 1.80
 
Cagaycay 1927.00 232.00 1.04 1.51
 
San Francisco 586.00 816.00 3.73 5.87
 

VI. 	Pangiplan 1884.00 208.00 1.88 2.51
 
Bago 12700.00 170.00 .99 1.32
 
Sibalom-San Jose 4400.00 268.00 1.31 2.73
 
Aklan RIS 3916.00 326.00 1.24 1.55
 

VIII.Hindang-Hilongos 678.00 65.00 .25 .32
 
Binahaan North 1610.00 316.00 1.58 2.50
 

http:12700.00
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Table 8 continued ... 

System Name Service Actual Seasonal 0 and M Cost
 
Area 0 and M (Cav.Ha.)
 

Cost Per Ha. Wet Season Dry Season
 

Binahaan South 850.00 316.00 1.59 2.50
 
Tibak Soong 1200.00 316.00 1.59 2.50
 
Guinarona 440.00 316.00 1.59 2.50
 

IX.Salug 	 5710.00 224.00 1.08 1.35
 

XII. 	Libungan 7840.00 203.00 .91 1.49
 
Kabacan 4951.00 200.00 1.04 1.31
 

ALL SYSTEMS 82909.00 261.70 1.28 1.97
 

Source: National Irrigation Administration, (1985).
 

2.3.4 Fees for Water Rights
 

Additional fees for water rights have been collected starting in 1976 by
 
the National Water Resources Council (NWRC), which isan autonomous agency in
 
charge of the management of all water resources in the country.6/ The
 
additional fees collected by NWRC correspond to charges for securing a legal
 
right to water use, which is expressed in a specific duty of water as measured
 
in liters per second per hectare (lps/hectare). A P100 application fee is paid

in addition to the annual water rights fee of PO.50 for every liter per second 
withdrawal of water per hectare up to 30 liters. The fees increase as more 
water is withdrawn from the source -- PO.75/lps/hectare up to 50 lps and 
P1.00/Ips/hectare for water use exceeding 50 lps. Total income of NWRC from 
water fees in 1982 was P0.31 million, which is significantly lower than the 
amount collected by NIA in the same year (Cruz, et al. 1986). A summary of 
irrigation-related water fees ispresented in Figure 1. 

Water Fees: 

50-100 kg.(wet -P300 

J rrigated 
Land
 
( one hectare~
 

Non- 37.Skg(we li .00+P0.5 
Rice adry) " .0,+ i" "p S/year 

NIA Imputed Water Irrigation
Irrigation Labor Rights Association 
Fees Cost Fees Fees 

Figure 1. Irrigation Water Fees For One Hectare of Land
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2.4 Collection Rates 

NIA's record of irrigation fee collection has improved from 50 percent
 
of total collectibles in 1969 to over 66 percent in 1974. In 1975, however,
 
when the rates were increased, the fee collection rate dropped to only 31
 
percent, although this has since increased to almost 70 percent of current
 
collectibles in 1983 (NIA 1984).
 

Galvez and associates (1979) estimated that about 40 percent collection
 
rate was the minimum needed just for payment of salaries of NIA field personnel.
 
The study attributes the low collection rates and cropping intensities to
 
declining irrigation service efficiency. Based on the sample farms surveyed,
 
deteriorated irrigation system capacity accounted for 41 percent of the
 
variation in fee collection efficiency.
 

Other factors which explain the poor collection rates are: (1) the low 
paying capacity of farmers due to any or a combination of the following -- low 
price of paddy at harvest time, low yields, debts or rentals of land and 
interest on credit, high production costs, and crop damage; (2) the difficulty 
of bringing to court delinquent farmers in order to enforce collection; and (3) 
the attitude that still remains among a significant number of farmers that 
irrigation service is or should be free since it is being furnished by the 
government. 

Thus, in order to further reduce deficits incurred in operating national 
systems, NIA has launched a program to convert small and financially marginal 
national systems into communal systems and, in effect, transfer total 
responsibility and ownership of these systems to water users' organizations.7/ 
NIA estimates that between 1983 and 1990, a total of 55 national systems with a 
total area of 31,360 hectares will be converted into communal systems. In 
support of this strategy, NIA is now developing and testing different approaches 
to building farmers capacities to take over the management of these systems. 

2.4.1 NIA Collection Schemes
 

Several collection schemes are being tried out by NIA which have
 
resulted in some degree of improvement in collection rates. One example is the
 
incentive bonus which was devised in 1980 as a reward system for NIA personnel
 
with collection rates exceeding 70 percent of the total collectibles. Under the
 
incentive plan, a 10 percent and 15 percent bonus of the amount in excess of the 
70 percent and 80 percent of the principal, respectively, is given to NIA 
personnel on a cash reward basis. In addition, the entire irrigation district
 
is given a Viability Incentive Grant (VIG), which is a cash reward for units
 
with incomes greater than expenses during a specified operating year.
 

Monetary incentives are also given to farmers' groups that are able to 
assume responsibilities for the collection of water fees and the maintenance of 
system facilities. One arrangement, described as the "lateral turnover" scheme, 
envisions the compensation of farmers' groups for canal maintenance at a rate of
 
P6,000/year for every 3.2 kms. of canal. The traditional mode of canal
 
maintenance has been for NIA to hire and pay a ditchtender to perform the
 
necessary cleaning. The shift to a lateral turnover agreement reduces NIA costs
 
for system maintenance and permits the irrigation association to raise some 
funds of its own. In addition, NIA offers the farmers' groups a special
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commission for reaching particular collection targets.
 

Another scheme which is being implemented in a small national system in
 
the Bicol region entrusts the association with full responsibility for system
maintenance. The association does not receive direct compensation but is
 
entitled to a larger percentage of total collections. For example, the
 
association can receive 35 percent of total collections for amounts within 

percent of total collectibles. If the association is able to exceed a
 
collection rate of 50 percent, 
it is entitled to 65 percent of anything it can
 
collect beyond the target of 50 percent of collectibles.
 

Within pump systems that are managed by the NIA, a joint operation

scheme has also been proposed. Under this scheme NIA operates and maintains the
 
pumps while the farmers' association takes full responsibility for canal
 
maintenance and water distribution. Farmers are required to pay the standard 
NIA rate for pump systems but the incentive for the farmers to improve collec
tion efficiency is that the association will be entitled to 50 percent of the
 
surplus of total collections over the expenses for operating the pumps. In the
 
case of deficits, losses will be carried over in the next year.8/
 

3. ECONOMIC CONSIDERATIONS IN WATER PRICING
 

The efforts of the Philippine government in collecting fees for
 
irrigation services are motivated by complex, sometimes conflicting, objectives.
The common perception of these objectives for water pricing has been discussed
 
primarily in terms of ensuring efficiency or reducing waste in the allocation of
 
resources for irrigation and in the utilization itself of water supplies
 
(marginal cost pricing). In Part 2 it was pointed out that the current goal of
 
water pricing in the Philippines is the recovery of the costs incurred by the
 
government for construction and O&M of irrigation systems. These two objectives

will be discussed in detail, and it will be shown that, in fact, they both
 
follow from an essentially irrigation-supply vs. benefit or demand perspective. 

In addition to these goals which explicitly concern irrigation pricing

approaches, the discussion is complicated by the fact that the irrigation
 
development program itself is part of a much larger universe of government
 
concerns which are primarily social benefit- or demand-oriented. These 
programs, emphasizing growth in food crop agriculture, are aimed at ensuring low 
food prices for a growing (and increasingly urban) population. Indeed from this 
perspective, the fundamental approach for evaluation has to view the development 
and management of irrigation systems as part of a general program that includes,
 
among others, land resettlement, promotion of new technologies, and suhsidies
 
for agricultural credit (see, for example, Hayami and Kikuchi 1978, ILO 1974).
 

In this section we review the economic bases for the marginal cost and
 
cost recovery approaches to irrigation pricing in addressinq the two specific

goals above. We then expand the discussion to situate -,ieissue of pricing

within the context of agricultural development and the role of irrigation. This
 
will establish the important implications of assessing benefits in a development
 
context and the need for public finance and equity considerations in
 
rationalizing the approach to irrigation charges for the Philippines.
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Marginal Cost Pricing as Basis for Water Charges
 

The marginal cost approach presumes that the primary motivations for
 

water allocations or for the irrigation service itself are based on efficiency
 
considerations. The argument from economic theory is that the supply curve of
 

water is derived from the cost of providing additional increments of water.
 
Therefore given the demand for water, the fee (P2) should equal the marginal
 
cost of providing that amount demanded (Carruthers and Clark 1982). If the fee
 
is less than this cost (P1), there will be inadequate supply; if the fee is 
greater than the cost (P3), there will be excess water supply as indicated in 
Figure 2. 

Supply (marginal cost of 
Fee per providing water) 
unit of excess supply 
water 

P3 --

PeI 
dem.n.~excess demand Demand for Water ( Given) 

Irrigation WaterW2 

Figure 2. Marginal Cost Pricing of Irrigation Water
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From the short-run perspective (with infrastructure fixed), this
 
approach disregards construction cost and looks at the pricing issue given the
 
existing system capabilities. However, the interesting feature in investments
 
for gravity irrigation is precisely that construction costs are such a
 
disproportionately large component of total cost. It has even been argued that 
true short-run marginal cost is close to zero (Carruthers and Clark 1982), the 
implication being that short-run marginal cost-based fees should then be very 
low. This means that marginal cost pricing techniques are of limited relevance 
if we are talking of the short-run, and this irrelevance goes beyond the usual 
issue of the problem of getting good water measurements. There is really no 
need to do volumetric measurements since the short-run marginal cost-based price 
will be very low anyway. 

Another way of looking at this is that the economic pricing issue must 
be more directly concerned with the efficiency not of short-run marginal use of 
water but with the efficiency of constructing a system. After all, it should be 
clear that an irrigation system should be operated if so much cost has already 
gone into its construction. It should also be noted here that, for precision, 
we need to make a distinction between the water management convention of lumping 
costs into - construction category vs. an O&M category. These categories are
 
not directly comparable with the economic concepts of capital cost and variable
 
(or operating) cost: construction and maintenance costs are part of the capital 
account and operating costs are limited to those that are incurred for the 
current production period. If we take this strict view, this further supports 
the contention that a very low nominal (or even zero) fee should be charged. 

Since it is the construction cost component that is important then it is
 
the long-term perspective that is useful in marginal cost pricing. The concern
 
here is on the expansion of the irrigation network. A long-run marginal cost
 
curve may be interpreted as the additional cost (with expenditures made on
 
different years properly discounted) per hectare of irrigation facility. The
 
long run marginal cost curve may initially decline as economies of scale and
 
learning-by-doing benefits are captured in the irrigation development program
 
(e.g., Carruthers and Clark 1982, Easter 1985, Taylor 1979). Eventually,
 
however, the long-run marginal cost will tend to increase as the ideal project
 
sites are exhausted and the standard upward-sloping portion of this curve will
 
be the relevant one on which to base the pricing of irrigation services.
 

Since the long-run marginal cost curve represents construction cost and 
sinc a pricing sytem based on this curve (with limited consideration of demand) 
ha, the goal of paying for such costs then we may conclude that the relevant 
marginal cost pricing approach is really similar to the cost recovery approach. 
Indeed part of our argument below will show that both approaches are essentially 
supply-side types of approaches while a more relevant fee system needs to 
explicitly incorporate demand- or benefit-side considerations. 

Before proceeding to the discussion of demand-side issues, we need to 
clarify why, if long-run marginal cost pricing has really been followed, water 
charges in the Philippines tend to differ among irrigation systems. (This is 
not generally true in other countries where charges tend to follow one rate as 
discussed by Small, et al. 1q86). The reason has L do with the financial 
perspective that the NIA is constrained to take, given the requirement that it 
recovers the cost of irrigation from its farmer clientele. Even if we can 
conceptualize a national long-run marginal cost curve, it is more reasonable to 
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view the NIA as a multi-location agency. It determines the hectarage to
 
develop per location based on site-specific long-run marginal cost curves and
 
the demand for irrigation. The scale of operations is then chosen to minimize
 
the average cost per hectare of irrigation development, and this is made the
 
basis of cost recovery charges per location. It is therefore to be expected
 
that the fees among systems will differ if a financial management perspective is 
required and actually applied. In countries where the fees do not significantly
 
differ among systems, Carruthers and Clark (1982) correctly point out that
 
social or political decisions dominate financial considerations (see also Wade
 
1982, Small, et al. 1986).
 

3.2 Demand Side Considerations in Irrigation Pricing
 

The demand for the construction of irrigation systems may be defined in
 
terms of the demand of farmers for a specific factor input. It may also be
 
based on the demand for irrigation by government as a component of a general
 
food production program. Hayami and Kikuchi (1978) have shown that this latter 
role, as a contributor to the over-all agricultural food production effort, has
 
been dcominant "inmotivating irrigation development policy in the Philippines.
 
Major increases in irrigation investment in the Philippines are correlated with
 
periods of rice shortages and high prices. Mangahas (1985) has argued that this
 
is primarily part of an urban and a consumption bias in policy-making that 
emphasizes the need for low food prices. The implication here is that the
 
stimulus for irrigation construction is for national or social benefits that go
 
beyond the demand of farmer-irrigators. 

The reason why irrigation development has become a key component of the
 
food production program is quite clear. Hayami and Kikuchi (1978) point out
 
that irrigation investments in the Philippines are induced by favorable returns
 
to irrigation development in contrast to the limited potential of continuing
 
agricultural expansion with the increasing scarcity of available land. Large
 
returns to irrigation are made possible by the complementary availability of new
 
rice technology and the increased utlization of fertilizers in rice production
 
(see Table 9).
 

The government priority for food production should not imply that
 
farmers have no demand or derive no benefit fron irrigation development. Indeed
 
to arrive at a practical basis for irrigation charges, we need to explicitly
 
analyze the benefits of irrigation from the view of government or society in
 
general and from the perspective of farmer-irrigators in particular.
 

The complication here, of course, is how to distinguish between private 
and social benefits from irrigation. Identifying private (farmer-irrigator) 
benefits is a straightforward procedure that is normally the subject of 
financial appraisal. Estimating indirect benefits (those benefits that go
 
beyond what irrigator-beneficiaries capture) is much more difficult. These
 
indirect benefits include gains from the marketing, processing, and consuming
 
sectors, and they are usually referred to as positive externalities of a pro
ject. Increased employment in both the farm and non-farm sectors has also been 
documented in the Philippines as an indirect effect of irrigation development 
(ESIA-WID 1983). Bell and Hazell (1980), analyzing the indirect benefits from 
the Muda irrigation project in Malaysia, have concluded that such benefits are 
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Table 9 	 ESTIMATES OF THE RATES OF RETURNS TO
 
INVESTMENTS IN IRRIGATION CONSTRUCTION
 
AND LAND OPENING, 1970 CONSTANT PRICES
 

Irrigation I/ Land Opening 2/

Traditional -YV 	 Rice Case Corn Case
 
Varieties
 
5N 15N 20N 60N
 

Benefit/Cost Ratio:
 

1949-53 2.5 2.6
 
1953-57 2.3 2.4
 
1958-62 1.8 1.9
 
1963-67 1.9 1.9
 
1968-72 1.6 1.7 3.1 3.4
 
1970-74 1.4 1.5 2.9 3.1 0.9 1.3
 

Internal Rate of
 
Return (W):
 

1940-53 23 24
 
1953-57 21 22
 
1958-62 19 19
 
1963-68 19 19
 
1968-72 18 18 32 36
 
1970-74 15 15 28 32 9 13
 

1/ Refers to NIA-system projects completed during the five 
years shown. 5N, 15N, 20N, and 60N refer to nitrogen
 
inputs in kg. per hectare. 

2/ Refers to government land resettlement projects completed 
in 1973. Rice case assumes one crop of upland rice planted 
in a newly-settled area. Corn case assumes two crops of 
corn planted in a newly settled area. 

Source: Yujiro Hayami and Masao Kikuchi (1978), Table 1, page 72.
 

of the same range of magnitude as the direct benefits that go to farmer, 
irrigators.
 

If we therefore expect that irrigation projects will be developed only 
on the basis of the farmer-irrigators' detiand for the service (and therefore 
willingness to pay fees), then less than the socially appropriate level of 
irrigation development will take place. The -eason is that irrigators' demand
 
(based only on their direct benefits for irrigation) will not include additional
 
social demand (based on the positive externalities mentioned above).
 

Figure 3 illustrates the socially appropriate or optimal level of
 
irrigation that can be provided. As discussed previously the supply curve of
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irrigated area is upward sloping due to the increasing cost of irrigation
 
development. The demand curve for irrigation is based on the private benefits
 
that irrigators can get from development, and this together with the supply
 
curve, determine a private equilibrium level of irrigation development at H2
 
hectares with P2 as the development price.
 

Price of Irrigation 	 Supply of
 
Irrigated
per unit of Land 

Land
Irrigated 

'
 
I 

-P3 

I " Social Demand 
P2 for 	Irrigation 

L 

P1 

I 	 Farmers' Demand for 
Irrigation 

H2 H3 	 Irrigated Land 

Area (hectares) 

Figure 3. Social vs. Private Levels of Irrigation Development 
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However, because of positive externalities, social demand is much higher 
than private demand for irrigation. The dotted social demand curve includes 
the private irrigators' demand plus the demand arising from the benefits of 
positive externalities from irrigation. The socially optimal level of 
irrigation therefore is H3 hectares at a price P3. However, private users will 
only be willing to have irrigation development up to H3 if the price to them 
were P1. If forced to pay the price P3, they would reduce their demand for 
irrigation to HI. Thus the government must subsidize the amount (P3-PI)H3. 

Obviously, if the government were not to provide this subsidy, users 
will not be willing to pay the amount charged (P3) for the particular supply of 
irrigation (H3). However, the problem is that irrigation systems, once 
constructed, assumes a public goods nature, which makes exclusion of some far
mers for non-payment difficult. Hence, in practice, farmers will make use of 
the irrigation system, but the required price P3 cannot be enforced, giving the 
economic basis for the problem of low collection rate. 

The direct implication of this discussion on setting up a fair and 
realistic irrigation fee scheme should be clear. The public finance perspective 
shows that since a project is justified on the basis of the broad assessments of 
social benefits and costs, and that -it least some of those benefits are of the 
positive externalities type then the manner of actually paying for the project 
cannot be accomplished by trying to recover full cost only from the farmer
irrigators. 

The ideal procedure in getting society to "pay" for having this project 
is through the taxation system. This means that all beneficiaries of a project 
are not to be charged for the full amount of specific costs incurred since these 
costs do not directly reflect social benefits. They are to be taxed for speci
fic net benefits or net productivity improvements that they get with the pro
ject. In thie case of farmer-irrigators, these benefits to be taxed correspond 
to increases in land rents that follow from improvements in land productivity 
due to the project. 

Note that project beneficiaries in this class of development schemes 
will not generally be limited to actual irrigation system participants so that 
the base for taxation is much broader than the base for irrigation charges. 
This is only proper since, after all, the benefits of irrigation, spilling over 
into agricultural development, reach a far wider beneficiary group than the 
grcup Of farmer-irrigators. 

Also, since there are many indirect beneficiaries of an irrigation 
system (e.1. , from agro-industrialists who get expanded business opportunities 
to urban consumers who receive Iamer prices), it would be unfair to have only 
the direct users bear the full burden of project costs. Finally, it is quite 
conceivable that the tax effort will be limited just to capturing enough of the 
gross benefit to have a v iablI repayment program for whatever loans were 
incurred for the project, wi to some not benef i t for prticular groups being left 
substantially untaxed. Of course, in cases where major income distributional 
goals motivate government programs, taxation of the oetter-off beneficiary 
groups may be expanded to the limit with the proceeds earmarked for 
redistribution (through subsidies) to specific groups. 
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4. PRACTICAL IMPLICATIONS FOR IRRIGATION CHARGES
 

Explicitly incorporating demand or benefit-side considerations in the 
discussion of irrigation development provides a more realistic approach to the 
practical problem of determining systems and levels of charges. While the 
recognition that loan repayment forms part of the whole process of irrigation 
development is important, it does not follow that the direct beneficiaries of 
projects must be solely responsible for the full recovery of costs. This 
limited view corresponds with a financial perspective which a private developer 
takes when underwriting a private irrigation project. 

In the Philippines this financial perspective has been applied by the 
NIA, given the government requirement that it covers all its capital ano 
operating costs. The need for a public finance perspective in contrast to the 
financial perspective, however, highlights the importance of relaxing this NIA 
requirement. Indeed, there should be a clear policy that full cost recovery is 
not the responsibility of NIA, given that its management and supervisory scope 
does not encompass all the beneficiaries of irrigation development. Its proper 
scope is project acninistration or the construction and operation of irrigation
proiects. The funti-o--6p1-ub61-c finance which negotiates and pays for the loan 
is a much broader one, requiring broad taxation as well as subsidy-granting
 
powers, and this is usually taken to be within the purview of the Finance
 
Ministry. 

In practice, the NIA fee-collecting role should only be a component of a
 
larger taxation (or subsidy) program associated with irrigation development.
 
Also, we submit that some of the equity-oriented approaches to other components
 
of the agricultural development effort of the government should also be relevant
 
for determining charges for irrigation.
 

For example, the research and development costs incurred for new
 
agricultural technologies and for their dissemination are of the same nature as
 
irrigation development costs in that they also contribute to agricultural food
 
production and benefit a fairly wide spectrum of the economy. This is an
 
interesting case of contrast since with the provision of the new food crop
 
technologies the government has always taken a public goods approach: although
 
farmers may be deemed the key beneficiaries, the cost of the program is suppor
ted from general government revenues because of the substantial social benefits
 
that also arise from the program. Ifgovernment should take this particular
 
extreme of completely subsidizing the cost of new technologies, why should it
 
take the other extreme of completely charging farmers for the full cost of
 
irrigation development?
 

Part of the answer is due to different potentials for the identification 
and taxation of the beneficiaries of these programs. Beyond this problem, 
however, an important reason is that the equity aspect of development financing 
seems to have been disregarded in the case of irrigation. Combining this equity 
motive with the public finance approach that we have presented can form a sound 
and practical basis for a syste of irrigation pricing. 

4.1 Capacity-to-Pay as Primary Consideration 

In such a system, the first test for the charging of fees should be 
farmers' capacity to pay. Although it has been presumed that owners of irri
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gated farms are generally better off than other farmers because of the higher 
yields that they get, in fact irrigated farms may be much smaller in hectarage. 
Total output and ability to support minimum household consumption needs may be 
limited by the small landsizes and inadequate land distribution (tenure)
 
policies so that irrigated farms are not really that much better off (Quisumbing
 
and Cruz 1986, Mangahas 1985).
 

Different calculations of net benefits froi irrigation are available for
 
the Philippines. A NIA (1985) survey of 32 national systems indicates an ave
rage 	net return above all costs of P2,369 and P2,589 per hectare for the wet and 
dry seasons, respectively (see Table 10). A similar figure is provided by Small 
and associates (1986) using indicative cost and return estimates for family 
owned resources. Based on their calculations the average net return from irri
gation is P4,958/hectare for the entire year. Net returns for the wet and dry 
seasons are P2,884 and P2,765 per hectare, respectively. 

Table 10 NET RETURNS TO IRRIGATED RICE FARMING BY REGION,
 
WET AND DRY SEASON, 1984
 

Region/Season Production Cost Irrigation Gross Net Returns (V /ha.) 
(W/ha.) Fee Returns -------------------

(V/ha.) (V/ha.) Above Cash Above All
 
Cash/ Non- Total Cost Cost
 
Kind Cash
 

I. Ilocos 

wet season 6336 6336 - 10227 3891 3891 
dry season 3881 638 4519 - 6590 2709 2709 

II. Cagayan
 

wet season 2590 - 2590 210 5271 2681 2681
 
dry season 3455 - 3455 398 7258 3803 3803
 

IV. Southern
 
Tagalog 

wet season 4987 - 4987 236 7898 2911 2911 
dry season 4181 - 4181 285 6718 2537 2537 

V. Bicol
 

wet season 4344 - 4344 109 4849 505 505
 
dry season 4375 - 4375 181 5850 1475 1475
 

VI. 	Western
 
Visayas
 

wet season 5751 - 5751 75 7946 2195 2195 
dry season 4795 - 4795 159 7233 2438 2438 



- 60 -

Table 10 continued
 

Region/Season Production Cost Irrigation Gross Net Returns (V /ha.) 
(V/ha.) Fee Returns------------------

------------------ (V/ha.) (P/ha.) Above Cash Above All
 
Cash/ Non- Total Cost Cost
 
Kind Cash
 

VIII .Eastern 
Visayas 

wet season 
dry season 

2585 
2589 

-

-
2585 
2589 

197 
236 

4765 
5728 

2180 
3139 

2180 
3139 

IX.Southern 
Mindanao 

wet season 5520 456 5976 - 9734 4214 3758
 
dry season 4332 - 4332 315 8917 4585 4585
 

XII. Central
 
Mindanao 

wet season 5409 - 5409 - 10830 5421 5421 
dry season 4339 - 4339 329 8998" 4659 4659 

ALL REGIONS
 

wet season 4642 456 5098 161 7467 2825 2369
 
dry season 4205 638 4843 253 7432 3227 2589
 

Source: National Irrigation Administration, (1985), Table 9, p. 22
 

The net returns using assumptions of full cost recovery were also made 
by Small, et al. (1986) for, both low and high investment costs and an average 
O&M cost of P314/hectare. If water charges are increased so that 100 percent of 
capital and O&M costs are recovered, the net return from irrigated rice 
production decreases fron P4,958 (using the current charge of 250 
kg/hectare/year) to P3,942, assuming a low investment cost of $1,000/hectare. 
With a high investment cost of $2,500/hectdre, the net return to water users is 
further reduced to P2,262/nectdre. 

The yearly income of water users of P4,000 to P5,000 is only slightly 
higher than the national poverty food threshold of P3,120/family and below the 
total threshold of P5,262/family (Abrera 1976, Quisumbinq and Cruz 1986). The 
estimated net berefits for irrigated ricelands, assuning a full cost recovery 
scheme, will place family incomes within the bottom 30 percent income bracket 
for rural areas in J984. 



- 61 -

Table 11 compares capacity-to-pay estimates among irrigated rice farms
 
with national poverty thresholds for the rural areas. In general, the poverty
 
incidence rate for irrigated farms is slightly lower for all regions except for
 
Ilocos and Cagayan where the poverty incidence rates for irrigated farms are
 
higher than the average for the entire rural population. The differences in
 
poverty incidence, however, are small so that itwould be wrong to conclude that
 
irrigated rice farmers are that much better off than their rural counterparts.
 

Table 11 COMPARATIVE EVALUATION OF CAPACITY-TO-PAY AS MEASURED
 
BY NET BENEFITS AND POVERTY THRESHOLD
 

Region Net Returns from Poverty Line Poverty Incidence (W)
 
Irrigated Rice Per Family Rural Irrigated
 
Farming (P/ha.)i/ (in P) Population 3/ Rice Farms 1/ 

P /ha. Net - -
Cash Income 2/
 

I. Ilocos 3300 8265 7464 37.6 42.3 
II.Cagayan 3242 8316 7464 44.9 46.9 
IV.Southern 

Tagalog 2724 7911 8448 47.0 33.5 
V. Bicol 990 5863 7260 56.4 45.7 

VI. Western 
Visayas 2317 6924 7656 49.4 49.8 

VIII, Eastern 
Visayas 2260 7016 7200 56.0 32.5 

IX.Southern 
Mindanao 4172 9325 8124 41.2 30.5 

XII. Central 
Mindanao 5040 10001 7332 28.4 22.3 

ALL REGIONS 2479 7523 7716 47.5 40.1
 

1/
 
Based on a survey of 32 national irrigation systems.
 

2/ 
Net cash income = gross receipts less production costs (cash)
 
for the entire household for one year.
 

3/
 
The estimated rural poverty line per family is V 4,529.00
 

Source: 	 National Irrigation Administration (1985) for columns (1), (2),
 
and (5); World Bank (1985) for columns (3)and (4)as cited
 
in Quisumbing and Cruz (1986).
 

In fact, according to a 1985 NEDA survey, about 21 percent of the
 
poorest (or bottom 30 percent) of families have irrigated farmlands (NEDA 1985).
 
Of the rice and corn farmers within this bottom group, those with irrigated
 
lands comprise an even greater 32 percent. In terms of capacity to pay, about
 
92 percent of these low-income families consider their incomes to be inadequate
 
even for basic necessities such as food expenditures (NEDA 1985).
 

http:4,529.00
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These figures indicate that policy-makers should not automatically pre
sume that farmer beneficiaries of irrigation projects can afford to pay higher 
water fees. Eve'- in cases where there are clear additional benefits that these 
farmers receive from the project, for some of these farmers benefits may not be 
enough to bring them above the subsistence threshold level where new incomes
 
will not just be consumed by priority requirements for food and other necessi
ties.
 

As a practical matter then, the government cannot expect that irrigation 
fees will be paid if farmers get benefits from the system and if these benefits 
are at least equal to the fees. As long as the farm households are below 
required subsistence levels, any new income from improved farm productivity will 
be allocated first toward meeting basic food and other necessities. This means 
that capacity to pay considerations should take priority over the presence of
 
benefits as the basis for irrigation fees.
 

In addition, even if we presume that basic subsistence needs have been
 
attained, the level of irrigation fees should not necessarily attempt to cap
ture all farmer benefits. The presence of substantial positive externalities or 
benefits that accrue to society in general argues for charges that can actually 
be significantly less than the construction cost recovery level. Other benefi
ciary groups can share in the cost. Also, from the income distribution view
point, the low variation in poverty incidence among rural occupations and sub
sectors reflects the complex nature of the Philippine agricultural situation. 
The predominance of small sized landholdings and the pervasiveness of tenancy 
will be important considerations if income distribution were to be achieved in 
the policy for water charges. 

Although no direct quantification is available from Philippine data to 
establish the proportion of cost that should be charged to non-farmer beneficia
ries of irrigation development, estimates of economic rates of return that are
 
substantially larger than costs of loans (Hayami and Kikuchi, 1978) and findings
 
from the Muda project in Malaysia (Bell and Hazell,1985) suggest that the
 
current attempts in the Philippines for full cost charges from farmer-irrigators
 
only represent an inequitable policy. This is especially so if we consider that
 
the excessive charges on farmers mean that the much better-off marketing and 
urban consumer sectors are being subsidized.
 

To summarize, a practical and equitable financing approach cannot place
 
the full burden for irrigation development on farmer-irrigators. The charges
 
that should be levied on farmers should depend on capacity to pay since, from a 
pragmatic perspective, fees that cut into the farm households subsistence 
requirements cannot be collected. From an equity standpoint, even if there is 
farmer capacity to pay, the full benefits that accrue to him should not be 
completely taxed away through charges but should only cover short-run operating 
costs. By charging for the operating costs, farmers retain responsibility for 
sustaining the system. If this scheme is followed it should not be unreasonable 
to expect that the charges that NIA will have to levy on farmers will be quite 
smal I. 
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NOTES 

1. New approaches to fee collection involving irrigation associations and
 
changes in agency procedures are discussed extensively in Coward and Uphoff
 
(1985).
 

2. The NIA was able to restore 73,260 hectares (or about 173%) of their 42,360
 
hectare goal for rehabilitation of national systems in 1981. Likewise, rehabi
litation projects in communal systems reached 16,000 hectares or 133 percent of 
their 12,000 hectare goal for 1981. In 1982, the NIA was able to generate,
 
through national systems projects, 72,426 hectares of new area or 67 percent of
 
its target, but it restored or improved 53,918 hectares, which is 174 percent of
 
its target for rehabilitation projects. Communal systems generated 26,634 
hectares of existing systems. While they were able to meet 85 percent of their 
targets for generated areas under communals, they accomplished 90 percent of 
their target for rehabilitation. This indicates a clear pattern of giving 
priority to rehabilitation projects in the allocation of resources. 

3. In 1982, there was a significantly large 12 percent increase in the NIA 
budget, the increase in funds comprising project allocations for the completion 
of the massive Magat Multipurpose Project. The next year, the percentage in
crease in NIA's operating capital declined, signalling the start of the govern
ment's retrenchment policy. 

4. The peso-US dollar exchange rate is currently about P20 to US $1.00.
 

5. The NIA is authorized "to charge and collect fron beneficiaries of the water 
from all irrigation systems constructed by or under its administration, such 
fees or administration charges as may be necessary to cover the cost of ope
ration, maintenance, and insurance and to recover the cost of construction 
within a reasonable period of time to the extent consistent with government 
policy ..." (Republic Act No. 3601). 

6. The water permit that is issued is for a specific duty of water and for rice
 
irrigation the measurement is for one liter per second per hectare. Sandy soils 
are charged a higher fee. 

7. The financially marginal systems are systems which would still incur defi
cits even at 100 percent collection rates. The priority systems for conversion 
are those with service areas of 1,000 hectares or less. Beginning in 1983, NIA 
plans to convert an average of 6 to 7 national systems each year into communal 
systems.
 

8. This scheme, however, has not been particularly attractive to farmers be
cause pump systems have generally suffered deficits and cost of operating the 
pumps have been rising steadily.
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1. INTRODUCTION 

China has a very long irrigation history. For example, the famous
 
Dujiangyan irrigation works has been operating oontinuosly for more than 22.3 
oenturies sinoe its oonstruotion and is still effioiently irrigating its 
587,000 ha of land. China's irrigated area is very large too. Cffioial 
statistios show that there are 44.45 million ha., or 45% of the total oultivated
 
land is under irrigation. 

According to the irrigation water used, the total irrigated area oan be 
divided into 5 different groups: area irrigated with the water oomes from
reservoirs; diverted from rivers; pumped from surfaoe water; pumped from 
underground and misoellaneous. Their relative peroentages are 30%, 27%, 19%,
180, and 6% respeotively. The main irrigated orops 
are rioe, wheat, maize and
 
ootton.
 

Rioe is the dominant orop in South China where olimate is warm and humid. 
Wheat, maize and ootton are the main orops in North China where the olimate is 
semi-arid to semi-humid, and water resouroes are not very rioh. 

Irrigation in North China under usual conditions oan inorease the crop
yield by quite high percentages, and may double the yields in dry years, while 
in wet years it may not have any benefits. ln North-east China where the winter
is quite cold and the summer is rather warm, the profit of growing paddy rice i8
 
substantially higher than growing 
 other crops, so rice becomes the dominant
irrigated crop, although it is not the main crop there. The North-west part of 
China is quLte arid, some parts are so arid that practically no cropping is 
possible without irrigation. There, the water for irrigation chiefly comes from 
.melting snow and glaciers on the high mountains where the annual precipitation 
_s much higher than that in the arid plains. However, this kind of water
 
resource is limited.
 

2. PiESENT FINANCING AND COST RECOVERY PRACTICES 

Chinese irrigation facilities, aside from very small ponds, dikes and 
simple wells possessed by individuals, all belong to the public. All the big and 
medium types of irrigator, works are national properties, and are managed by
government water conservan-, organizations. The small ones are generally owned 
by local collective organiza t ions of farmers. In the construction of a national
project, as a rule for last 3 decades, the government water conservancy unit 
constructs the main canals and structures with the farmers' contribution of most
of the labor needed; farmers construct the tertiary canals and on-farm works 
with building materials (steel, cement and wood, etc.) provided by the 
government. 
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Due to the fact that within the last 3 decades the farmers received only 
some limited allowance for their labors, it has been estimated that, if one 
considers the difference between the normal wage the farmers could earn and the 
allowance they really got as their investment, then the farmers' share of the 
investment !s about equal to the share of the government in most cases. The 
small irrigation projects have to be approved by the government water 
conservancy organization first, then, the owner can, gener-aliy, get some loans 
somewhere to construct the project, and sometimes the water conservancy 
organization may provide the owner with building materials as subsidies. 

It should be noted that many water conservancy projects have 
multipurposes. In addition to the irrigation fuction, they may have other
 
functions like flood control, hydro-electric power generation, fisheries, etc. 
In such cases, the irrigation water charge is not 
the sole source of conservancy

incomes. They can collect water charge from other water 
uses too.
 

2.1 Examples of Charging Mechanisms
 

After completion of construction of an irrigation project, farmers will 
begin to irrigate their land, and the management office of that project will 
start to collect water charges from the beneficiaries. That has been common in 
China for a very long time. The forms and rates of water charges vary with
different projects under different conditions. The irrigation water charge per
ha in rice dominant Dujiangyan system, for example, was 57.5-60-75 kilograms of
husked rice plus 1/2 day of labor for annual repairs through the 1940's to the 
begining of the 1980's.
 

The cotton dominant irrigation area, Jin-wei canal of Shaanxi province, 
used to charge farmers 3.75-7.5-18.75 kilograms of lint per ha during the 1930's
 
and 1940's. In 1956, it was changed to 10.5 yuan per ha of irrigation land as a 
basic charge which should be paid whether it is actually irrigated or not, plus
7.5 yuan per ha for each actual irrigation. That means, if a hactare of cotton 
land is irrigated twice in that year as the normal practice, the water charge
will be 10.5+2(7.5)=25.7 yuan. ln general, these water charges equaled to
 
approximately 1%-3% of 
 the value of local normal yield or gross income of that 
crop at the time when the water charge rate was fixed.
 

It is obvious that these irrigation water charges do not cover the 
investment recovery. It takes care of only the 0 & M expenditures under normal 
conditionj, and, at most, adds 
some money to be used for overhaul. Although the
 
Dujiangyan system, the 
Jin-wei canal and some other irrigation works have
 
supported normal operation with such irrigation water charges, there are quite a 
number of irrigation works in poor finac~al state, duc: to the fact that the 
rate of water charges is to low and/or it is not fully collected. The result is 
that the facilities have not been well maintained and operated. Some of them 
were so poor that they had to ask the government to give them more subsidies. 

2.2 Changes in Charging Philosophies
 

In 1979, China started her great economic reforms. In 1981, the reforms of 
water charges, including the irrigation water charge began. At the beg!ning of
that year, the former Ministry of Water Conservancy (now M. of W.C. and Hydro
electric Power) conducted a nation-wide investigation on water charges. Since 
the end of 1981 till the summer of 1985, MWCHP has held many special conferences 
to discuss and study the water charge problems. And finally in July, 1985, the 

http:3.75-7.5-18.75
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State Council issued the document "The Principles of Determination, Calculation, 
Collection and Use of Water Charge of Water Conservancy Works". That marked the 
begining of a new period in the course of water charge reforms.
 

A fundamental question in irrigation water charge reforms is the question
 
of traditional concept. For thousands of years, the chinese people considered 
the water conservancy works as works of public welfare; they did not have any 
idea of recovering the investment. But now, the construction of irrigation 
project has been considered just as economic enterprises like factories or
 
mines. It has to be scientifically appraised that it is economical, feasibile,
 
and its investment can be recovered within a resonable period. It is a
 
principle that all the economical enterprises should be able to recover their
 
investment, only then the extent of economic construction can be larger and
 
larger, and the people can get more and more real benefit.
 

If an enterprise cannot get back its investment within a reasonable time 
frome. how can we develop the next enterprise? If the water conservancy projects
 
cannot recover their investment, how can they construct their further projects?
 
For these reasons, the system of collecting water charges issued by the State 
Council says, all the water supplied by water conservancy organization should be 
paid. It says also that the rate of water charge should be determined on the 
basis of cost calculated. Since farmers contributed their labor without
 
receiving any pay in constructing the water conservancy projects within the last
 
3 decades, the rate of irrigation water charge should be Iower than those of 
other uses--deduct the part of farmers' labor investment in calculating the cost 
of irrigationg water and determing the rate of its charge, while all the 
investments should be included in calculating the cost of water for other water 
uses. 

2.3 Setting New Fees
 

The reform of water charge will also promote the economical utilization of
 
water resources. As the growth of national popuIation and economic construction
 
has been going forward, the shortage of water resources, especially in Northen 
China, becomes seriousIy conspicuous. The old system of low water ch rge and 
the method of fixing the rate of waier charge only on irrigated area leads to 
wasting water and increasing the seriousness of water resource shortage. So the 
State Council document declares: 

1. in general, the water charge should be calculated based on a 
progressive rate of water charge for the amount of water used. 

2. For agriculture use, it is better to take the combined system to count 
the water charge---part of it is counted based on the area of irrigation land; 
that is called basic charge. The other part of the water charge is counted on 
the amount of water used. Furthermore, it is recommended to use different water
 
prices to calculate the second part of the water charge in different seasons. 
For example, the Jinwei Canal has used another system of collecting irrigation 
water charges since 1980: basic charge = 6 yuan per ha, plus varying fees for 
the amount of water used in different seasons: 9 cent/M5 for water, 10.5 
cent/M3 for spring and 12 cnet/M3 for summer. The document also allows the use 
of a progressive rate of water charge for water used exceeding a difinite water 
rate at places short in water resource. 
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2.4 Remaining Problems With Fees
 

There are 19 provinces, cities and autonomous regions that have enacted
 
new systems of collecting water charges since 1982 (see Table 1). The situation
 
is better than before, but there are still many problems to be solved.
 

Shanxi, a province in North China, for example had, in 1981 a total amount 
of water supplied by the provincial water conservancy organizations of 5,400 
million M3, of Which, 5,ocD million M3 or 93% was for irrigation. The prices of 
water supplied for different uses were: C. -0.5 cent/M3 for irrigation, 2.0- .0 
cent/M3 for industrial arid domistic uses of cities and towns. Meanwhile, the 
costs of water for these water supplying facilities were 3.4-4.1 cent/M3, 
according to the calculations made. It is obvious then, there were 1.0-2.0 cents 
deficit for every 13 of water supplied for industrial or domestic uses, and 3.0
3.7 cents short per M3 of water supplied for irrigation use. The differences 
between the water cost and the water price, which was paid by the government 
water corservarcy organization, were gone to become subsidies to the water using
farmers, factories and urban dwellers. Then in 1982, they changed the prices of 
ater to: 6-10 cent/Mr for industrial rnd domestic use, 0.8-1.5 cent/M3 for 
gravitational irrigation, 2-8 rent/M for puiaped water irrigation with a lift of 
50-300 M. The total income of water charges collected according to this new 
system is 2.5 folds -ompared with the old system. Yet the 0.8 cent/M3 irrigation
 
water charge is only enough to support 0 & M that year, and 1.5 cent/N3 still 
couldn't cover investment recovery, although it might help to pay for repairs or
 
overhauls. The price of water 0.8-1.5 cent/M3 equals approximately to 37.65
70.65 yuan/ha, or about 2.0-4.0% of gross value of crops produced per ha 
irrigated under normal conditions. This is about in the suitable range of 
irrigation charge.
 

This example shows clearly that although the water conservancy organization 
of Shanxi Province has raised their income from water charges to 2.5 fold as by
executing the new system of collecting water charge, yet they are still unable 
to start recove-ing the investment. That is only an example. We can find by 
comparing Table I and Table 2 that there are many 
 cases that the new prices 
for irrigation water are still lower than the theoretical water charges
which include full costs of supplying water. in some cases, the differences 
between hese two figu-es are quite large, indeed. 

It is clear, then, we are still on the way to water charge reform. There is
 
still a long way to go.
 

3. CONCLUSION
 

First of all, we have to give more explanations in the ideological 
field, It is very difficult to change a traditional idea that has lasted 
thousInd,; of years. The cadTr ( of Chinasince 1949 havenew devoted their 
effort fo bring benefit to people, and many of the rural people are still poor 
and backward and needs htelp, furthermore, most of the irrigation works were 
built by large amount of farmers' labor without giving the fanners any pay. All 
these make the situation more complicated and more difficult to convince both 
the caders and tarrmers. 

Secondly, try to lower the water cost. The more the cost is reduced the 
easier the recovery of Ihe investment. There are many things we can do. First, 
it is feasible to reduce the number of staff members working in management 
offices and cut down the a ministative expenditures in many cases. We can take 
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all possible steps to reduce the loss of water in conveyance and application 
(to increase the water efficency); this is the most practical and important 
task for most of the irrigation areas. It is now proposed and encouraged in 
China that all the water conservancy organizations develop their diversified 
businesses to earn some money in order to increase the total income sufficient 
for 0 & M expenditures and investment recovery. There are still other 
choices and possibilities.
 

Thirdly, in extenuating circumstances, it is possible that the cost of 
water of a particular irrigation works will be too high to be charged fully
 
on water users, if we deve!op irrigation there. In fact, we have such
 
irrigation schemes. Some of them are gravitational irrigation areas in
 
mountain areas. This kind of irrigation works has not only very high investment 
per unit of irrigated land, but also O&M expenditures are quite high because 
they have to build a lot of complicated structures to keep the 
gravitational water running. There are some areas irrigated with water 
pumped up hundreds of feet. In such cases, the power expenditure can be high 
enough to cost several tenths of the gross value of crops produced on that 
field, although the price of electricity for agricultural use is far lower than 
those for other uses. And there are some other cases. These and other
 
reasons raise irrigation costs. This leads to the question, "are these
 
irrigation projects really worth construction and maintainence?" Generally,
 
this question should be answered independently by the economical benefit of
 
these projects, but in some special cases this question should be answered by 
the overall benefits of these projects. If it is decided that these projects are
 
to be constructed in high cost situations, it may be necesary to have some
 
subsidies. It probably will be better that these subsidies take the "open" form
 
than that of a low water charge.
 

Besides the questions mentioned above, there still remains another question
 
to be solved properly---to ask water users to pay "resource fee" for water used 
in places short in water resources. In China, only the users who divert or pump 
water from reservoirs or "reservoir---regulating" rivers have to pay such a fee. 
Many people agree that persons who pump water from underground in these regions 
not rich in water resources should pay such a fee too, but there has been no 
action taken yet. It is growing clear that if water users were asked to pay 
resource fees for the water they use, they would definitely improve their water 
use techniques in order to increase the water use efficiency; consequently the 
overall water supply condition will be improved. 



Province or City 


Guangdong 

Guangxi 


Yunnan 

Guizhou 


Hunan 

Jiangxi 
Fujian 

Zhejiang 


Jiangsu 

Anhui 

Hubei 

Sichuan 

Shandong 

Henan 

Shaanxi 

Shanxi 


Hebei 

Tianjin 

Beijing 

Liaoning 

Jilin 

Heilongjian 

Inner Mongolia 

Ningxia 

Gansu 


Qinghai 

Xinjiang 

*pumped water
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TABLE 2. COST OF WATER CALCULATED 
FOR 	SOME WATER SUPPLY SOURCES
 

Name of Water Supplying Works 
and 	Water Price
 

cent/M
 

Longjing 0.447, Gongping 0.815
 
Qiaoxing 0.01, Jiangkou 0.470
 

Dajian 2.005.
 

Feijinghai 0.595, Songhuaba 2.11
 
Maomaodon 2.835, Guijiahu 1.867
 

Gongnongpin 8.594* 

Baima 1.1, Red Flag 4.202
 
Bingyuan 0.498 
Xixi 1.34, Dongchuan 1.422, Jinjiang 3.642*
 
Hongqiao 6.131, Hengjin 0.285
 

Qiantangjiang 6.322*
 
Zaoguazha 0.338, Shahe 0.69
 
Guniubei 1.57, Huanglishu 2.708, Zuozhen 2.16*
 
Majiahe 3.78i, Shitasi 1.372.
 
Quanmin 3.47, Yuejin 1.151
 
Jindou 1.776, Longmenkou 1.833
 
Yinhuang 0.547, Zhifang 7.476
 
Jinwei 1.533. Dongfanghong 3.587*
 
4 areas 2.116, 10 areas 4.956
 

9 stations 6.369*
 
Huangpizhuang 0.679, Wushi 1.21
 
Yuqiao 0.4!7, Beidaguan 3 .745, Dangu 2.859*
 
Guanting Miyun 1.985
 
Dalingtun 1.21, Nanhexan 2.255*
 
Longtou 3.148, 9th Station O.967'
 
Yinren 1.56, Yuelai 2.515*
 
Yinjinhe 1.308, Dunkou 1.945*
 
Sanying 6.819, Tongxin 9.I0*
 
Suleihe 0.89, Yuanyangchi 0.86
 

Jintaichuan 7.5*
 
Beichuan 1.055
 
Baichengzi 1.012 
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IRRIGATION WATER CHARGES IN NIGERIA
 

J. A. Akinola
 
Assistant Chief Water " gineer
 

Federal Department of Water Resources
 

S1. BACKGROUND
 

Nigeria with a population of about 100 million is blessed with a vast land 

mass of about 98.3 million ha, of which 72.4 percent (1.2 million ha) are 

cultivable (see map). The enormous land mass is subject to vagaries of climate 
which mark out the country into three district rainfall and forest zones: the 
evergreen deciduous forest in the South, the Middle Savannah zone and the 

Sudano-Sahelian grass land in the extreme Northern part cf the Country. 

Rainfall varies from 3,000mm in the coastal areas to about 1500mm in the middle 
zone and around Jos and Mambilla Plateaux decreasing to as low as 500mm in the 
extreme North. Evaporation on the other hand, increases as one moves northwards 

due to longer hours of sunshine and higher mean air temperatures. 

As would be expected from the low rainfall figures in some areas, severe 

and prolonged droughts often occur, most especially whenever the annual rainfall 
deviation is up to 20 percent with at least 5 consecutive rainless days during
 

the wet season Droughts sometime ravage the whole country and is in actual 
fact known to conform with the 30/10 yearly Sahelian drought cycle. During such 

occurrences a nationwide crop failure is experienced as a result of lack of 
sufficient water for plant growth and nourishment, culminating in a country-wide
 
food shortage. 

Therefore, in an attempt to obviate the devastating effects of drought, a 

policy on crop irrigation has been evolved. This is a common practice in the 
semi-arid areas of the North where dry season is comparatively prolonged (i e. 

September to May). The dry season is of shorter duration in the South and 

Middle zone (i.e. October to March) where supplemental irrigation is often
 

practiced and encouraged by the Government.
 

in order to support government policy on self-sufficiency in food 
production, effort is increasingly geared towards putting more land under 

cultivation through irrigation practices. Predominant among crops put under 

irrigation are sorghum, millet, maize, wheat, rice, cowpea, groundnuts, 
vegetables, etc. With the emphasis the government now places on local sourcing 
of raw materials for Industry, other agricultural crops e.g. cotton, citrus, 
rubber, plantain, etc., are also put under irrigation. 

Shadouf irrigation had been the traditional method in practice along the 
banks of perennial rivers mostly for vegetable production. This is fotuld to be 
labour intensive land not much and could be put under irrigation with this old 
traditional method. The government, in a bid to improve the irrigation 

management practices of faners, recently introduced modern concepts of surface 
and sprinkler irrigation systems. Which method is used depends on the 
topography and other factors of the project command area. 
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The aggregate total of the areas under Shadouf (small-scale) irrigation is 
estimated to be about 805,000 ha in 1978, while the corresponding figure for the
 
formal or large scale irrigation projects was only about 14,000 ha on the same 
date. In spite of substantial investments of capital and planning attention 
made by the government, this figure has only now attained a 50,000 ha level. 
Further investment of capital and attention continues to be devoted to formal 
irrigation and under the just completed 4th National Development Plan, it was 
the intention of the Federal Government to put about 1 million ha of land under 
irrigation. Although this is far from being realized, it shows the importance
 

which the government places on irrigation development.
 

A number of agricultural action programmes coded variously as "Operation 
Feed the Nation," Green Revolution," "National Accelerated Food Production 
Programme," etc., have been successively pushed by the government in order to 
sensitize the people about the need for agricultural production. A massive 
response is noticed in other areas of agriculture, but not in crop irrigation.
 

Not even big-time farmers (individuals and companies) ventured into this area
 
because of the required vast capital outlay and the long gestation period of
 
irrigation projects. The long and short of this is that investment in modern , 
organized irrigation in Nigeria is still the exclusive prerogative of the 
Federal and State governments. The situation may change in due course with 
greater awareness for markets for raw materials being demonstrated by industrial 
firms. 

2. FINANCING IRRIGATION INVESTMENTS IN PUBLIC IRRIGATION SCHEMES
 

The introduction of formal irrigation in Nigeria is a very recent 
innovation with no track record of seasoned experience. The government has 
therefore not formulated any policy on financing of irrigation investments 
either for public or private irrigation schemes. Whatever large scale 
irrigation projects exist now is wholly financed by the Government. Financing 
ranges from the construction of headworks, pump-house, irrigation canals, etc., 
to their operation and maintenance. The Government makes available, annually, 
financial allocations to executing agencies such as River Basin Authorities at 
the Federal level and the Ministries of Agriculture at the State level. The 
bulk of this finance is derived from our earnings from crude oil which accounts 
for more than 90 percent of our total revenue. Local taxes are therfore not
 
specifically imposed on direct beneficiaries of irrigation projects, other than
 
a nominal fee charged on farmers within the irrigation project commnad areas.
 

In view of the fact that the Government has no policy on financing of 
irrigation projects, there is also no clear cut policy on recovery of investment
 
cost. Irrigation projects are rather treated like a social welfare scheme
 
similar to education and health, instead of being treated purely on economic 
viability. The River Basin Authorities are empowered under an enabling degree 
to (in consultation with the Government) ,charge a fee for services provided, 
including those of irrigation water projects. Each River Basin Authority 
therefore decides on the appropriate irrigation water rate. Generally 
speaking, all the River Basin Authorities charge between N15 - NlO0 per hectare 
of irrigated land ($1 = N$1). There is no clearly defined criteria in arriving 
at these rates, and the fees charged are not in any way related to the cost of 
providing irrigation water. In actual fact if all the cost of investments were 
to be recovered in a large scale irrigation project, a sum ranging between N8OO 
and N2,000, would be charged per hectare of irrigated land. Compared with 
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this economic cost, the fee (i.e. N15 - NIOO/ha) charged to farmers is very 
insignificant.
 

This nominal fee is collected through deduction at source from proceeds 
realized from the sale of crop production of individual farmers. The River 

Basin Authorities assist the farmers in harvesting, processing and marketing the
 

produce. The charge on inputs (e.g. fertilizers, pesticides, irrigation water,
 
etc.) supplied to the farmers are also deducted from the proceeds.
 

This is a very effective method in that it assists the government agencies
 
in recovering all the fees chargeable to farmers, if the proceeds from the
 
farmer's farm outstrips the fees. It oidy follows that if the sales value of 
crops is less than the fee charged to a farmer, that the government agency bears
 

part of the losses. On the other hand, this result may be somewhat justified,
 
inasmuch as the purchase prices of the River Basin Authorities are usually less
 
than ruling market prices. The revenue losses sustained by farmers make them
 

feel reluctant to sell their produce to the River Basin Authorities.
 

3. PAYMENT FOR WATER ABSTRACTION
 

It could be said here that water resources planning management and 

development in Nigeria is still in its formative stages. Effort is being geared
 
towards its maturation within a very short term. Part of this effort is 
formulation of water legislation to give legal backing to all our water 
resources planning, management and development activities. The draft water law 

has already been sent to the Ministry of Justice for approval and final 
enactment. 

At present no permission or license need be sought, and no charge is 
imposed on surface or ground/water exploitation and abstraction. When the water 
law comes into force, however, it is expected that water uses would be 

streamlined to be in proportion to users' requirements. 

The enabling law exempts some water users from paying charges, this 
includes fishing, livestock, navigation and domestic purposes. The Minister of
 

Federal Ministry of Agriculture. Water Resources and Rural Development, acting
 
on behalf of the Federal Government is however empowered to authorize agencies 
to impose charges on services' including contributions to the cost of works 
associated with the provision of such services and paid for with public funds. 
Irrigation water comes unde:r this category. The finer details like the modeling 
of the charge and the duration would be rorked out whenever the water law is 
formally passed. The laws will further strengthen the River Basin Authorities 

and the States' Ministry of' Agriculture (who are executing agencies of 
irrigation schemes) in imposing water assessments.
 

4. POLICIES RELATING TO FINANCING OF PRIVATE IRRIGATION SCHEMES 

The decline in oil revenues has resulted in a dwindling foreign exchange 
reserve. The regular flow of raw materials for our manufacturing industries has 
thus been impeded. The situation now warrants industrialists to look inwards 
for the local supplies of their raw materials, most of which are agro-based. 

This has led to the recent development of large scale farms by subsidiaries some 
multi-national companies, such as Nigerian Breweries Ltd, Leventis Group, etc. 
This spate off farm developments is expected to pay off and will soon reverse 
the trend of our being net importers of food materials. 
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Almost all these companies and cooperative societies still depend on 
rainfed agriculture; irrigation infrastructures are just being developed for 
them. The Federal Government has no financial policies to specifically 
stimulate irrigation investments by private individuals 
or groups. There are,

however, some established financial policies for agriculture as a whole in which
 
irrigation forms a component. Some of the policies which could encourage the 
growth of private irrigation schemes through improved access to credit
 
facilities include:
 

(i) Establishment of Agricultural Credit Guarantee Scheme, under which 
all commercial banks are required by law to dedicate 5 percent of their loan 
portfolio to agriculture.
 

(ii) Commercial banks are to operate a low interest rate (9 percent,

which is 4 percent less than than the commercial rate) on all agricultural
 
loans.
 

(iii) The Nigerian Agricultural and Credit Bank (NACB) has also 
been
 
established exclusively for the 
promotion of agriculture and provides short,

medium and long term credit to individual farmers, cooperative organizations, 
limited liability companies and government agencies. Under their small-holder 
scheme, NACB can lend N5.000 to small-holders without collateral. A local
 
guarantor of adequate standing is, however, required.
 

Under the recently introduced general economic policy framework. Emphasis

is shifted from further development of oil industry to agriculture and the
 
latter is further being stimulated through:
 

(i) A 30 percent levy imposed on all imports except agricultural
 
equipment and materials.
 

(ii) Proceeds from the 30 percent levy on imports are to be used to 
strengthen non-oil exports especially agricultural exports.
 

(iii) Simplification of import licensing. 

(iv) Introduction of export credit guarantees. 

(v) The reduction of petroleum subsidy by 80 percent and savings realized 
used to establish "Directorate of Foods, Roads and Rural Infrastructure" in th 
President's Office.
 

All these measures and more are aimed at 
stimulating agricultural

production, generate employment, etc., and these in turn directly or indirectly 
stimulate the establishment and financing of irrigation schemes.
 

Private irrigation schemes, apart from the traditional Shadouf method are 
literally non-existent. Public irrigation schemes are also very new. There is

therefore no basis for comparison between the two. The establishment of large
government irrigation schemes has generated public 
criticism for its lack of
 
adequate planning, slow progress and waste. The projects are rather ambitious 
and money sunk in each scheme is rather phenomenal in order to derive full
 
advantage of the economies of scale. 
 The efficiency in managerial skill, staff

experience, etc., make this goal unattainable in many project areas. Proceeds
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from water charges imposed are insignificant compared with the costs of
 

investment, operation, and maintenance of irrigation schemes.
 

5. OPERATION AND MAINTENANCE IN PUBLIC IRRIGATION SCHEMES
 

There is no policy now for the operation and maintenance of public 
irr'-ation schemes. One is however being formulated which will take particular 

note of the poor economic base of our smallholders who produce about 97percent 
of our food output.' The plan still being formulated is for the Government to 
bear the cost of headworks and irrigation infrastructures, wh-*.le operation and
 

maintenance costs are to be borne by the farmer-beneficiaries.
 

The nominal charges of N15 - NlO0 by the River Basin Authorities in no way
 
represents the full cost of operation and maintenance of existing irrigation
 

schemes. The River Basin Authorities and the Irrigation Divisions of the
 
States' Ministry of Agriculture are not given a cost recovery mandate. 

Some rates are fixed at N15/ha whereas project operations and maintenance
 
cost is about N200/ha. The implication is that the full operations and
 

maintenance cost are being borne by the Federal and State governments through 
annual budget allocations. There are uncertainties attendant to this annual
 

allocation, as a slump in the revenue base of the government also affects the 
actual appropriation to the Agencies. Budgets are therefore subject to cuts
 
depending on the financial situation of the Government.
 

As stated earlier cost recovery policy has not been ernbarked upon, but 
full recovery of operation and maintenance costs is likely to be favoured in 
view of the financial predicament of the governments of the Federation. It has 
however not been easy to compute the full operation and maintenance costs due 
mainly to our lack of experience on management of irrigation schemes. 

Experience of seasoned experts from other countries put this cost between 
2 - 4 percent of investment cost. This will include energy, normal repair, 
replacement of equipment, and vehicles. It has been estimated that operation 
and maintenance costs in Nigeria would be between N200 - N600/ha depending on 
the irrigation methods used. Costs that are not directly related to the
 
specific irrigation projects are however not included. Such expenses as for 
extension services, overall financial and administrative functions, salaries for 
staff associated with other projects are excluded.
 

The operation and maintenance cost of pumped irrigation schemes is about
 
N500 - N600/ha for large irrigation projects. This takes account of fuel and 
maintenance for operation of diesel pumps. The gravity distribution system is 
less costly and is generally between N200 - N250/ha, when cost of agriculture 

extension workers associated with the project are added. 

6. FARMERS' ABILITY TO PAY FOR WATER CHARGES
 

The impact of irrigation is felt through the realization of increased crop 
production. Most farmers could boast of crop productions (e.g. rice) of about 
3.5 tons/ha. For double cropping, which characterizes most irrigation schemes,
 
about 7 ton/ha per annum is realizable. With the current domestic market price
 
of rice, a handsome income of more than N7,0OO.O0 is possible. Even allowing 
for labour opportunity cost and overheads, a farmer of this status with income 
of N7,OOO/ha/annum, would not find the recovery of the cost of operations and 

http:N7,0OO.O0
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maintenance would not constitute a problem: it can only reduce the profit margin
 
by a negligible fraction.
 

It is therefore very easy for farmers to refund to the project costs of 
operating and maintaining the structures. Available statistical data, from some
 
government farms bear this out. The hectarages cropped, outputs, as well as 
estimated revenue from the River Basin Authorities are computed as in the 
attached table. using government guaranteed minimum prices.
 

In order to stimulate people's interest in the development of Agriculture.
the government has extended protection on the sector through: 

(i) Minimum guaranteed prices. 

(ii) Marketing board purchases. 

(iii) Import quotas and tariffs.
 

(v) Import subsidies.
 

All matters relating to crop pricing are determined by a Technical 
Committee on Producer Prices (TCPP). Their decisions are subject to the 
approval of price Fixing Authority in the person of the Head of State. 

Subsidies are given for pesticides, herbicides, fertilizers and other farm
 
chemicals. Agricultural credit is also given at subsidized interest rates under
 
the Agriculture Credit Guarantee Scheme Loan Fund established in 1977. These
 
subsidy measures are aimed at further reawakening the interest of the public in
 
boosting food production, generating employment in the rural areas, stem the 
tide of rural-urban migration, and also improve the income base of the
 
rural dwellers.
 

Apart from the flat rate income tax on individuals' no tax is charged on 
farm produce and no charge is imposed on the utilization of the land. In actual
 
fact, the government keeps the land in-trust f r the people and are "leased" to 
farmers on payment of token charges. When the subsidies, tax reliefs, and token 
charges on land and water are put together, the fees paid are quite
 
insignificant compared with the revenue generated from crop production.
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Annex: Production, Output and Revenue Figures of Irrigated Crops in Nigeria
 

River Basin Crops Area Output Yield Gross 
Authority Planted Tonnes Tonnes/ Revenue 

(ha) (ha) 

Gongola- Wheat 3,845.49 11,535 3.0 5,767.500 
1. Jamaare Tomatoes. 1,634 57, 90 36 7,434,700 

2. Sokoto-Rima Maize 6,115.91 2,230 2 2,446,000 
Cow pea 859 668 0.78 490,980 
Sweet Pot. 2,843.10 36.950 13 7,990,000 
Rice 127.49 381 3 190,500 
Groundnut 55.20 110 2 49,500 
Wheat 211.71 414 1.9 207,000 

3. Upper Cotton 1,779 2,849.49 160 1,993,24 
Benue 

4. Upper C- Rice 108 270 2.5- 94,500 
Cshum Maize 3.8 

5. Anambra Rice 2,417 7251 3 3,625,500 
Maize 21 42 2 4,830 
Casava 22 220 10 2,200 

6. Imo Rice 90 270 3 135,000 
Maize 100 200 2 23,000 
Cassava 50 500 10 50,000 
Veg t bles 10 360 36 22,000 

7. Niger Rice 143 429 3 214,500 
DeltA Plantain 

Palm Oil 9,500 

8. Maize 240 480 2 55,200 
Benin Rice 75 225 3 11 2,500 

9. Lower Maize 93 186 2 21,390 
O-Oshun Rice 52 156 3 78,000 

10. Lower Maize 500 1,000 2 115,000 
Niger Yam & 

Cassava 250 2.500 10 250,000 
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IRRIGATION WATER CHARGES 
IN THE OASES OF SOUTH TUNISIk 

Mr. Habib Essid
 
'Directeur G~n~ral'
 

'Office de mise en valeur des P~rim~tres Irrigu~s'
 

1. GENERAL
 

The area covered by the oases in southern Tunisia is
 
estimated at about 20 000 hectares. No food plants can be grown
 
in this area without irrigation. The main crop is the date palm,
 
however, t-any other varieties of trees and vegetable are also
 
grown.
 

Most of these oases were planted many years ago around
 
natural springs. The farmers have organized themselves into water
 
associations in order to operate and maijtain the irrigation and
 
drainage networks. Maintenance of the system is usually done at
 
the end of each season (December/January) and the farmer himself
 
participates or hires a worker to do the work with the team which
 
is in charge of the maintenance. The number of workers or the
 
number of days of work are determined according to the water
 
rights of each farmer. The farmers also have to contribute to
 
the operation of the irrigation network in another way. This is
 
through the payment to the water master who is in charge of
 
controlling the water rotation. He is usually paid by having the
 
fruit of a certain number of date palms, depending on the water
 
rights of the farmers.
 

However, the piezometric level of the water table as been
 
going down for the last 
25 years and the flow of the natural
 
springs has decreased drastically to the point where most of
 
these traditional oases were threatened. In view of this
 
situation, the Government decided to undertake an overall study
 
of the area in what is called the Master Water Plan of the South.
 
Two important development programmes were defined within this
 
plan according to the water resources the area. The
of first
 
programme deals with the rehabilitation of the traditional oases
 
and the second concerns the establishment of new oases.
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2. 	 POLICY REGARDING THE RECOVERY OF INVESTMENTS IN PUBLIC 
IRRIGATION SCHEMES 

All the projects which will be implemented within the
 

development programme defined by the Master Water Plan are
 

considered as public irrigation schemes. The total cost of these
 

programmes is estimated at about 250 million dollars. The
 

investments include:
 

-	 drilling of about 150 deep wells; 

implementation of the irrigation network at the farm level;
 

implementation of the drainage network at the farm level.
 

All these investments will be made by the Government
 

without any recovery. This is because this area of the country is
 

considered as less developed with regard to the other regions.
 

However, all the on-farm investments are expected to be
 

made by the farmer, and he will be able to obtain credit through
 

the special fund for the development of agriculture (FOSDA). The
 

farmer will hsve to finance 15% of the cost, 15% will be given as
 

a subsidy and 70% as a mid-term credit with a rate of interest of
 

7.5%.
 

According to the first results obtained from the implemen

tation of the first phase of the Master Water Plan, the increase
 

in the revenue of the farmer due to the additional water plus the
 

drainage system, is very impressive (3 to 4 times the previous
 

revenue), and the farmer may be able to participate in paying
 

back at least part of the investments. A study is being
 

undertaken by the Ministry of Agriculture in order to determine
 

the way in which farmers could contribute to the recovery of
 

investments made.
 

3. 	 PAYMEWrZS FOR THE ABSTRACTION OF WATER
 

No payment is requird for the abstraction of underground
 

water in Tunisia, but special permission is necessary to drill to
 

a depth of over 50 metres or more. Nevertheless, in some areas
 

where there are problems of draw-down or saline water intrusion,
 

the Government does not encourage the farmers to drill. In such
 

cases, private irrigation systems are not financed through the
 

special fund for the development of agriculture.
 

4. 	 PRESENT POLICY REGARDING FINANCING OF IRRIGATION INVEST-
MENTS IN PRIVATE SCHEMES 

Besides the public irrigation schemes, there are three
 

types of private schemes:
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Small farms of about I to 3 hectares irrigated by shallow
 
dug wells;
 

Small agricultural companies (10) of about 30 to 50
 
hectares irrigated by one deep well in each company;
 

One large agricultural company (STIL) of about 2000
 
hectares irrigated by about 40 deep wells.
 

As far as the first two types are concerned, their projects
 
are financed in the same way as the on-farm investments in the
 
public irrigation scheme. For the single large company involved
 
in land dev~lopment in southern Tunisia, its investments are
 
financed through the normal banking system.
 

5. PRESENT POLICY WITH REGARD TO O& EXPENDITURE
 

Maintenance costs are calculated on the basis of the
 
initial value of the investment as shown below:
 

- Deep well 0.5% 

- Pumps and other irrigation equipment 3% 

- Irrigation network 1% 

- Drainage network 3% 

- Feeder roads 5% 

For operational expenses, there are two important items:
 
energy for the pumping station and manpower for the operation of
 
the pump and the irrigation network. The energy is calculated on
 
the basis of the power of each pumping station and the number of
 
hours it functions per day. The manpower is usually based on a
 
rough estimation depending on experience and the specific
 
situation of each oasis.
 

Operation and maintenance of the public irrigation schemes
 
are done by carried out Government agencies (OhVPI Gafsa-J6rid
 
and OMVPI Gab~s-M~denine).
 

These two agencies also collect the charges. Usually the
 

water charge has to be paid before receiving the water. In actual
 
practice, the water master of each oasis gets an order to deliver
 
water from the operation service and the order to deliver cannot
 
be given unless the farmer has paid in advance for his water
 
rotation.
 

The price of the water is subsidized by the Government. The
 
subsidy represents about 50% of the total cost of the operation
 
and maintenance of the irrigation system. However, it is quite
 
difficult to separate the operation and maintenance costs.
 
Generally, there is not a big difference between the estimated
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operational costs and those actually needed. However, there is a
 
very large difference between the estimated maintenance costs and
 
those really needed. This situation is due to the fact that the
 
operation costs are readily accepted at the budget discussion
 
because they represent real accounts that the Government agency
 
has to pay at the end of each month, whereas the maintenance
 
costs could be postponed to the next year.
 

The main components of O&M costs for the two Government
 
agencies in charge of the oases for the year 1982 are presented
 
in the following table (the figures are in 1000 dinars):
 

Gafsa-J6rid GabAs-M~denine
 

Operation 501 352
 

- staff 99 124
 
- energy 402 228
 

Maintenance 121 65
 

- staff 76 48
 
- repairs 45 17
 

Total 622 417
 

The farmers participate in O&M decisions in two ways. They
 
are represented on the agency board where most of the decisions
 
regarding O&M are taken and through the farmer organizations of
 
each oasis. The irrigation schedule is prepared by the agency
 
with the collaboration of the farmers' associations.
 

Any decision to stop the delivery of water in order to
 
undertake emergency repair work is also taken after consulting
 
with the affected association.
 

6. CONCLUSION
 

It has been noticed that, in the case of the oases of
 
southern Tunisia, participation of the farmers in the O&M
 
expenditures is less obvious than it used to be 25 years ago.
 
This is because most of the projects that have been implemented
 
are relatively technically complicated. As a matter of fact, most
 
of the technical studies were made with the objective of reducing
 
the investment cost without taking into account the O&M problems
 
of the project. Moreover, the projects were conceived in such a
 
way that they can only be operated by the Government water
 
agency. As a consequence, the farmers can hardly participate in
 
the operation of these projects.
 

More attention should be given to the aspects involving the
 
farmers in the preparation of the technical and social studies
 
for public irrigation schemes.
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Table 1 PRICE OF ONE CUBIC METRE PER MILLIMES
 

At present Five years ago Ten years ago
 

Gafsa-J6rid 10 4 2
 

Gabas-M6denine 15 8 4
 

Jendouba 15 10 -


Kairouan 15 10 4
 

Siliana - le Kef 15 10 -


Medjerda 17 14 6
 

Nabeul 20 14 4
 

Kasserine 15 6 4
 

Table 2 COSTS AND REVENUE FOR ONE HECTARE OF A MODERN
 
DATE PALM PLANTATION
 

Revenue 
 3650 Dinars
 

- dates 3500 Dinars
 
- other 150 Diners
 

Production costs 
 1350 Dinars
 

- manpower 800 Dinars
 
- water 200 Dinars
 
- fertilizer 250 Dinars
 
- other 100 Dinars
 

Net revenue 
 2300 Dinars
 

Which is about 3000 US Dollars
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ABSTRACT
 

The Zimbabwe Government attaches great importance to
 

irriqation development to enhance and stabilize crop
 

production which is affected considerably by unreliable
 

seasonal rainfall and periodic droughts. Approximately 150 

000 ha of crops are irrigated per year. The Ministry of
 

Energy and Water Resources Development (MEWRD) currently
 

supplies 369 10 m o+ water for irrigation The annual unit
 

cost of supplying water ranges from Z$50 to Z$526 per 1O3ml
 

for schemes supplied from MEWRD boreholes. For water from
 

MEWRD dams the unit cost ranges from Z$18 to Z$63 per 103m
 

. Government policy up to now has been that commercial
 

farmers and government estates pay water charges that cover 

capital investment on a historic cost basis amotized at 9.75 

percent for 40 years; plus the recurrent cost estimated at 
1,0 percent of total capital costs. Due to increasing
 

investment costs, a proposed approach is to charge a uniform
 

blend pricP throughtout a water region.
 

Prior to 1983, irrigatiors on public irrigat on schemes paid 

water charges that covered 10-12 percent of the annual 0 & M 
cost of a scheme. Capital costs were considered as 

government grant. Water charges were based on water 

circulation rotation and crop values. A new payment 

structure instituted in t985 was designed t.o have farmers in 

the same scheme pay uniform charges based on security of 

water supply and crop gross margi ns. A current proposal is 

to base water charges on average net profi tability of the 

two main crops. maize and beans.
 

In 1985, the government establim.shed a $1.S million 

Irrigation Fund to enrcourage commerccia]. farmers to invest in 
irriga t ,ion devel opment and for the rehabil,i.ation and 

devel1opment of pub Jlc schemes in the peasant sector. 

It i s recommended that- beneliciaries of irrigation water 
supp].ied from publc.financed water resources must 
contr.ibute to recovery of initial investment costs and the 

annual 0 & M. water charge has to he unifAorm for all.he 


water users and be based on the +armers' ability to pay.
 

3 
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1. INTRODUCTION
 

This paper is aimed at discussing the current status of 
irrigation water pricing in Zimbabwe. This is a timely 
topic for Zimbabwe which is currently reviewing policies 
with regard to irrigation development and water pricing. 
An :inter-ministerial sub-committee, the Water Pricing 
sub-committee, has been deliberating since late 1985 an 
alternative approached to water pricing. This has been 
prompted by government s desire to promote irrigation 
development through public and private investment. 

The paper first outlines why irrigation development is 
important in Zimbabwe. The current status of i rrigation 
is out].ined, including the farming systems,
 
administrative organisations, water resources
 
availabi.lity and use. These discussions are intended to
 
give sufficient background for the reader to understand
 
the rest. of the paper. Section j examines cost of water
 
resources deve lopment while section 4 ].ooks at. payment
 
for abstraction of surface and underground water.
 
Folicy for financing water resource deve].opment are
 
covered in section 5, while section 6 examines policies
 
concerning recovery of operating and maintenance
 
expenses in pub.ic schemes. Section 7 discuss
 
incentives for irrigation investment by farmers.
 
Conclusions and recommendations are given in section 8.
 

2. BACKGROUND INFORMATION
 

2.1 Import-anR ofIrrbwigaton.-Zimbabwe
 

Irrigation development is essential in Zimbabwe because
 
annual rainfall is generally low, unevenly distributed
 
and unreliable. Only 7 percent of the country received
 
more than 700 mm annual rai nfall which varies between
 
300 mm i.n the low lying areas to over 1.000 mm on the
 
central water shed. Monthly rainfall re]iability is
 
significantly lower than the seasonal total and rainfall
 
re.iabi.ity decreases in general from north to south of
 
the country.
 

Total annual rainfall and its distribution vary greatly
 
from year to year and within the country. It is
 
estimated that 75 percent of the country is subject to
 
such conditions that make dryland crop production risky.
 
The country experinces recurrent droughts and in some
 
parts of the country "mid--season droughts' are permanent
 
features of the rainfall season.
 

Maize, the staple diet, :i.s very sensitive to drought, 
while wheat, grown in the cool dry winter months, is
 
entirely dependent nn irrigation. Poor rainfall
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seasons and/or drought conditions affect water
 
availability for winter irrigation. Therefore, with the
 
bulk of agricultural production currently under dryland
 
production, reliance on rainfall introduces elements of
 
food security risk. Irrigation is therefore important
 
for crop production stability. It is used to supplement
 
rainfall in order to offset a late start, or mid-season
 
drought or an early cessation of the main rains thus
 
lengthening the growing season. Irrigation is essential
 
for the growing of vegetable, winter and perennial crops
 
(sugar cane, tea, coffee and citrus)
 

The Zimbabwe government attaches great importance to
 
irrigation development. The first Five Year National
 
Development Plan, 1.986 - 1990, envisages that irrigation
 
will play an important role in the transformation of the
 
rural sector. To encourage irrigation development, the
 
government established a Z$18 million National Farm
 
Irrigation Fund from which farmers will borrow at low
 
interest rate to finance investment in irrigation
 
facil ities,
 

2.2 C.rrent Status of Irrigatinain Zimbabwe
 

2.~~ d.!.~_.d~ ~_r .!r.r._...~ ~ ~ ----............
 
2.1 	 panxjdejTg.[jio
 

Zimbabwe has an estimated 151 000 ha under irrigation.
 
These are distributed as follows:
 

r rn i _.Systems. r pe.w 	 Ha Percent 

Large Scale Commercial Farms 93 000 61.8
 
Plantations and Estates 30 000 19.9
 
Commerrial. Settler 11 500 7.6
 
ARDA* Estates and Settler Schemes II 00() 7.3
 
Communal Areas: AGRITEX** Scheme 4 400 2.9
 
Pr i vatp 700 0.5
 

Tot a l 	 150 600 100 

Notes: *ARDA - Agricultural and Rural Development
 
Authori ty
 

**A[]RITEX - Department of Agricultural Ex.tension
 

and Technical Services
 

There are two main farming sub-sectors in the country:
 

i.) 	 Large scale commercial farming by farmers on freeholder 
land title, and 

ii) 	 Subsistence and commercial farming by peasant farmers
 
residing in areas designated as Communal Farming Areas.
 



- 87 -

Under the large scale commercial farming sub-sector are 
individual farmholders. estates and plantations owned by 
agro-companies. Individual farmholders irrigate from 20 
ha to 200 ha. Irrigation is mainly as a supplement to 
the normal rainfall in order to ex.tend the crop growing 
season or offset mid-season drought. Method of 
irrigation is mostly overhead sprinkler irrigation. 
Crops grown under supp.ementary irrigation are maize, 
soyabeans: cotton, groundnuts, tobacco, tea, coffee., 
citrus and vegetables, wheat and barley are entirely 
grown under irrigation in winter. Crop yields achieved 
through irrigation are shown in Table i. 

Estate and plantation irrigation is most.y for sugar 
cane, cotton, and citrus production mainly in the low 
lying south eastern part of the country. Both flood and 
overhead irrigation methods are employed. 

State farming including irrigation is run by the 
Agricultural and Rural Development Authority (ARDA). 
ARDA run irrigation scheme range from less than 100 ha 
to over 2 400 ha. Crops grown on commercial basis 
include cotton, coffee, tea, wheat:, barley, rice, beans 
and tobacco. 

ARDA has also the responsibility for developing and
 
managing scheme on which farming families selected from
 
communal areas are allocated plots for purpose of
 
irrigation farming. These are referred to as settler
 
schemes. These range in size from 0.1 to 2 ha per plot.
 
Some ARDA estates have plotholders who are out-growers.
 

There are some 74 irrigation schemes established in the
 
communal areas between 1912 and 1980, (Blackie, 1924).
 
These are referred to as communal area schemes and range
 
in size from 2 to 40 ha. Individual plot sizes vary
 
from 0,5 to 2 ha. A variet, of crops is grown
 
including maize, cotton, wheat, heas, vegetables and
 
others. Production is either for subsistence or
 
markettng. The levels of production and irrigation
 
efficiency range from good to very poor.. These schemes
 
are under the supervision of the extension department,
 
AGRITEX. Irrigation method is mostly food irrigation.
 

This paper will refer to ARDA, settler and communal 
schemes as public irrigation schemes. Irrigation by 
large scale commercial farming units will be referred 
to as private irrigation. 

2.3 Adminstrative InstitutionIn in Irrigati on 

Several different institutions are involved in
 
irrigation development arw management.
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ent Wrt.r so.rc.s.ej.v._pmen., the 
Ministry of Energy and Water Resources Development 
(MEWRD), is responsible for at] water r~so'.rces 

development fnr urban domest.c and industrial water use 
and irrigation water and water supply in rural areas. 
The department is responsible for dam siting and 
construction , and borehole drilling. MEWRD dams supply 

i) 	 Dem of . in 

water 	to commercial armers and also to field edge for
 
Communal Areas Irrigation schemes. 

ii) 	 The irrigat ion Branch in the Department of Agricultural 
Extension and Technical Services (AGRITEX) has several 
roles 

a) Overall responsibility over irrigation development 
b) Planning and desi.cjning irrigation schemes 
c) Training and emtension of all farmers involved in 

irri 	 gat ion 
d) 	 Has overall responsibility over irrigation schemes in
 

communal areas ( iJe. non-ARDA schemes).
 

iii) 	 Th,e .Aric L ttlra a.nbd.a a evel ment Aut h or it 
.(.QR).., a parastatal in the Ministry of Land, 
Agriculture and Rural Resettlement is responsible for 
the state irrigation schemes and for development and 
management of settler irrigation schemes. 

iv) 	 The Regij.al_.Wat.r_ AU ho.t 
The function of this body is to operate and distribute 
water from two major dams in the eastern part of the 
country.
 

In principle the activities of the different 
organisation are co-ordinated by an inter-ministerial 
committee, the Irrigation Liaison Committee. The 
committee gives general policy guidelines for 
irrigation development, though it does not have 
.executive powers. 

v) 	 Water U.seirs' Associations 

At the field level, on public schemes, plotholders 
elect an Irrigation Management Committee. This 
functions as a water users" association by liaison and 
assisting in the management of the irrigation schemes. 
Emphasi.s is on water use discipline. 
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2. 4 


3. 


Legislati._on 

Legislation, the Water Act, exists for- the control and 
regulations of surface water use and its distribution. 
For irrigation purposes distinctions are made wi-th 
regard to sources of water for irrigation. St.ored 
water refers to water impounded from riverflow. 
Agreement water- referes to water abstracted from public 
financed dams. The other distinction is underground 
water. Riparian owners must obtain a water right 

before they cani abstract or impound water from a river 
for irrigation uses. The water right grants permission 
to abstract a given quantity of water per year. Water 

rights are granted by the Adminstrative Court 
formerly there was a water court for the purpose. 

Water Resources and Us for Irrigatioun.
 

Estimates of the surface water resources availability
 
and current utilization in Zimbabwe are (Mitchell,
 
1906): 

annum 20 (C) 106 m3
Total Surface water run-off per 


Potential water that can be developed 63
 
aft.er losses 9 580 103 
Present consumptive use 2.66_...6in
 

6 921 I(:m 3
 
Balance available 


Twenty-eight percent of the potential water available
 
is presently being used. Development of the remaining
 

seventy-two percent is becoming diff ul'r. and costly
 
since the more accessible and economic: dam sites have
 
already been constructed.
 

The Ministry of Energy and Water Resiources I)evelopment 

supplies 743 10 m per year of water for all p]urposes 
made up as fol lows 1 M3 

Mining, Towns and Uirban Aut",rities 31' 

Large Sclae Commercial Farming 136
 
ARDA, Communal Area Schemes, RWA 237
 
TOTAL_ 743
 

RWA Regional Water Authority
 

COST OF WATER RESOURCES DEVELOPMENT
 

The government finances all public water resources
 
development. Estates and large scale farmers have in
 
the past financed large scale irrigation dams through
 
consortiums or as part of on-farm investment.
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3.1 	 Annual Unit Cost of Sup._lyinclWater-

The theoretical unit costs of producing water,
 
estimated using average figures for dam size, dam
 
construction costs and borehole drilling costs as at
 
March, 1986 are:
 

Annual Unit Cost of Supplying Water to Field Edtje (or 
Town 	 Edce) : 

Z$ per 10) m" 

Borehole with handpump 	 160.00 
+ labour 	 326.00 

3 3
 

Medium borehole scheme:
 
2 x 7,5 m /hr - diesel powered 	 237.0) 

Large borehole scheme: 
4 x 1 000 m /hr - diesel powered 61.00 

e ectri cal 50. 0C 

Dams: 

Z$ 3 mDam Capacity Storage 

1t m 	 Ratio 

0. 1 1. 0 	 633 
0.1 0. 1 	 112 

1 0.1 	 50 
10 1. 0 	 75 
10 0.1 	 25 

100 1.0 35 
1 000 1. 0 18 

(Source: Mitchell, 1986).
 

The per unit cost include capital recovery and 
operations and maintenance costs of the capital works 
(i.e dam or borehole construction, conveyance 
structures and pumping equipment). Annual capital 
costs are amortized at 9.75 percent per year over 40 
years which is approximately 10 per cent o. initial 
out lay. 

3.2 	 Recurrent. Costs
 

Recurrent costs (operation and maintenance costs) of 
the capital works (i.e dams, boreholes, machinery and 
conveyance structures) are estimated to be as Follows: 



1) 

2) 


3) 


4. 


4.1 


4.2 
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Per Cent of Capital Cost/Year
 

Maintenance cost 0.5 
Pumping costs (diesel I 
and electricity) 1 
Transport and wages (of } 0.5 
water Bailiff and } 
General workers) 

Total O&M costs 1.0
 

PAYMENT FOR ABSTRACTION OF SURFACE AND GROUNDWATER
 

In the Private Commercial Farming Sector
 

For riparian owners the payment for abstracting or
 
impounding ri'erflow water is the application fee for
 
the water right. Since the water right is granted to
 
the iarm or physical land and not the individual farmer
 
for as long as there is no infringement on the right,
 
it means the application fee is a one time payment.
 
There is no payment for underground water which is
 
regarded as non-public water.
 

Ap_.lication FeesL for WatF3±er Rih to.Abstract. Surfacef-

Water
 

Application for use of public water for
 
irrigation 10.5o
 
Application for apportionment or allocation
 
of scheduled irrigable area 10.50
 
Application for apportionment or allocation
 
on sub-division of land 10.50
 
Application for revision of water right 10.5c)
 
Application for extension of time 6.50
 
Application for use of some farm's water right 21.00
 

These charges have been in existence at the above
 
levels for at least the past 1.5 years.
 

In the Communal Areas 

Water rights are invested in the community and held in
 
trust in the name of the Minister of Energy and Water
 
Resources Development. Any individual or organisation
 
wishing to abstract water !or a private irrigation
 
scheme must apply to the Ministry through the local
 
administrative structures, e.g. District
 
Administrator. However, there is an anomaly with the
 
large scale commercial sub-sector. Communal area
 
farmers on some public irrigation schemes using water
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abstracted from flowing rivers pay water charges higher 
that the water right application fee paid by their 
counterparts in the commercial subsector. 

5. 	 POLICIES WITH REGARD TO FINANCING OF PUBLIC WATER
 
RESOURCE DEVELOPMENT
 

It is gov.rnment policy that all water consumers pay 
for the capital and operating and maintenance costs of 
water supplies. Urban and industrial consumers 
purchase their water through the urban and local 
authorities. Farmers purchase water on individual 
basis. 

5.1 	 Ca~iCaitalad 0i .... : _..t _o '..-y __..n.-nPblcSceeLi5, i ,_i- ..... & M[_ Costs RecovyR ' L... . 1P es 

Until recently capital, operating and maintenance costs 
for supplying water to public irrigation schemes have 
been regarded as a government grant or subsidy with no 
attempt to recover any of these costs from irrigators. 
The justifIication has been that most p.otholders would 
not afford to pay for the water. Moreover, irrigation 
development in, Communal Areas was seen as a social 
investment for rural development and income 
distribution. Exceptions, however, were plot holders 
who had purchased their plot but still drew water from 
the public scheme and plothoders on .ARDA co-estate 
irrigation schemes. These were expected to pay for 
water at the total per unit cost. of suppl.yinig water to 
the schemes. 

It is planned that in future all farmers are to pay the 
total costs so as to reduce government subsidies. 

5.2 	 Cost Recovery From Private Commercial Farmers !1inq 

Water drawn -fr-om Fub 1 ic Dams 

For the ]arge scale commercial farmers, government 
policy have been that they pay a fee that covers 
capital investment on a historic cost basis plus the 
recurrent costs (operating and maintenance costs) of 
government . inanced water supplies. The water charge, 
for water suppl i ed from MEWRD dam, was calculated as 
fol lows-

Water Amortired Capital Cots* 
Charqe + 0.'Ho aiadcneac 

Fetal Water Available for Supply to all, 

Cons umers 

Notes * Capital Costs amortized at: 

-(i) 9. 75 : %/vear for 40 years for dams and 
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(ii) 9.75 %/year for 10 - 15 years for pumps and 
other equipment. 

This method for calculating recovery costs has been 
used by MEWRD effective].y until recently when new major 
dams have been constructed up to 40 years ago have been 
paying from Z$2.000 to Z$8.00 per 103 m 3. Costs of 
these old projects were iniil.ly low and some have 
been fully depreciated. Therefore, water charges have 
been low, mostly made up of 0 & M. New dams 
commissioned since 1980 have introduced anomalies. 
This is as a result of high construction costs. For 
example per unit: cost of water from recently 
constructed dams range from Z$15.00 per 110m3 to $66 
pe. 10 m per annum respectively. If the principle of 
hav:inrg farmers pay for capital and 0 & M costs is 
maintened, it. means some farmers would be paying very 
little (those utilizing older water schemes) while 
other utilizing newer water schemes would be paying 
high rates. 

It was deemed unjustifiab.e to set different rates for 
new and high costs water projects. A stage was reached 
where ther MEWRD was having difficulties selling water 
to farmers for irrigation. Furthermore since the late 
1970s there was lit lie invest in irrigation by 
commercial farmers as irri gat.ion became less viable. 

5.2.1 Uniform Water r ice Propos al. 

]In 1985, the Irrigat:ion Liaison Committee established a 
sub--committee, the Water Pricing Sub-Committee, to 
review the situation and make recommendations on how to 
price water wi. thout anomolie . [he sub--committee has 
proposed that a uiniform price be levied for water. 
This would b-:,e a bl end pr-ice c'a.l.,ci] ated as fol.ows: 

Blend = Per unit = Summation of Amortized Capital and 
Price cost of 0 & N cc:sts for all Ex.,isting 

Waleei1 C rt Dams 
Sumrat. on of i ye,!i eld of water 

from all exi sting Fublic 
Constructed Dams. 

Using this formula a blend price of: 1$ ll.Do per- I(: m3 

as unit cost of water was obtained. This is to be paid 
by all farmers irrespective of their location in the 
country and irrespective of the actual cost of 
suipplyirig water to them from a given water project. 

A further suggestion is that there he a differential 
blend price payable by farmers who use water for full 
irrigati on and those who need it 'for supplementary 
irrigation purposes only. The latter are most.l.y in the 

http:iniil.ly
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high 	rainfall areas located in natural regions I and
 
II. 	 The former are in the drier part of the country
 
(natural regions IIl, TV and V. The rationale for a 
differntial blend price is that farmers in the high 
rainfall areas use less water and therefore it costs 
less per total amount used for a given crop per season 
compared to those who need water for full irrigation. 
It is there+ore, suggested that the country be d:i.vided 
into two water regions for the purposes of differential 
irrigation water pricing: 

a) 	 Water eqion A is that part of the country with
 
rainfall greater than 750mm per annum, This :i.smostly
 
in natural regions I and II. The blend price for this
 
region is Z$12. c0: per .0 m per year. 

b) 	 Water Reqjon Q is mostly natural regions III, IV and V 
or those areas of the country with annual rainfall 
lower than 750 mm. The blend price is Z$10.00 per I( m3 

per year.
 

For practical reasons, it has been decided that Water 
Region A be those +arming areas that draw water for 
irrigation from the Manyame and Mazowe Rivers. The two 
rivers, located in the northen part of the country, are 
the major irrigation r:ivers. The rivers run through 
the part of the country with annual rainfall in the 
region of 750 mm and above. 

Water Region B is the rest of the country.
 

It is being suggested that sugar cane be exempted.
 
Sugar can grown in the low veld,-the drier part of the
 
country, is entirely dependent on irrigation. Most
 
water used is from dams ronstructed 20 to 40 years ago. 
It is viewed that charging a higher water price would 
offset the economics of sugar production.
 

5.2.2 F'rot Iy with theabov. methoo.oy 

Frol].ems arising are: 
i) 	 For new dams being or to be constructed, investment 

costs are such that it will not: be possible to supply 
water at less than Z$0/103m 3. This means that each 
time a new dam is commiss:ioned the cost of water (blend 
price) goes up. The amount of increase depends on the 
size and water yield of the new dam. For examp)e the 
Mazvikadei Dam, presently under construction for Z$25 
million, will supply 100 10 m per year at. a cost of 
Z$30 per 10O-3 m 3 per year when complleted :in 1988. It 
will affect the blend price as follows: 

http:methoo.oy
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Water Unit Cost "Total Cost 
Yt.pply. ofWater.( 31 	 *A)$ Z $
 

Current 
 369 11.00 4 059 
Mazvi kadei 1 	 . ) = 3,0 

469 7 059 

New Blend Price 	 7 (-'. 

61-7 

The abil ity of{ armers to absorb ir-c:reasinq water cost 
is bei.nq studied by the Minist.ry of Lands, Ari culture 
and Rural Rkesett.eoment. 'The government is wary of"a 
situat:i on of-'incre.StrSr.nq irrigp at ion costs +or- f:armers, 
Apart + r ,'rtd. crototmagq ring farmeFs from i n'vest i n i. 
irrigation it ernmentputs the qov into two ronnlictinj 
si t. uat.i on . Fir gvern,I"ment may ha*iove to subsi di.ser 
i rrig. cotsIr li utnrrCFettab e i. rce thfei:dE,ts . i s 

gov'ernmentl:1 0 : V ; , : 
 CiIi c- dl y,
s-si.Sti 1 .. on.F 

th e gi n i. bI p r '..0 .	 c r o p pr:c p.-.v pr nm t 	 ; cw... 

t.o man:i ir. 4atrm vi.ah iii lhT . :i o nt a laro4p.,r d 
alt:errativ s i.t, h: s .dvTrs i* 4. !e:ffect:onont. o, .f.
pr ice , 

ii) 	 The s c nm -,,,:r, 1 isi one r f Fr S---s. iJ,di: at.. Cir, In. aIto 
givon wate.r r.'cpi-OF, the water r'ate 
woul d he e 9L3. no 
mat.te.r what tIhe ar-tal cos(--t of su ppl yino w..ateo-r :o the 
i odi. vidial ion scheme or 4arm. Ihin means thattirrigat. 


tein is gnj to he:- an eleoment of cv os a -qbdiv<ation 
amongI irr tj.-tt ion schemeTts nr Farmii,. Cros-sbhihadizati on 
may als occu btweo(- Cho two propnr '-d c-w.ar regions.5 

An~ assedssInr thpre0for c-, Firdv to7 he: codre i t-) Q
dIeterminte the0 Irvo of{rrt . irad 7a l wh ich mayO 

:. :: 	 -prn f I ii. trt nd If , a tong u]0.0. 

6. 	 POLICIES WITH REGARD TO 0 & M EXPENDITURE WITHIN PUBLIC
 
IRRIGATION SCHEMES
 

T.i grt.. refer to irrii ,at00 s 1o" ,- irodc .nm:ua1 
areas and set lrio rrigation sc-he. manaped by . 

6. 1 	 FrIr 98-0-08-1 .. 

- , :l paid. the- f:: 

ciharge h a d no wot.r. 

Up to 19 /'81 ir .ators 	 ]. lowingp water 

t r ccula ion rot at i on,.a I-c, of 
c r ops Mwnr andc on whetr: hi wleI. ort wo s:c heme part
thereof wan. 1 i-.]ed or not (7nm nwe Government, AR.-,, 

http:StrSr.nq
http:Minist.ry
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Frequency of Water Crop G3rowin Summer Winter 
Ci rcul at ion A. . Year Crop Only Crop Only 

$$
 

1() days I - - 0) 4. 7
 
Betweer 10 and I.4 days V'*. 20 15
 
15 days or Moi . 6 6 6
 

. 
.r . :1 i r and i i adv.anc.e 


July I of -:hV nanc ia l] year. The charges were
 

... l -t d- h, I Frar:a:i nm. agpent of a scheme. The
 
ciharg.es cu. , - ti . to "c:uc.c LO - .2 pe':f
 

1 he w.te -hor"(]ps. W.n- 1. cash . on 

were 

the ann l A M c.s t of the sc::heme. .Th. remai FIdEr 

wasonhaid\nnd hy ''overn ent,. O:)rt i nc ar-V$ 
.'if5 rroosr were made uC of s a l"ies and w.acgj es ofI, 

ext '-,ifns o wc'(rs wal." i at o '
"r m-an-,agern-,-
U "t C ,~I bLt hD i=c., 'I t'l'% ti . Il*-. [l l c-,-qITanla(:Jerr,=. 

o-f ifmia.i rt pifrnqr( op i pmenlt a:lnc (:a.nal. e t., 

a i I ia r-d.-. ,pt r- n r t° heF i. n. ti. .I. investment c:osts
 

were niV r'1 -orror at-.d in the char-ge-s.., These, we'
i. 


re a a q ,e".:i, qr ants. Th e r at on e was that
rd, Ii-rt 

rlt
t hp 1 rr :L;tor w ul nLo a.f.ford to :'. the economic
 

wate'rt was
frate for -, wh-icch calc-ul ated at between Z$50/1.I 3 

, 3 , Z, , .3.31 03 

The an ul rcrLlre bu dgpet for 0 & N costs of schemes
 
inF o uTniLa.FeaFs-F'- was esit imated at. above Z$1 l. 1.].
l il on 
(1984 fg u Operati. p and main t..enanlc costsc; range.res) 1: 

roi Z'0 . . "" peor he..,are,-ctare a.':::ordi tI rrig
$ o Z7; o pati.on 

,and pmFn, nq method (I 2 ). That AIDA and commLunal. 

areas scu.heme ha*' -i. h 0 & M o..-: per he V.-are (Tab ILe 
3) WIhn a r-f i o uf Me n 7-, of publ . paidof he 
personnel nvo maragement(n P- d3riV. r'vrd 


ext~ ensi~lon ol thV K a m e M'veol. 

. , s;-
Prohem.o Metihoc"-]" 

-
The .!,.-o lrobl-, we.l--iPnl-cimut r ,d,
Il_,jimn pl]. .. .Kr-p P0.)r 


ch '2mFo some sr no op . ti-r s In the qam s~~ pasidc 

"It ' t .Wfi : of:,t atter ra-F r:s. ss theff.-- i I arose from 

factr thIat pot <r Qi [jl 1 t s hai-TT lel . rinto cif fin it
 

cateorian in borm ni wae c frequen1cyo.irculatmvion 


There wo~re als vop ofF' aJrbLitrary dcisonsu' in the
 
amo~I.unt lei d id ' l fam rm in a giv\enDviu scheme.,
 

(Dr som schemes, water suipply was unro.i abtIe resulItingi 
n : frers not cottin enough waterr when thir
 

rr igaVi or turn camp,: yet they ha::d pa id in -advancP.
 

http:ciharg.es
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ii) 	 The di:Ferential rates paid and unreliab]e water SLtpply 
encouraged ma]:pr'a: ti ces such as il lec.gal abstrac:ti on 
upstream of wei rs and canals; water pi racy; and over
 
i.rr1iparion. 

6 2 	 1rrig t o @, 

Inc 1983 tleo then D)epartmcent of Riiral Development. 
proposed a new payment struct ure f:or 0 & M recovery. 
The overal objective for the new rates were (Zimbabwe 
E.overnm-'Ant ,: I 983): 

i) 	 to i.mprove discipline among. i rrigators and chanage 
attitulde towirds a limited nat:iural resource, 

ii) 	 to provi de i nicenti .e for ,.ecreased product ion,

iii ) 	to raise the propor t. ion contr ib.ted by irrigators to 
running ::cos to I:, between 20 ard 25 percent so as to 
reduce gover nmennt ccLi c1 E S, andi 

iv) 	 to remove the arnomal y whereby farmers in the same 
scheme paid 6 1iF4er z-?rit: water charpces. 

The new payment structu:cre was based on the gross margin 
principle and took :into account the securi ty of water 
supply to tho scheme: 

Nature f+ Water 	 Wte Char p es /.ha/vear 
ELppl y 	 FLl year Summer Wi nter 

Crop Crop Crop 
Brow i n g OnI y 0 n 1.y 

Rate $ 	 $ $ 

Assured Water Supply A 1M5 90 55 

Peri od ic shortapes 
Ex per i enced A 72 45 30 
On Sand Aibst r act. on 
S chemeA. C 3 )i30 30 

*aJso -.ppi:ee: to schemes allow:ing giowing of one crop 
per year onl.y.
 

Irri. gators in the same scheme were to pay the SOTie 
rate. The ba'sis for calculat ing the water charger 
tho.gh based an the ab iit y to p.yn was lit -sra]l 
arbitary. I r.ss imarg -inb ndqeits -f or the vari cs crops 
and 'or r rop cmi nati ons were iieve lnpcd and a + I gire 
f.or watt r c-ha r o aF thrown in . firlu"n was.'-,.s Min 
rai sed by arL i Lu ary amnuns tondoer rine how irri gat ione m 
costs a-ff et ed Pinterpr vte pro itabi .I:ty. ,aLculations 
stoppe-3d at $14.5 pr ha ppr yar,, 
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An excepti on was made for '.the-i:., schemeis coostdered tro 
bie high risk mostv oc- id in the drier prts of the 
country (SoLtI-h- : I ani-d SoIth-went ).. [hes- a-e t'ost!-,

on,'I" C i]S .'" '(: IT.!,.f)n ~ .' ff, ,, A y:J,e, c:i.',/ it. 1 1 iii] ci:tL I1Cii1 

Syste is- o i t, iail a i echanica.l pumpirnq f i.lu r 
would rP"-c in *u pern't or moe cropt- loss. (Sime 04 
t hese scl-u in i i i-re ote aind 1. i 	 parltsE'r - o f 
t he cot tr. rIne. have there foci- 1li mit:ed markLet for 
:hPe:rI r I r . The re -ori.menat ion wa s I-.hat: uc::
schemes he shu.. lri, s od a g~rat.,.r e tent, 

T : $, 1 p"fir ' h . per iea r wa.s In'o: A ri (r on mi r ate ,, 
neither di,-. I. cover a! I the 0J & M costs. It was 
as ,epeed that sfmall. sca.l]ie sche5.,me rr i gators wee. , :i nI-,. 
ro i- t ion In y an erc:n'imi c rate due to the fol I ow:i.ng 
fact ors 

':.,r 

i. ) 	 Nor -"cann j ci ac iot hi cih vat cr5ops andowr e u. 

t "oref. a , not L ,rote.
i' , * O E'in .', s.fficientC.:-i en 4: inoome to :over a 
((C-eat e:- po:,- L I Cn of0 LI MH costs, 

i) ) 	 Sizi cfof Pot.l o:h ,-ie irsmal l (0', 1 ha to 110 ha) thereby
 
restr ne iioq crop choi .,, arid
 

i i ) Some sche m es hT rig 'ar t rom mar ket:s, tr ansEipiort costs 
proh i bi ,o n m -ketabl eq cir e-it prn:urLrt o ifma r e crops, 
veq ta dj ti- fi,-l'( . qr-eton mAi 7 etc. A.s ai (su.JiL t 

r I t':I a c on c -t i e on-, s .sr:tn-rcr crop-,s whos:;
yor"-l 	!"Opq wo-n!t. d: he se, 1 01 nisa: I.Y.. 

i.2t6.2.:!1'i' ri.. -

Weit te !i q sun-commi ttee has proposc the 
fol I Oki in 

i) 	 To aotaSiI the gross; margin concept for calculating 
wa L'i" c h arge ,, 

ii ) 	 To i nrorpr r-:a;te the oppcort . ity cost of labour at ei ther 
Z$ t : pq r- moor hI-, e:,i ing the l. owest min omtin wage i n the 
orbaun iect or or 70I55 per monLh bei ng :e inf, mum wage 
for gererat waorkers in the apro.t-inridt.ry, e.g 
pr o ocsini e-g tlact ' situgar, tea and ri sr. platat 101s, 

i. ii ) To base caliculation c.i the, f:na] fig ure on the average 
iet-. farmr 1 i of a c rr .Fr i I a-, p roup of atorS - nirow 
a. set o (il-imniOn crops: 

AVietr aq&. Farm A ver ag.e Farm 
Net Prof Labi i F rof i. ty + F'r-f Itah i ] i tvPt.9 tab.t 

For aver i) For Pet t. ter-
F arm s 	 Fatries 

Z 

http:apro.t-inridt.ry
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iv) 	 Final payab. fticure +or water mar',es to he .rrived at.. 
by sons:itivty ana ysls. 

Iai n c:ros cr,-idere, at. the moment are maize and 
bein . " cii 'r7 a s v t Setabl) g-reenr mai ze anod frui.t.,5 I 
WI I Le c F:.d OiceT a mithodol otv on how to .arid r.b : 	 Id f 

1he is ,I- 1sh ".- Daita ava:I hlIe on . eve] of 
nroduri:t n+ I e--. r ,o - is ,.rnrel iable. MarL-T.,t.inq is 

-.,2. 2 h.i! W~~ nh'1'wmtnt.nj':i P: 


Fr,i;I ,em n - ,,r N wit:F.hh thh e 51.10 q est 1 i ..itthsogd oIo:. y 
1 r"-cIld 

:,.water cost of 
i ncr'easin q i nput ;:,r.os,:s and changi ng crop ori ce-, 

i) 	 t.Upd at ing .. in .In environmerit 


i.i) 	 Having +,a,rmors accep:i' iricreose ch"arqes each year or 
when. t hey - cc, , arir 

J. 	 ) "i gnmo. ,:'ipis'S., tLe.. cropJping patterri on whi ch the
 
(p"os imatr.q i h"iidq-i't , are,based are not t hose actua.l ly
 
p r -c 	i:1 n s:I..

6 .3 sr re sOiIOw 	 . A yAF' 

Ine 	 r-nwis Cln iprin0c:ipl e is nr r Ld .. s[iF ,arc Eo r-o beca:u if t 
p5ovidpos a framewoCrk for eva uat ii .far-mers abiJ.tv 
to '. When water rhas-qep were ra..-sd t, Z$145/ha, 
the,? . i i :irsL in was that irri ciot.ors were rap.abe.o -.f 
::ay! " . tht",i:; w s;',,sse:,s..-d from the fact: that 
1irr I J, erieL'JPC? of ing net incir:ome eicapabl e earn betwe. 
7$1 WiA/ni .id V a k ,ye or (FTab.ea 1$2 (P'iU per oar season 
4). hi wn; ir iatep.l toc.hp twi.ceo the net fr.!in 
1n OM ':iH'CCll~ldO drl'.I n-rd cropp] i ,, 

C CaL 
input u.rist o[ her than the oppcrtuni ty cost of 
1labc ur,. It1 i C, only now that attempts are be ir'ng made 
t
 

The. qr .arcir, at .iolns took: irto acount: all 

o 1 "CC,rpor ai oporrt tprt it 1abour costs. Thpc y 
rati.oral in, lit. earnlngs iri the .irrigation schemes 
shoutld at Jeat ho greater that or equal tr) 
goverrimetl ic- mi l oil m:I. n mi..im wages. 

Frics 	 of the Tin ct-Ops a'e controlled by qovernment 
which also sanctions increas-e of input prices,.
 
Therefnrp theisse.1 of mainteriance charqes is of
 
concern t, qvVrrment. At the current moment
 
gover'nment is an.' ous to reduce the level of 
SubSii es to the agri uilttural i ndustry. It would 
welcome reductio;n in government contribution to 0 & M 
within the irrilation schemes. 
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:7i INCENTIVES AND FINANCING OF IRRIGATION INVESTMENT IN 
PRIVATE SCHEMES OR FARMS 

f. It is estimated that the capital cost for installing 
an irrigation system on a. farm Jis Z$127.36 per 1.00 
m3 of water (for storage, pumps and supply lines). 
The annual irrigation cost :is estimated at Z$2(. 05 
per m per ha (AGRITEX, 1986). As with pu.blic 
water- works debt servicing constitutes the major 
portion of the initial outlay while energy costs form 
the greater proportion of annual irrigation costs. 
All tthese create disincentives for farmers in 
irrigation development. 

In 1985w the government established a National Farm 
Irri ation Fund (NFIF) to encourage farmers in al. 
subsectors to invest in irrigation development on 
their properties. The fund is worth Z$18 million of 
which Z$12 million is earmarked for 'the large scale 
commerci.al I farmers and Z$6 million is for 
rehabilitation and development of smallholder 
irrigation schemes in Communal Areas. Farmers borrow 
from the fund at 9.5 percent per year interest rate, 
This i,. 50 percent lower than the interest rate 
charged by commercial banks for irrigation finance. 

A pryis o. by government at the moment is that the 
large scale commercial farmers, who make use of the 
Fund, allocate water- use to wheat irrigation. This 
is aimed at increasing wheat production in order to 
reduce wheat imports. 

It is expected that in future smallholder farmers in 
public schemes in communal areas would borrow from 
thr Fund to construct on-farm works. 

8. CONCLUSION AND RECOMMENDATIONS 

Investment in irrigation development is costly. In 
Zimbabwe, it costs between Z$15 and Z$100 per- 1 000 m3 

to supply water from dams recently constructed or to 
be constructed. The government's desire is that 
farmers and users of water pay the full cost of water 
to cover initial outlay and operating and maintenance 
costs. In addition farmers pay operating and 
maintenance for on-farm irrigation facilities. 
Irrigation investment by farmers and government in 
public irrigation schemes is therefore, unattractive, 
This has promoted government to review irrigation 
development policy, examine water pricing policy and 
establish a national irrigation fund. 

There is dilemma regarding 
irrigati6n is desirable or 

how much of the cost of 
possible to recover from 
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thei:: farlme:-rs:. Coti-flicI<t arises: 

.",f i :i'i.- t-n r iuot- .-. [o 
& M CoI t-.I ] t*,p i~rq: s , 

h rIrri rt" in 

e. ou nhi.oiol Vhav-f 

F r1::,r~i .21 iTit,.:-Ar,i,.JV: : 

!n- i( O h n 

v:: t 

formnA--: 

t" 

I-o.n w 

cti:;:b ,:p: 

I l'!'i..' 

(:v.ilFt 

ir ,'%t"1'.t 

:~c,i 

ino~cp---- op~n I cn'[rr-t., 

. 1 , ul t 1p.dI a' 


10. ) r"' c p -I CI.i 'hIi ll Rri,]- :. 
ohu,-i,.i.i nti ar An a di i .Fi 

i"" - 1 "ii ti cr.. - i[l'l p - i t, wtL 
Lr(: I n(':I i i1 II I *:I-.i-r;; iv ,- 1, I I v -,i/C~ 

ii.) A4 niform 	 I)d.i 'ln.i 

L'J 1,I i.iL, ,1] ,,:: f r :Lir;):(.i 

0 .Il(,-i.-c I- i- I c ,z,.-.c1q o * ,-c n 

SV) 1ppro-or at, I r.., of water ch rg in pI.blic sc em(s
 
sholtd h . bn.,,r.d on a r:-tair per: entage of the gross
 
v a u o th .e f armers' in r tased prcdutC:tL_-or- attri but ed
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APPENDIX 
Zimbabwe: Average Dryland and Irrigated
 

Crop Yields, 1970- 1979
 

C oiffil L(r, a I Iar mi . F) (..j C, (= n n E?r- ci E . IF.t ck i rn 

,r c)F.) I r ri c at ed Dr-v. ar-i .1r rL c:. t c- .) I and 

Maize 492 L..'-~5 _ .... . 
Lqh a . 2.. 25L 4 i)-. 
2ott o- I -".9t ' .,S 1 6." 
jrc i..i tii. t 63'7.... ,51'd r .s '. 0I 1 7 1C") 

-cIrq I:'. i. 51. 1 

,ie- L(3 r-/a -.o .1 not ncn 
i0i:i 0 / a n / a 

aI ........ 0 : .c ... ... . ~.- . . ......... 

r.,I c. e !, J) ~n / a - I ,t av . Ia .I.cec 
. . 

... ther e i.- *i clbrv., and wl' eai pr-oduc .ion 

C.k..ct,... ,*tr al i c a l , 97(0' ....c e C. St at. i st. ( 4: -,.. J. C!l?79) 

Operating and Maintenance Costs per
 
Type of Scheme, 1984, Zimbabwe
 

,,'er H c1 -- ,)::A tr 

a) Gr-av I ,/ vi-i.t no puinp :i.rq .j 
ir i rc rr rtc .-


PUMP + r cwr aur-r-t7- - sp:O r 10:
 

h ) F'ump r (21 I h (Ni . rAv 0' 
Tip ~n q Off 


d S and PhAst.rc t.i. on t h v cr avi y 7c Ecl
 
..- . ... . . . . ...... . . ..-........ . .. ... - - - . --.-


UC" : -. F ,.cn , .1 4 

rABi F.. . 

Average Operating and Maintenance On Various Irrigation
 

Schemes, 1984
 

(Per- [Aec: are ) 

Sc h E n e 

ARDA Scceme- 1.0 000 - 1. 5 000. C) 
Chnr..na cmes 271 
.,omrnrnercial F ar'miri Unit I45V 

S ce,:.)-. ,c-.Iu : t1i.,n. 984) 
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APPENDIX
 
TABLE 4 

Returns and Costs of Summer and Winter Irrigated Crops
 
at Sanyati Irrigation Scheme, i.984/85, Zimbabwe 

(Per Hectare) 

Summer Winter 

Cotton Maize Wheat 

Yield kg/ha 2 520 5 494 3 330 

Z$ Z$ Z$ 

GROSS OUTPUT 	 1 890 989 942 

CASH COSTS 

Land Preparation 	 72 32 57
 
Seed 5 20 55 
Fertilizer 190 216 289 
Insecti ci des 99 . 
Water Charges 90 55 55 
Hired Labour 10 - -

Marketing 2 1 74 
Other 46 41 32 

Total Cash 	 Costs 514 365 562 

Gros Margin 	 1 376 624 380
 

Average Area (ha) 0,65 0,65 0,65 
Crop Gross Margin (Z$) 894 406 247 

Whole Farm 	 Gross Margin 
Summer Crops Z$ 891 
Winter Crops 653 

Farm Gross 	Margin 1 547 

Notes: See Table 5
 

(Source: AGRITEX Farm Management Data) 
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APPENDIX
 
TABLE 5
 

Returns and Costs of the Main Irrigated Crops on Large
 
Scale Commerc.i.al Farming Units, Zimbabe, 1.984 - 1.985 

(Per Hectare) 

Cotton Maize Wheat
 

Y:ield (f::q/ha) C ) 6 50() 4 7()() 

Z$ Z$ Z$
 

3 (.0 - FLiUT 2 2 5 1 :17 
I.......................... '.1 '............. 7 :)


VAR I-.: COS'TS 

lab cr 167 68 62 
Fue 1 148 131 1.3) 
e.R 27 56 56
 

1-er t . r ' 245 19 86 
Herb :i.c i. des 57 28 21 
In se t. c.j. des 1.2 28 
i
nour ance 3 6 84 

.1Ir-i i g a t i o n 91 1.C01. 1 .50 
Har-ve.sting . Marketing 377 218 158 
Other 27 1.8 20 

Total Variable Cos.ts 1. 274 926 .1.072
 

G... -.MAR.IN 
 976 244. 258 

Notes:
 

Cotton Maize Wheat
 
Z$ Z$ Z$
 

Fri.ce 0. 75 kg .1.80/tonne 283/tonrie 

Irr 3iqtion Water 
(0 m /ha) 4.5 5.0 7.5 

Water cost./10 3m3 2");5 2. 25 2.0,25 

(Source: AGRITEX Farm Management Data 1986). 
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APPENDIX
 

Zimbabwe: Public Irrigation Scheme Development Costs 
(19134 Est. m t:eE -f(:r Mushand i ke 'et.t.L er Irr i.qat ion c h e 

(Per HIcut.-Are) 

Z$
 

A. 	 WATER SUPPLY
 

M<, n Lana . i n in q 408 
Sev ondary Cana]. Li nin 4 

Sub To. Ed. 449 

f13. IN-FIELD COSTS 

ler~t iary Canals 	 1 423 

Car a.l Fc:.rnrs s and templates 	 5
 
l'i l(:i Ini [::] 	 1.tI
::X () 


-,'r-i S.
aci 


: I r:1',:1 25
 
) 1'(7 a t i C)F) 1.8
 

I.,r 	F', 'tara ion :36
 
a-i i- fC! 1 7fE .
1 	 , , . : 

t b lotIat 1 5 "9 

C., SERVICE DEVELOPMENT COSTS 

r,_I L nn q 318
 

I ir cr-i. ( ,if. -L ,:'s House 25!
 

, - r H .. t. 22"
 

Sv. e h r 1 .1 at :i2
ti J f 

xi I .if)t I, i . 1. It1.1 82
 

P. 	 CONTIGENCIES (PRICE PLANNING 
("NI) tH : .C(AL - 1(2) 249 

ot a. Deve-'.] CODf-e. C]osts ,tA,+ B + C + D) 2 74:1. 

(Sotr-ce: ..F: un
i 	 i., 1984
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IRRIGATION WATER CHARGES - CYPRUS 
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ABSTRACT
 

Irrigation water charge in Cyprus is becoming a very important
 
aspect of the water resources development because water is both very expen
sive and very precious. Due to this a charge has to be fixed for financial
 
and economic reason such that:
 

(a) 	 For financial reasons, enough money has to be raised to pay the
 
cost (or part of the cost) of the operation, maintenance and mana
gement, of the work and to pay for the capital cost, the interest
 
on capital and insurance costs, incurred for providing the water to
 
the consumer.
 

(b) 	 For economic reason, so that it will encourage the consumers to use
 
the irrigation water with the most efficient and productive ways

thus achieving the objectives of the project and avoid wastefull
 
use of it.
 

Based on the above two conditions, aiming at 'ptimum utilization of the
 
available water resources, certain procedures, guidelines and criteria have
 
been adopted for fixing the water charges taking into consideration the
 
irrigators interests and the economic and financial requirements. Because
 
the cost of the irrigation water in Cyprus is comparatively high a subsidy
 
ranging from 35% to 100% of the water cost is allowed by the Law, giving

great flexibility to the Government to fix different charges for different
 
projects according to the criteria. The procedure for water charge fixing

for the Government Waterworks is very slow and tedious since the proposed
 
charges must be approved by the Council of Ministers and ratified by the
 
House of Representatives.
 

The charge collection is another issue which prese~nts some problems
 
related to the timely collection of the charges. The existing proced
ure although considered satisfactory for some time now and for some pro
jects, is now proving unsatisfactory and the proposed revisions must be
 
adopted to enable the project authorities to collect all the charges and in
 
time.
 

The problems related to the water charge fixing procedure and the
 
charges collection along with other administrative and legal aspects rela
t'd with the management of the water resources are expected to be overcome
 
by the creation of a Water Entity now under consideration by the Government
 
of Cypris.
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1. BACKGROUND INFORMATION
 

1.1 General
 

Cyprus is the third largest island in the Mediterranean sea, with
 
an area of 9250 square kilometers, situated in the north-eastern end of the
 
East Mediterranean sea. The topography of the country is marked by the
 
presence of two mountainous regions, the northern sedimentary range along
 
the north coast which rises up to 1000 m avove mean sea level, and tihe
 
other in the southeastern part of the island which rises up to 2000 m above
 
mean sea level. Between these two ranges is the main agricultural plain,
 
between Morphou bay inthe west and Famagusta bay in the east, known as the
 
Mesaoria plain with a total area around 259,000 Ha. Other good agricul
tural lands are situated on the coastal areas which are mostly flat and
 
situated at elevations less than 200 m above mean sea level.
 

1.2 Land use in Cyprus
 

According to the land use map of Cyprus which was prepared in 1975
 
the land use of Cyprus isclassified into six categories as shown on table
 
1.
 

Table 1 LAND USE CATEGORIES IN CYPRUS
 

Categ. 
No 

Land Use Category Area 
(Ha) 

Percentage 

1 Cultivated land 424,110 45.83 
2 Carob land (not cultivated) 69,000 7.46 
3 Forest (Main) 116,000 12.54 
4 Scrub (low density) 142,140 15.36 
5 Barren uncultivated land 110,000 11.89 
6 Built up areas 64,000 6.92 

Total 925,150 100.00 

From the Table it is seen that of tne total area 424,010 Ha or
 
45.83 percent of the total area is cultivated land (this category includes
 
all irrigated and dry farming land). From this cultivated land 43,610 Ha
 
i.e 10.29 percent of the total cultivated land or 3.87 percent of the total
 
area of the island is under systematic irrigation while another 18,000 Ha
 
are under spate-irrigation (direct irrigation from inundatior, of river
 
flows which takes place in the wet months), where the rest Isunder rainfed
 
irrigation. Table 2 shows a summary of the use of the cultivated land by
 
crop, area and percentage. The figures refer to the year 1979 and cover
 
all of the Cyprus area.
 

1.3 Climate
 

The climate of the island is of the typical meditterranean type
 
with mild and rainy winters and hot dry summers. Temperatures reach an
 
average minimum of 9 C in December, being the coldest month of the year,
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and an average maximum of 35 C in August being the hottest month. Averaqe
 
annual rainfall is around 500 mm, 80% of which falls between the months of
 
November through April. Though precipitation increases with altitute most
 
of the cultivated land is found in the low rainfall zone, lying about 200 m
 
above mean sea level. The country faces a severe draught once every ten
 
years and a moderate one once every three years. Sunshine is abundant
 
during the whole year, air humidity is slightly low most of the time with
 
very low values at mid-day in the central plains and the winds are general
ly mild to moderate with variable direction.
 

Table 2 CULTIVATED LAND USE BY CROP
 

Item Category/Crop Area Percent of Percent of
 
(Ha) Total Cultivated
 

Irrigated
 

I Irrigated Land
 

1.1 Citrus 16,240 37.24 3.83
 
1.2 Avocados 50 0.11 0.01
 
1.3 Deciduous fruit 5,485 12.88 1.29
 
1.4 Deciduous stones 435 0.79 0.08
 
1.5 Table grapes 3,010 6.90 0.71
 
1.6 Bananas 284 0.65 0.07
 
'1.7 Vegetables 16,811 38.55 3.96
 
1.8 Industrial 185 0.42 0.04
 
1.9 Fodder crops 1,200 2.76 0.29
 

Total Irrigated 43,610 100.00 10.29
 

II Spate Irrigation Land 18,000 -- 4.24 

III Rainfed Land
 

Vines, Cereals, Carobs,
 
Olives, Almonds, etc. 362,400 -- 85.47
 

Total Cultivated Land 424,010 -- 100.00 

1.4 Population
 

Total population of the country in 19731 was 634,000 or 68 persons
 
per square kilometer, of which 57.8% was living in rural areas and 42.2% in
 
urban areas. In the same year employment in agriculture amounted to 40.3%.
 

1.5 Water Resources
 

Available water resources of the island are exclusively dependent
 
on rainfall plus any recycled water from domestic effluent or desalinated
 
water. From the total quantity of 4,600 million cubic meters of water that
 
fall on the island, 350 million cubic meters are disposed as groundwater,
 
600 million cubic meters are disposed as surface runof where the remaining,
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is lost as evaporation and evaportranspiration. Of the groundwater availa
ble all the quantity is pumped for irrigation and domestic water supply
 
where from the surface water 100 million cubic meters are intercepted and
 
stored in the dams mainly for irrigation and to a small extend for domestic
 
water supply.
 

Cuprus is made up of 39 watersheds in all and has no perennial
 
rivers, i.e. any water that has to be used for summer consumption has to be
 
stored during the winter months, hence the large number of dams on the
 
island. The groundwater being at present the major source of water is
 
pumped by thousands of privately owned shallow wells and deep boreholes,
 
dugged or drilled in the major aquifers of the island.
 

1.6 Irriqated Crops and Types of Irrigation
 

Agriculture has always been one of the most important sectors of
 
the economy of the island. The average annual contribution to the GDP for
 
the two years period 1971-72 was 18.7% being the primary sector but
 
in the period 1981-82 the contribution reduced to 10%, due to the Turkish
 
Invasion which brought a serious setback to the agricultural sector. 

Although the agriculturally cultivated land comprise around 45.83% 
of the total area of the island the irrigated land is only a very small 
portion (see Tables 1 and 2) this being mainly due to the shortage of the 
water resources. 

As it is seen from Table 2 the irrigated land is cultivated by a 
variety of oerrnanent and annual crops whose water requirements are high, 
where the majority of the remaining cultivated land is rainfed and planted 
mostly with cereals, vines, carobs, olives and almond. 

Irriujatid agriculture in the island has been practiced for over 
2000 yeeas cind the irrigation practices in the past have been very ineffi
cient. However, the irrigation systems now used Cyprus are characterised 
as improved with high application efficiencies and their adaptation empha
sizes 1:he scarcity and value of the irrigation water. Such methods are the 
dri p sys tern, the mini sprinkler, the sprinkler, the hose basin and some 
other methods less efficient. The choice of the irrigation methods is 
baspd on a) the source of irrigation water, b) the flow rate available, c) 
the typo of crop. d) the soil characteristics, e) the pressure available, 
f) the climatic conditions, and g) other economic and social factors. 

2. WATER LESGISLAIION AND GOVERNMENT POLICIES FOR THE RECOVERY OF
 

IRRIGATION INVESTIENT
 

2.1 Water Laws, v,ter policies and water administration 

As many as C dozen or more major laws enacted through a period of 
50 years and over, form what is today the water legislation of the country.
These are the Laws that were passed on to the new Republic in 1960 by the 
British Colonial. Accoriding to the laws legal authority on water matters 
as it appear on Figure 1 is divided over many Ministries where administra
tion is spread over a wide spectrum of government departrmnts. As is seen 
from the chart of figure 1, four Ministries are in some way or another 
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involved in policy making where the major roles are carried out by two
 
Ministries, the Ministry of Agriculture and Natural Resources which shoul
der the responsibility for the overall policy on water matters and the 
Ministry of Interior which is responsible for the application and admini
stration of the water laws. This complex situation is made still worse by 
the existence on most rivers and streams of numerous private water rights
 
which are recognized by law and the constitution as private property.
 

The main water laws associated with the development arid utilization
 
of irrigation water are the following:
 

- Irrigation Division Law: This deals with the formation of an
 
Irrigation Division by at least ten (10) proprietors, (owners of
 
land) for the purpose of constructing, operating, improving,
 
maintaining or repairing irrigation works and/or for the protec
tion of their water resources or their Water rights. The water
 
resources, according to the law, are allocated (belong) to the
 
land and not to the proprietor.
 

- Irrigation Association Low: This law provides for the formation
 
of an Irrigation Association by at least seven (7) proprie
tors (owners of water) for the same purposes as the Irrigaiton
 
Division. In tis case the water belongs to the proprietor and
 
not to the land.
 

- Wells Law: This law gives the power to the Government to control
 
the sinking or construction, widening, deepening, or, cleaning of
 
a well or borehole and for imposing conditions as to the use of
 
wells and/or boreholes.
 

- Water Development Law: This Law gives the power to the Govern
ment to declare certain regions as Water Development Areas for
 
the conservation and better use of water resources in the same
 
area or for the effective execution of an island wide policy
 
relating to water.
 

- Government Waterworks Law: This vests in Government all under
ground water, all water running to waste from any river spring or
 
watercourse and all other waste waters. It also provides for the
 
determination of water rights and gives to the Government power
 
to plan, design, construct, maintain, operate and manage any
 
water project. The Law became effective in 1929.
 

- Public Rivers Protection Law: This Law gives the power to the
 
Governmment to declare any public river or portion of a public
 
river to be protected against damages to banks, removal or
 
carrying away of gravel, sand, soil or other material from any
 
river and the dumping of any rubbish or other refuge in the
 
river.
 

- Groundwater Special Measures Law: This Law was enacted in the
 
late sixties and gives more power to the Government for enfor
cing measures towards better control of the extraction of
 
groundwater and the efficient use of it.
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2.2 Public Irrigation Works Investment
 

For the optimum exploitation and beneficial use of the scarse 
and
 
valuable water resources and for maximizing the benefit from its use and
 
for making possible the expensive irrigation projects the irrigation deve
lopment in Cyprus is taking the form of Public Works whose construction is
 
undertaken by the Government. Private irrigation is practiced only from

individual shallow or deep wells and from private small springs 
whereas,

where big money investments are required such projects are built 
by the
 
Government in accordance with one of the two main Laws, the Government
 
Waterworks Law, or the Irrigation Division Law.
 

Funds for financing the public and village projects are approp
riated from the Government Development Budget and ultimately come from 
tax
 
revenues or borrowing from other national or international lending agencies

such as 
the World Bank, the Kuwait Fund, etc., which add to the national
 
debts. The cost sharing practice divides the burden for this cost between

the benificiaries and 
a subsidy from the tax payer and the portion of the

fund to be repayed by the beneficiaries and the method of repayment depends
 
on the policy of the Government and of the legal status of the Project

(Government or Irrigation Division Law Project).
 

i. Irrigation Division Law -
Small Projects (Village Projects). This

law gives the power to a group of at least ten (10) land owners,

with the consent of the Government, to form an Irrigation Division
 
with the purpose of constructing, operating, imporving maintaining
 
or rehabilitating of irrigation works, or for the protection 
of
 
their water rights. This law is applicable to surface or groundwa
ter and 
 it is used for the construction of
 
usually small 
irrigation projects for one or more communities. The

Irrigation Division Members elect an Irrigation 
Committee which
 
undertakes to carry out the objectives and purposes of the Division
 
including the operation, maintenance and management of the pro
jects, the receipt of loans and collection of water charges or
 
other charges for the purposes of the Division. The Committee may

appoint any person for carrying out the tasks of the Committee.
 

Projects constructed in accordance with this law considered
are 

public with a considerably high Government subsidy for the capital

costs and for the maintenance costs. On the side of implementation

of such projects the Government undertakes the planning, design and
 
construction of the works, offering 100% finance, with 2/3 to 3/4

of the cost offered as a grant and the remaining offered in the
 
form of a long term, low interest loan with a three year grace

period. Upon completion of te construction the works are turned
 
over to the Irrigation Division which undertakes its operation,

maintenance and management under the guidance of 
 the Government.
 
However due to the difficulties that are faced by the committees
 
with the recruitment of specialized labourers and for safety 
 rea
sons the maintenance of there schemes is left to the water 
Deve
lopment Department. The operation and management costs are covered
 
fully by the Irrigation Division beneficiaries where the maintenan
ce costs are subsidized by the Government by 2/3 of the total cost.
 
The works constructed under this law usually include the headwork
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(dam, pond, borehole, etc.) and the distribution system (primary,
 
secondary and teritary pipes including valves, water meters etc)
 
extending up to the farm outlet. The on farm distribution system
 
is the responsibility of the private individuals.
 

ii. 	 Government Waterworks Law - Major Projects. This law vest in
 
Government all groundwater, all water running to waste from any
 
river, spring or watercourse and all other waste water, and gives
 
the power to the Government to plan, construct, operate, maintain,
 
manage, rehabilitate and improve any waterworks. It also gives to
 
the Government the right to decide the extent of such works, to
 
aquifer and requisition immovable property or water right for the
 
purpose of waterworks construction. The law provides procedures
 
for water right determination and sets guidelines for water charges
 
fixing. The waterworks constructed in accordance with this law are
 
public and all capital and annual costs are financed by the Govern
ment from public funds. The maintenance and operation of such
 
scheme is undertaken by the Government and the beneficiaries pay to
 
the Government a water charge which is fixed by the Council of
 
Ministers and is revised periodically.
 

The planning, desing, construction, and maintenance of the Govern
ment waterworks is done by the Water Development Department where
 
the operation and management is either entrusted to Government
 
Control Committees (Waterworks Committees) or to the Water Develop
ment Department depending on the systems complexity. The works
 
constructed under this law include the headworks (dams, wells,
 
pund, etc.) and the distribution systems up to the farm outlet.
 
The responsibility of the on farm irrigation system lies with the
 
land owner or the beneficiary.
 

2.3 	 Public irrigation Workc Development
 

The g.roundwater resources of the country being much easier and
 
cheaper to develop were the first, to develop. Development was very quick
 
by the sinkini of thousands of boreholes by private individuals without any
 
Government assistance. Public water development involving small dams and
 
open channel distrih)ution systems started back in 1940 but it was not until 
1960 when the first large scale irrigation projects were constructed. 
Figure 2 sows the actual development in surface water storage of the 
Pulic Proiects for the years 1961 to 1986 as well as the programmed
development up to th(e year 1990. 

2.4 	 Policies for tihe subsidy and recovery of the investment 

The majoritv or almost all of the public irrigation project in 
Cyprus are compose frd a storage dam and a collective distribution sys
tem. ince irricjatiorn works construction is a costly 2 venture and the 
cost of water p:,er cihic meter stored is amongst the highest in the 
world the GIovernment has decided to subsidize the irrigation water by 
adopting different policies for works constructed under the two different
 
laws. Accordingly the policies for the subsidy and investment recovery for
 
the public works are the following:
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Figure 2
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,.4.1 Irrigation Division Schemes - Small Projects (Village Projects)
 

As explained before, almost all small single community irrigation
 
works are cosntructed in accordance with te-Irrigation Division Law. The
 
land owners with the consent of the Government form an Irrigation
 

Division and request the Government to proceed with the preparation of a
 

feasibility study of the project. The feasibility study is presented to
 

the land owners, members of the Irrigation Division for approval or rejec

tion. Upon approval, and provided the Government agrees, the project
 
designs are finalized and construction works start right after the approval
 
of the funds appropriation. The capital cost of such projects is fully
 
financed by the Government from Government funds in the following way.
 

- The Government provides from the Government Development Funds
 
Budget 2/3 of the capital cost, which is given as a Government
 
grant, to the Irrigation Division. The proportion of Government
 
subsidy is not always the same and may vary depending on the
 
socioeconomic situation of the land-owners.
 

- The remaining 1/3 of the capital cost or whatever remains, is
 
provided by the Government to the Irrigation Division through the
 
Loan Commissioners as a long term, low interest loan. The loan
 
is paid in 20-25 years at a rate of interest around 7% (at
 
present) with a three years grace period.
 

Upon completion of the works the project is handed over to the
 
Irrigation Division for management, operation and maintenance. The I.D.
 
elects the Irrigation Committee which according to the Irrigation Division
 
Law is entrusted with all legal and administrative powers to act on behalf
 
of the Division on matters related to management operation and maintenance
 
of the project.
 

The Irrigation Division has to pay for all operation and management
 
cost plus 1/3 of the maintenance cost. The remaining of the maintenance
 
cost is subsidized by the Government.
 

Therefore for projects constructed in accordance with the Irriga
tion Division Law the Government in practice pays all capital cost and has
 
to recover within 20-25 years 1/3 o7- -capital cost, or any other propor
tion being te loan granted to the Irrigation division plus the interest
 
resulting from the low interest rate. In principle it is the respon
sibility of the Irrigation Division Committee to impose and collect the
 

charges that correspond to the annual installment for the loan repayment.
 
The annual charge for the capital cost loan repayment is decided by the
 
Irrigation Committee which decides ol a per hectare (or per donnum) charge
 

calculated by dividing the total annLal amortization cost of the loan by
 
the area commanded by the distribution system, thus each beneficiary paying
 
according to the extend of his land being benefited by the project. This
 
measure of charge for capital repayment has been found to the just, easy to
 
apply and acceptable by the majority of the beneficiaries.
 

2.4.2 Government Waterworks Schemes - Major Projects 

Waterworks construc:ed under this Law constitute the bulk of the
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public irrigation project in Cyprus. Out of the 151,00 MCM of surface
 
storage in Cyprus 141.44 MCM constitute dams constructed under the Govern
ment Waterworks Law. Therefore the charge for irrigation water from these
 
projects is very important and very critical since it affects the produc
tion costs, of a major part of the irrigated agricultural industry. This
 
will be even more critical and most important with the completion of the
 
new projects now under construction, such as the Southern Conveyor Project
 
and the Khrysokhou Irrigation Project.
 

Table 3 shows a list of the Government Waterworks, completed and
 
under construction, their storage capacities and their water yields as well
 
as those of the Irrigation Division Projects, indicating the great role
 
that the Government Waterworks have in the agricultural production sector.
 

The Government Irrigation Projects provide for the construction of
 
the headworks (dams, boreholes, diversion weirs) and the distribution
 
system up to the farms outlet. For all these works the landowners are not
 
charged anything nor do they undertake any obligation or responsibility
 
towards the project. After completion of the works, at their request for
 
water supply, they undertake to buy water at a price which is fixed by the
 
Council of Ministers and which may be revised from year to year.
 

2.5 WATER CHARGING FUNCTIONS
 

2.5.1 General
 

The discussion that follows is applicable only to Government Irri
gation Projects where farmers are asked to pay a charge per cubic meter of
 
water consumed. The policy on the water charge or on the recovery of
 
investment for Irrigation Division Projects has been discussed in Section
 
2.4.1.
 

2.5.2 Purpose of water charges
 

Cyprus, with a semi arid climate, with a low rainfall unevenly
 
distributed and of unreliable pattern, has an accute water problem which
 
make irrigation projects very expensive to construct, and manage. Like
 
every good or service offerd, water has a price for which consumers are
 
asked to pay and prices are charged for two reasons (a) financial and (b)
 
economic. The financial one is that enough money must be raised to pay the
 
cost (or part of the cost) of operation maintenance and management, the
 
capital cost (or part of the capital cost) the interest on capital and the
 
insurance cost incurred for providing the water to the farm outlet. The
 
economic is that the quantity of water the consumers will buy and use will
 
depend on the price, i.e. if the price is very high this will discourage
 
the farmers from using the water or use it only for the production of very
 
high return crops (limited use) where low prices will encourage the waste
full use of the water. In broader sense pricing also has a social function
 
related to the multidimensional nature of social welfare where price levels
 
influence income distribution, economic stability, and other social goals
 
and to some extend the foreign trade balance.
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Table 3 GOVERNMENT WATERWORKS PROJECTS AS COMPARED
 
TO IRRIGATION DIVISION PROJECT
 

Storage Yield
 
Capacity
 

MCM MCM
 

I. Government Waterwork
 
A. Operational Projects
 

1. Argaka Magounda (0) 0.990 0.900
 
2. Ayia Marina (0) 0.300 0.300
 
3. Kalopanayiotis (0) 0.363 0.250
 
4. Kiti (0) 1.610 0.250
 
5. Lefkara (0) 13.850 5.000
 
6. Pomos (0) 0.860 0.900
 
7. Xyliatos (0) 1.220 1.200
 
8. Yermasoyia 13.500 9.000
 
9. Polemidhia kO) 3.430 2.400
 

B. Prior Projects
 
10. Paphos (P) 52.000 22.000
 
11. Vasilikos-Pendaskinos (P) 32.000 15.000
 
12. Khrysokhou (P) 25.000 14.000
 

C. Southern Conveyor

13 Southern Conveyor (SCP) 123.000 70.000
 

D. Recharge Waterworks
 

14. Recharge Waterworks 19.321 19.321
 

Total 287.444 160.721
 

I. Irrigation Division Projects
 
(26 Dams 20 ponds)- 9.556 9.000
 

Grand Total 297.000 169.721
 

1 Under construction
 

Letters in brackets stand as follows:
 
(0) For Operational Project (P) For Prior Project
 

2.5.3 Water charge function and the Law
 

The importance of the water charge for water from the Government
 
Waterworks has been fcreseen by the Cyprus Legislator and in 1968 the
 
Government Waterworks Law was amended to provide guidance for water charges

from such projects. In the Law which was passed by the House of Represent
atives of the Republic the following is stipulated, in summary.
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The Council of Ministers may by Regulations, ratified by the House
 
of Representatives, fix the fees, rates or any other money consideration
 
which may be levied or collected from persons who use water or get benefit
 
from Government Waterworks, these either being fixed in money terms per

donum or 
according to volume or time of use or according to the benefit
 
accruing or capable of accruing. In fixing the rates regard shall be made
 
to:
 

special cases considering the high costs of any works or other economic and
 

i. the interest on capital expended, 

ii. adequate provision for a sinking fund and insurance of the works, 
and 

iii. cost of operation, maintenance and administration of the works and 
the cost of pumping the water. 

of the 
The rates or fees according to the law shall not be more than 40% 
weighted average cost of the water (per cubic meter) but in some 

social conditions prevailing in the project area the rate may be increased
 
up to 65% of the weighted average cost of the water.
 

From the above it is seen that the Law defines the maximum water
 
charge that the Government is allowed to impose for recovering part of the
 
investment, and according to the Law the Government is allowed to recover,

in normal cases 40% of the total weighted average unit cost of water and in
 
extraordinary cases up to 65% of the total weighted average unit cost of
 
the water. It also gives to the Government the power to:
 

(a) 	 Fix 
 the unit of water charge this being either in money terms per

cubic meter of water or in money terms per donum of land irrigated
 
or in money terms per donum of each crop irrigated or in money
 
terms per unit of time used. This flexibility contained in the
 
Law is very usefull since irrigation projects are not always equip
ed with water meters or water metering is not always easy to carry
 
out.
 

(b) 	 Fix different water prices for different crops, depending on the
 
benefit accruing or on the Government policy regarding the agricul
tural production and food requirement of the population.
 

(c) 	 Fix different water prices for different times of water use of the
 
year (spring, summer, autum and winter). Water during winter flows
 
combined with dam overflow have usually low price compared with
 
water supplied during summer time.
 

(d) 	 Fix different water prices depending on the benefit accrued or
 
capable of being accrued.
 

(e) 	 Fix different water prices depending on the volume of 
 consumption
 
(escalating water prices).
 

(f) 	 Fix different water prices for different project areas after 
con
sideration of the high cost of the works (capital and running
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costs) or other economic and social conditions prevailing in the
 
project area.
 

2.5.4 	 Water charge function and the Loan Agreement Between the
 
Government and t]e World Bank in relation to the Southern
 
Conveyor Project
 

The importance of the price of the irrigation water from the 
Government Waterworks not only those financed (partly) hy the World Bank
 
but of the irrigation water from all Government Waterworks is emphasized
 
strongly by the inclusion in the Agreement of a separate clause
 
setting 	the minimum average prices of irrigation water, in contrast to 
the Law which sets the maximum allowable prices. For pricing purposes 
the agreement divides the projects into three categories, (a) the Operatio
nal Projects, (b) the Prior Projects and the Southern Conveyor Project.
 

The Operational Projects are all small projects constructed before
 
1980 and generally the unit water cost is considerable lower than the
 
remaining prior and the Southern Conveyor Projects. The Prior Projects are
 
the three large projects financed by the World bank namely the Paphos
 
Irrigation Project, the Vasilikos-Pendaskinos Project and the Khrysokhou
 
Irrigation Project. The Southern Conveyor Project is defined as a cate
gory by itself (see Table 3 for Project Classification). For each of the
 
three categories the Agreenent stipulates as folllows:
 

Operational Projects: For these projects the Government shall
 
establish water charges at l-evels sufficient to recover a percentage of the
 
weighted average unit cost of the water made available under such schemes
 
which percentage shall be:
 

- for fiscal year 1984 not less than 28%
 

- for fiscal year 1985 not less than 35%
 

- for each year thereafter not less than 40%
 

Prior Projects: Starting with the year in which water is made
 
available (first year of operation) under each of the Prior Irrigation
 
Projects, respectively establish charges for the water made available in
 
the area covered by the respective Project at levels sufficient to recover
 
a percentage of the weighted average unit cost of water made available 
under such projects which percentage shall be:
 

- for each year starting with the first year of operation until 
the sixth year of operation not less than 30%, 40%, 45%, 50%, 
60%, and 65% respectively, 

- for each year thereafter not less than 65%.
 

Southern Conveyor Project: Starting with the year in which water 
is made available underthe Project (first year of operation) establish 
charges for project water which shall apply equally to surface and ground 
water, at levels sufficient to recover the weighted average of the full 
unit cost of groundwater and of a percentage of the unit of surface water 
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which percentage shall be:
 

- for the first year of operation not less than 45%
 

- for the second year of operation not less than 55%
 

- for the third year and the years thereafter not less than 65%.
 

For the purpose of price setting the term "unit cost" means full
 
operation, and maintenance costs together with capital cost to be calcula
ted at an interest rate of 9% per annum over a period of 40 years and the
 
term "weighted average" of such unit cost means multiplying the unit cost
 
for each scheme of project by the corresponding volume of water produced,
 
totalling the result and dividing such total by the total volume of water
 
available under said schemes and projects.
 

2.5.5 	 Criteria for fixing prices:
 

The Law as explained above sets the guidelines for maximum water
 
pices whereas in the Loan Agreement the minimum charges for each type of
 
project are recommended. In general it is stated that the Government using
 
the Law provisions and the Loan Agreement clause should proceed and impose
 
such prices so that 40% and 65% of the total cost of the irrigation water
 
is paid by the consumers depending on the source of supply or the Project.
 
Since not all projects are the same, differing in cost dispersed invarious
 
locations of the island, supplying water of different quality and with high
 
or low pressure, varying and stready discharges and irrigating low or high
 
return crops the following criteria were considered in the past and are
 
always considered for fixing the water prices, these being within the
 
guidelines stated in the Law and the Loan Agreement (inother words the
 
Covernment from each category of Projects collects the stated percentage of
 
the total cost of the water with prices diffe-rinkg I:rom project to project).
 

(a) 	 The weighted average cost of water: This criteria isthe first
 
named in Yhe aw-and-th-te Loan Agreement as a basis for fixing water
 
charges. For, each project te cost of water iscalculated using
 
the present worth method of analysis for the capital component cost
 
and the running cost method for the va-rible cost. Therefore, the 
capital water' cost coiponent for a project is more or less constant 
whereas the variable cost component represents the actual cost 
incurred during the year under consideration. lable 4 shows the 
calculated capital cost, the annual cost, the total cost of water 
for each project and the weighted *verage unit cost of water from 
the three categories of projects. 

(b) 	 The Annual cost: Provided that the consumers must pay at least the
 
running cost of a water then the annual cost must be taken into
 
consideration separately.
 

(c) 	 Ability of farmers to pay and Benefits received: The charge an
 
individual or a farmer will pay for water depends on his economic
 
situation and his income. Consideration must be made of the far
mer's economic condition especially in the first years of project
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implementation where the farmers have to spent money on land level
ling, land preparation, installation of the on farm distribution
 
system, the plantation of corps etc without any income incases of
 
permanent plantation for which, 5-7 years are required to reach a
 
maturity level of production. Therefore, the water charge must
 
take into account the farmers investment requirements program and
 
this must be fixed in relation with other development and subsidy
 
programs in irrigated agriculture in the project area. Related to
 
the ability of the farmers to pay is the benefit received from
 
irrigated agriculture, since very high water prices will discourage
 
farmers from usilg water or abandon in total the irrigated agricul
ture which will have an adverse effect on the project economics and
 
to the national economy ingeneral. Since the cost of irrigation
 
water in Cyprus is one of the highest in the world, in fixing the
 
rates as outlied in the Law and the Loan Agreement the Government
 
is carrying out studies on input-output from irrigated agriculture
 
thus establishing the safe limits of the water price that farmers
 
are able to pay safeguarding at the same time a reasonable income.
 
From studies carried out it is seen that with the existing water
 
prices there is no problem but inthe near future there will be a
 
problem which will force the Government to increase the subsidy
 
unless the benefits received (product prices) are increased at a
 
higher rate than now forecasted.
 

(d) 	 Water Quality and Services: The water quality from the public
 
projects inCyprus is at present of no great importance because the
 
water supply from the different projects is on the average of a
 
uniform quality. However, there are differences from one project
 
to another on the services offered, i.e. water pressure, rate of
 
supply, mode of water supply (on demand, on roation) and the water
 
dependability. These are taken into consideration when fixing the
 
water charge from a project.
 

(e) 	 Socioeconomic Reasons: Cyprus is an island with a large part of
 
its area under occupation and with the usual natural and short
 
communication roads blocked. This situation has created a serious
 
problem to some communities in some project areas, for which an
 
extra advantage has to be given to encourage them to stay in their
 
land and continue their activities as in the past. The same is
 
true for poor isolated communities.
 

(f) 	 Equivalence of water charge from Government Waterworks to the
 
water charge from Irrigation Division Projects
 

Although the quantity of irrigation water supplied from Irrigation
 
Division Projects is relatively small in general in some communi
ties it is as much as the water quantity delivered from the Govern
ment Waterworks. Under such circumstances the prices of the irri
gation water from the two categories of projects must be as close
 
as possible thus avoiding discrimination between the farmers. In
 
view of this and for achieving relatively uniform prices for the
 
whole island the Government is now studying the subsidy policies
 
for the Irrigation Division Law Projects.
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Table 4 UNIT AND WEIGHTED AVERAGE COST OF WATER
 
FROM GOVERNMENT WATERWORKS (1985)
 

Unit Cost of in U.S. cent/m3
 

Variable Total
 
No Project Name Capital Unit
 

0 + M Energy Total Cost
 

A. Operational Projects
 

1. Agraga Magounda 15.02 2.54 - 2.54 17.56 
2. Ayia Marina 14.62 3.52 - 3.52 18.14 
3. Kalopanayiotis 55.00 6.58 - 6.58 61.58
 
4. Khrysokhou Valley 3.78 3.52 4.84 8.36 12.14 
5 Kiti 38.82 2.42 - 2.42 41.24 
6. Lefkara 31.10 4.40 - 4.40 35.50
 
7. Pomos 12.72 3.52 - 3.52 16.24
 
8. Xyliatos 37.48 6.60 - 6.60 44.08
 
9. Yermasoyia - Polemidhia 16.02 2.42 1.20 3.62 19.64
 

Weighted average for
 
Operational Projects 15.60 - - 1.89 19.38
 

B. Prior Projects
 

10. Paphos 19.36 2.00 5.16 7.16 26.52
 
11. Khrysokhou 26.00 3.00 - 3.00 28.00
 
12. Vassilikos - Pendaskinos 28.00 3.00 - 3.00 31.00
 

Weighted Average for
 
Prior Porjects 22.00 2.34 3.38 5.72 27.72
 

13 C. Southern Conveyor Project 38.00 4.00 4.00 12.00 56.00
 

1 Using the Present Worth method 
2 Based on annual cost and volumes
 
3 Borehole scheme: All other suppled from a dams reservoirs
 

2.6 Water Charges Imposed since 1968:
 

Table 5 shows the water charges that were imposed during the period
 
1968-1985. As it is seen the water charges are more or less uniform and
 
they take into accound the project location, the period of supply (overflow
 
or supply from the reservoir) and the type of crop. Other criteria taken
 
into consideration are the service offered and the socioeconomic considera
tions.
 

2.7 Effectiveness of the Method Applied for the investment reccvery
 

Using the above guidelines and criteria the Council of Ministers
 



TABLE 5 WATER CHARGES FROM GOVERNMENT WATERWORKS (PUBLIC) U.S. CENT/M 3* 

Year 1970 Year 1971 Year 1982 Year 1983 Year 1985 Year 1986 
Ser. 
No 

Project 
Over-
flow 

Vegetable Other 
Crops 

Over-
flow 

Vegetable Other 
Crops 

Over-
flow 

From 
Dam 

Over-
flow 

From 
Dam 

Over-
flow 

From 
Dam 

Over-
Flow 

From 
Dam 

1. Agraka Magounda Free 2.0 2.0 Free 2.0 3.0 Free 4.0 Free 5.0 Free 6.0 Free 6.0 

2. Ayia Marina 1.0 2.0 2.0 1.0 2.0 3.0 - 4.0 1.0 5.0 - 6.0 - 6.0 

3. Kalopanayiotis Free 2.6 2.6 - 3.6 3.6 - 4.0 Free 6.0 - 7.0 - 7.0 

4. Khrysokhou Valley N.O. - - 5.0 5.0 - - 5.0 - 7.0 - 8.0 - 8.0 

5. Kiti 0.6 2.0 2.0 - 3.0 3.0 - 4.0 Free 4.0 - 5.0 - 5.0 

6. Lefkara N.O. N.O. N.O. - 2.0 2.0 - 2.0 Free 6.0 - 7.0 - 7.0 

7. Pomos 1.0 2.0 2.0 1.0 2.0 3.0 2.0 4.0 2.0 5.0 2.0 6.0 2.0 6.0 

8. Xyliatos N.O. N.O. N.O. N.O. N.O. N.O. N.O. N.O. Free 6.0 - 6.0 - 6.0 

9. Yermasoyia -

Polemidhia - 1.4 3.0 - 2.0 3.0 - 5.0 - 6.0 - 7.0 - 7.0 
10. Paphos N.O. N.O. N.O. - 3.0 3.0 - 4.0 - 7.0 - 8.0 - 8.0 

11. Vasilikos -
Pendaskinos N.O. N.O. N.O. N.O. N.O. N.O. N.O. N.O. N.O. N.O. - Free - 9.0 

12. Mavrokolymbos 2.0 3.0 - 2.0 3.0 - 4.0 - 6.0 - 7.0 - 7.0 

N.O. Not on operation 

* Exchange rate 2 U.S. Dollar to lCil.0 
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approve the water charge for each project. The criteria adopted so far
 
have proved to be very helpfull in fixing the water charges from the
 
various Government Projects although itmust be stated that the farmers are
 
never happy whatever the price of the water. Of course the problem of
 
water charges fixing will get more critical with the completion of the new
 
projects now under construction and when efforts will be made to implement

the Loan-Agreement provision for minimum charges. These provisions, if
 
applied without any modification will create three categories of farmers,

the cheap water farmers (from operational projects) the medium price water
 
farmers (prior Projects) and the expensive water farmers (the S.C.P.).
 

2.8 	 Percentage of direct subsidies to irrigation water
 

As described above, Public Irrigation Projects are built either in
 
accordance with the Government Waterworks Law or the Irrigation Division 
Law. 

For Projects constructed under the Irrigation Division Law the 
Government provides the following subsidies.
 

Capital 	Costs: The Government subsidizes 0.67-0.75 of the 
 total
 
capital cost with the remaining given as a long term low interest rate
 
loan. The'loan isgiven with a 7% rate of interest paid in22 annual equal

installments with a three (3)years grace period.
 

Running Costs: The Irrigation Divisions bear all the operation and
 
management costs and share with the Government the maintenance cost of the
 
headworks in proportion of 1/3 to 2/3.
 

For the Goverment Waterworks the Government undertakes total fina
ncing of the works with a subsidy ranging, according to the Law, from 0-60%
 
of the total cost of the water (capital and variable cost).
 

2.9 	 Government financial contribution to tertiary and on farm systems
 

In all cases the distribution systems (which are totally financed
 
by the Government) extend from the headworks up to the farm outlet inclu
ding the tertiary canals or pipes. For the on farm irrigation systems the
 
responsibility lies in total with the farmers who can either finance his
 
own on farm system or can make use of the "Improve water use Program"

sponsored by the Department of Agriculture. According to this program the
 
farmers can get a limited short term relatively low interest loan through

the Cyprus Cooperative Bank plus any technical consultancy concering the on
 
farm irrigation systea. Inthe past, the program provided a 15% grant on
 
the total capital cost.
 

2.10 	 Deficiencies of the Policies with regard to the recovery of
 
the irrigation Investment
 

The policy on water subsidy as outlined above has worked satisfac
tory in the past. For the Irrigation Division Law Projects the recovery

policy has been working up to recently quite satisfactory, with the old,

low capital, low running cost projects. Lately with the construction of
 
high capital and high running cost projects the sytem has come under pres

http:0.67-0.75
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sure by 	the farmers for increasing the subsidy in capital cost or subsidize
 
the running costs. This ismainly because the price of the irrigation
 
water from the Government Irrigation Projects was relatively cheaper than
 
the cost of the irrigation water to the farmers from the Irrigation Divi
sion Projects. Under such pressure the Government appointed a Committee to
 
study the subsidy program (of the Government) ingeneral including water
 
projects subsidy. Another development isthe Loan Agreement provisions
 
which actually set the minimum prices and the maximum subsidies of irriga
tion water from Government Waterworks which hopefully will increase the
 
prices 	of irrigation water from the Government Projects to match those of
 
the Irrigation Division Projects. Another deficiency of the persent system
 
is the 	procedure required to adopt a new water charge. Although the Law
 
sets the maximum prices (for Government Waterworks) any price revision
 
has to be approved by the Government and ratified by the House of
 
Representatives which result to delays and postponements.
 

All the above problems related to the recovery of the capital and
 
annual cost investment will be dealt in detail in the new study now under
taken by the Government in its effort to establish an Entity for the
 
Management of the water Resources of the island.
 

3 	 PAYMENTS FOR THE ABSTRACTION OF WATER FROM RIVERS OR FROM
 
GROUNDWATER
 

This subject has been under consideration inthe past in an effort
 
to optimize the utilization of the available water resources and curtail
 
the pumpage from the aquifers but no decision has been taken by the Govern
ment. 	 (According to the Waterworks Law all free funning water and all
 
groundwater belongs to the Government). This issue will be a separate
 
subject 	to be studied within the framework of establishing a Water Entity.
 

4 ACTUAL POLICIES WITH REGARD TO THE FINANCING OF IRRIGATION
 
INVESTMENT IN PRIVATE SCHEMES
 

Private irrigation schemes are defined those that serve only one
 
private. Since all free running surface water and the underground water
 
belongs to the Government private schemes can only be built for use of
 
private water or in cases of groundwater where a permit to pump water has
 
been issued by the Government to a private. Such private schemes are
 
comparatively small covering a very small area and no financing in any form
 
is given by the Gvoernment, except in the cases of the on farm distribution
 
systems, related to the "improved water use program" where the financing is
 
very limited. Also inthe case of Irrigation Associations where privately
 
owned water is developed for irrigation purposes the Government offers
 
financing and a grant but again the policy is to discourage the construc
tion of such schemes. Generally, it can be said that the Government does
 
not favour the construction of private irrigation schemes and its policy is
 
that no such schemes are to be encouraged. This reflects the importance
 
that the Government sets on the utilization of the vital for the economy
 
water resources of the island.
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5 	 ACTUAL POLICIES WITH REGARD TO 0 + M EXPENDITURE IN PUBLIC
 
IRRIGATION SCHEMES
 

5.1 	 General
 

Operation and maintenance costs are made to up of the following
 
components:
 

(a) 	 Operation costs which include the wages and incidental fees (insu
rances, social insurance, perdinent, transport, etc) for the emplo
yment of the staff required to operate and manage the project.
 

(b) 	 Maintenance costs which include wages and incidental fees for the
 
employment of the maintenance staff plus the cost for the purchase
 
of spare parts and equipment for the proper maintenance of the
 
project. Improvements, additions and replacements to the project
 
are not included inthe maintenance costs.
 

(c) 	 Energy Costs: These are the costs required to pump the water of
 
the project if required.
 

The 0 + M costs are calculated by adding all costs associated with
 
the operation, management, and maintenance of the project, inclu
ding those related te the dam, plus the cost of the energy if any.

Replacement to the project or imporvements or extensions or large

scale repairs and maintenance are assumed as capital cost and
 
are not accounted in the 0 + M costs.
 

5.2 	 Predominant methods of collecting charges
 

0 + M recovery policies are different for the two types of public
 
irrigation projects as follows:
 

i. 	 Irrigation Division Projects. According to the Law the Irrigation

Division works are managed by Irrigation Committees, elected by

the beneficiaries. The Committees have the power to impose char
ges to the beneficiaries in such a way so:
 

- all operation, management and energy costs are paid by the
 
beneficiaries. No Government grant or subsidy is given to the
 
Irrigation Division.
 

- the maintenance costs of the headworks are shared between the
 
Government and the Irrigation Division at a ratio 2 to 1. The
 
grant is given on maintenance works carried out by the Water
 
Development Department which controls the Government Funds. No
 
money are given to the irrigation Divisions for works carried
 
out by themselves unless such works are approved by the Water
 
Development Department.
 

All operation, management and the share of the maintenance costs
 
are collected intotal, separately from the capital cost, by the
 
Irrigation Committee by imposing to each beneficiary a charge

either per cubic meter of water consumed or per unit area of the
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land commanded by the irrigation system. In cases where pumping
 
energy cost is a major component of the 0 + M costs the charge is
 
proportional to the volume of water consumed.
 

Based on the above the I.D. Committies, under the supervision of
 
the Government (District Officer), prepare an annual budget of
 
income and expenciture related to the 0 + M costs, with the Gove
rnment contributing only 1/3 of the maintenance cost of the head
work. This budget is balanced and the beneficiaries are charged
 
accordingly.
 

ii. 	 Government Waterwork Projects
 

Operation and maintenance costs for the Government Waterworks are
 
provided in a budget prepared either by the Waterworks Committee or
 
the Water Development Department and approved by the Council of
 
Ministers. The 0 + M costs are not collected separately but accor
ding to the Law they are added to the capital costs for the cal
culation of the unit water cost and are taken into account in
 
fixing the water charges (see section 2.5.3).
 

5.3 	 Effect of Energy cost on 0 + M costs
 

Public irrigation projects in Cyprus, as a rule, provide the water
 
to the individual farm outlet at sufficient pressure, around 3.5 bars, for
 
on farm irrigation by high application efficiency systems. The responsibi
lity for providing the required head to the farm outlet (a prefix head)

lies with the project and if pumping is required then such pumping is
 
undertaken by the Project.
 

The effect of the energy cost on the 0 + M costs is small or great
 
depending on the total manometric head to which the water is pumped, the
 
cost of fuel and the volume of water which requires pumping.
 

From the figures given in Table 4 it is seen that the energy costs
 

where required is comparatively great being 40-50% of the 0 + M costs.
 

5.4 	 Low and High Capital cost Projects and 0 + M Costs
 

The amount of capital expenditure per hectare for an irrgation

project (or the capital cost of water) depends very much on the type of
 
headworks (expensive or cheap clam, pond or, boreholes) the conveyance if any
 
and the type of the distribution system. Due to topographical constraints
 
dam structures in Cyprus are very expensive which result to high investment
 
cost per hectare compared with borehole project which result to low invest
ment cost Der hectare. However, the low investment cost per hectare for
 
the borehole projects is outweighted by the high pumping costs, (increased
 
0 + M cost) thus the total water cost being approximately the same for low
 
and high investment projects. In general, it can be said that surface water
 
projects with high investment cost per hectare and without pumping have a
 
low 0 + M cost whereas groudnwater schemes with low investment cost per
 
hectare have a high 0 + M cost due to pumping and due to high maintenacne
 
costs. Table 6 gives the capital and 0 + M cost of surface and groundwater
 
schemes, for comparison purposes.
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Gravity schemes usually have a smaller 0 + M cost compared with the
 
0 + M cost of the pumping schemes as is seen from Tables 4 and 6.
 

Pumping schemes require higher operation and maintenance costs
 
resulting from the following:
 

- Pumps require continuous attendance and maintenance which is not
 
required by gravity scheme.
 

- The maintenance of the pumping unit is comparatively expensive
 
both inwages and spare parts.
 

- Pumping costs extra money not required by gravity schemes.
 

Table 6 CAPITAL AND 0 + M COSTS FOR LOW AND HIGH INVESTMENT
 
COST SCHEMES* IN U.S. DOLLAR/HA OR U.S. DOLLAR/
 

No Scheme/Type 


1. Eftagonia Pond 

2. Arakapas Pond 

3. Kyperounda Pond 

4. Dhierona Pond 

5. Polystypos B/H 

6. Alona B/H 

7. Askas B/H 

3. Agros B/H 

9. Sykopetra B/H 


Annual cost Capital 0 + M Total Unit
 
in U.S. Cost in cost cost U.S.
 
Dollar U.S.cent in U.S. cent/m
 
per Ha per m' cent/m3
 

952 18.1 9.1 27.2
 
1087 20.7 5.3 26.0
 
1192 22.7 17.7 40.4
 
1352 25.7 4.1 29.8
 
845 16.1 24.9 41.0
 
721 13.7 14.70 28.4
 
665 12.6 15.0 27.6
 
540 10.2 13.9 24.1
 
586 11.2 13.6 24.8
 

* All these schemes were constructed within the Pitsilia Intergrated Rural 

Development Project partly financed by IBRD.
 

5.5 Farmer's participation in0 + M decisions
 

Operation and Maintenance decisions in public irrigation projects
 
are taken by the responsible authority entursted with the operation, mana
gement and maintenance of the projects as follows:
 

i. Irrigation Division Projects:
 

The operation, management, and maintenance of the Irrigation Divi
sion Projects are according to the law entrusted to a Committee
 
elected every three years. This Committee has all the legal and
 
administrative power to operate, manage and maintain the project

according to rules and regulations approved by the beneficiaries
 
and the Government. However, due to the fact that the Committee's
 
technical know-how are limited, and for economy reason, the Commit
tees request and get technical advise regarding operation and
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maintenance for the schemes from the Water Development Department,
 
which finally undertakes the maintenance of the works, (mainly the
 
headowrks) where the operation and management remains in the hands
 
of the Committee.
 

ii. Government Waterworks
 

The operation and management of the Government Waterworks is en
trusted either to the Water Development Department or to Waterwork
 
committees, whereas the maintenance is always entrusted to the
 
Water Development Department. As it appears all decisions concer
ning the maintenance of the Government Waterworks are taken by the
 
Water Development Department. The same applies to projects ope
rated and managed by the Water Development Department although
 
Advisory Committees composed from Government officials and farmers
 
representatives can give an advice accordingly.
 

For projects run by the Waterworks Committees all decision concer
ning the operation and management are taken by the Committees.
 
These Committees are Government controlled Committes made up of
 
Government officials (the district officer, representantives of the
 
Water Development Department and the Department of Agriculture) and
 
farmers representatives elected by the farmers.
 

6 FARMER'S ABILITY TO PAY WATER CHARGES
 

6.1 General
 

The charge a farmer will pay for the consumption of irrigation
 
water will depend on his economic situation, his income in general and
 
ivestment requirements and mainly on the revenue he is getting from the
 
irrigated crops. Therefore, great consideration must be given in fixing a
 
water charge to the ability of the farmers to pay. This ability is general
ly a function of the benefits received and the taxes paid.
 

6.2 Revenues from Irrigated Crops
 

If the net revenue received per cubic meter of water used is higher
 
than the water charge per cubic meter of water then the farmer is consi
dered to have the ability to pay the charge. This is established by
 
studying farm models with representative farm budgets by considering the
 
benefits and costs related to one hectare of each crops of the crops
 
included in the project area. Therefore, the net benefits, before paying
 
for irrigation water charge, are estimated by deducting from the gross
 
revenue the production cost, the interest in operating capital, the invest
ment cost and maintenance of on farm distribution system but not the cost
 
of the irrigation water. Given the quantity of water required for the
 
irrigation and compared with the proposed water charges to see if the
 
charge is profitable or not. From the sudies carried out in 1985 the
 
return to water from perennial and annual crops are as shown on Fable 7.
 

6.3 Pricing policies for agricultural input and farm products
 

Generally, it can be said that the prices of the agcicultural
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inputs such as fertilizers, herbicides and 	others including machinery and
 
fuel are controlled and to some extend Subsidised by the Government, where
 
the farm product prices are free to fluctuate and be established by the law
 
of supply and demand with few exceptions one being the banana whose price

is fixed by the Government (import of bananas in not allowed for the
 
protection of the local production).
 

6.4 	 Tax Policies on land, on produce and income
 

Agricultural land is not in any way taxed 	nor is the 
production

taxed. The farmers are subject to the same income tax like any other
 
citizen of the republic. Any help they get is in the form of subsidies.
 

Table 7 RETURN TO WATER FROM PERENNIAL AND ANNUAL CROPS
 

Ser. No Crop 	 Return to Water
 
in U.S. cent/m3
 

1 Citrus (mixture) 19
 
2 Table Olives 122
 
3 Avocadoes 58
 
4 Bananas 
 20
 
5 Tomatoes 	 68
 
6 Potatoes 	 122
 
7 Ground Nut 	 20
 
8 Melons 
 204
 
9 Water Melons 106
 

6.5 	 Effect of Water Charges on the revenue from crops and on
 
production cost
 

From studies carried out in the past (inNovember 1984) ithas been
 
established that the water cost amounted to around 10-20% of the total
 
production cost where a 100% increase (from 6.52 to 13.04 U.S. 
 cent/m 3) of
 
the charge would increase the portion between 20 and 35%, increasing the
 
total cost of production by 12 to 20%. Further increase to the water
 
charge would have a still higher increase in the procuction cost which if
 
not compensated with higher prices of the agricultural products will render
 
the farmers unable to pay for hich increased charges.
 

Table 8 shows the gross revenues, the production costs including

water, and the benefits in U.S. Dollars/Ha of the main crops under irriga
tion inthe Government Projects.
 

7 PROBLEMS RELATED WITH THE FIXING AND COLLECTION OF WATER 

CHARGES 

7.1 Fixing of Water Charges and Problems 

According to the existing Law and the policies the fixing of 



TABLE b GROSS REVENUE, PRODUCTION COST AND NET BENEFIT IN U.S. DOLLARS/HA
 

Costs U.S. Dollar/Ha Net Benefits
Crop Gross Revenue 
 U.S. Dollars
 
U.S. Dollars/Ha 
 Production Interest on Cost of Cost of Maintenance and Total per Hectare
 

Costs operating Irrigation Irrigation Replacement of
 
capital Water System Irrigation system
 

Tomatoes Open 10,800 6,255 285 570 315 
 45 71470 3,300

Cucumbers Open 12,150 7,425 330 
 420 315 45 8,535 3,615

Potatoes Spring 7,500 3,405 
 150 300 315 45 4,125 3,285

Groundnuts 2,925 1,635 75 450 315 
 45 2,520 405
 
Water Melons 9,450 3,855 180 
 480 315 45 4,875 4,575

Melons 13,500 3,315 150 480 315 45 4,305 9,195r
 
Onions 12,150 4,260 195 375 
 315 45 5,190 6,960

Citrus 7,740 2,640 120 
 825 - 165 3,750 3,990

Lemons 7,125 3,225 
 150 825 - 165 4,365 2,760

Avocados 11,250 1,725 175 975  165 2,940 8,310

Bananas 8,325 3,510 165 1,470 - 165 5,310 
 3,015

Table Olives 11,250 4,920 
 165 345 - 165 5,655 5,595
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water charges 
 is done for the two types of Public Irrigation Schemes as
 
follows:
 

(a) Irrigation Division Law
 

For each Irrigation Division the elected Irrigation Committee is

responsible for fixing the charges in such a 
way so that all 0 + M
 
costs are paid and any debts due to capital expenditure for the
 
construction or rehabilitation of the scheme are repaid in accor
dance with the loan agency terms and conditions. The fixing of

charges by the Irrigation Committee is always done in accordance
 
with the existing regulations of the Irrigation Division which 
 are
 
approved by the beneficiaries and the Government.
 

(b) Government Waterworks
 

For all Government Waterworks the water charges are fixed by 
the

Council of Ministers (inaccordance with the existing Law, the
 
S.C.P. Loan Agreement provisions and the criteria as explained in
 
Sections 2.5.3, 2.5.4 and 2.5.5) and are ratified by the House of

Representatives. The relative studies for the water charges fixing
 
are carried out by the Water Development Department and the Depart
ment of Agriculture and proposals are submitted to the Council 

Ministers, for approval. The approved water charges 

of
 
are then


submitted to the House of Representatives for ratification and
 
are published in the Official Gazette of the Republic in the 
form
 
of Regulations.
 

In the case of the Irrigation Divisions the mechanism of water
 
charge fixing is simple and flexible and does not present any

difficulties. 
 On the other hand the mechanism and procedures for
 
water charges fixing 
 for the Government Waterworks is slow and

tedious which result to delays and very often no decision is taken
 
so water charges are not revised.
 

7.2 Collection of Water Charges and Problems
 

Water charges collection from the beneficiaries for the two types
 
of Public Irrigation Schemes isdone as follows:
 

(a) Irrigation Divisions
 

The charges are collected by the treasurer of the Irrigatien

Com ittee. These are collected either once every year or every two
 
months depending or, the method of charging. There are no serious
 
problems except in case where the beneficiaries or land owners are
 
at large in which case their beneficiaries are charged or the
 
charges are collected by the tax collectors of the Inland Revenue
 
Department.
 

(b) Government Waterworks
 

The collection of charges from the sale of water from the 
Govern
ment Waterworks is the responsibility of the Waterwork Committees
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if the Project is operated and managed by a committee or the Direc
tor of the Water Development Department if the project is mana
ged by the W.D.D. In both cases the collection of the charges is
 
done in accrodance with regulations approved by the Concil of
 
Ministers and ratified by the House of Representatives. According
 
to the existing Regulations the consumer is required to settle any
 
bill within 15 days of its issue. If the bill is not paid then
 
it is sent to the tax-collector of the Inland Revenue Department
 
for collection.
 

The above procedure although it has been working for some time now,
 
(over 18 years) it has a basic drawback for itdoes not force the
 
consumers to pay in time and properly their debts. This resulted
 
to the accumulation of debts from a number of consumers, amounting
 
to hundreds of thousands of dollars enhanced also by the slow and
 
lengthly procedure of charge collection by the tax-collectors.
 
Based on the above findings the Water Development Department has
 
proposed the revision of the water charge collection Regulations by
 
introducing a number of measures which will encourage and force the
 
consumers to pay their debts in time. Such measures are the follo
wing:
 

- Payment will be made within 30 days after issue of the bill.
 

- If the bill isnot paid in time the water supply will be inter
rupted and for its restoration the consumer will have to pay
 
the pending bill, a 10% surcharge on the bill and expenses for
 
the interruption and restoration of the supply.
 

- The Director or the Waterworks Committee will have the right to
 
bring the consumers to the court for the recovery of the charges
 
in case the consumers refuse to pay.
 

- If the charges cannot be recovered by using the above measures,
 
then they will be sent to the tax-collector for collection.
 

The proposed measures (Regulation Revisions) already tried in one
 
project have proved to be very effective.
 

CONCLUSIONS AND RECOMMENDATIONS
 

This paper concludes that water charges are necessary for the
 
efficient use of the available water resource and for the colleciton of the
 
necessary funds to cover for the construction and operation and maintenance
 
costs. The criteria and the guidelines available for fixing the charges
 
are well established while the procecure for fixing the charge is slow,
 
lengthly and tedious resulting to delays or no action at all. The proce
dures for charge collection are well defined and effective and with some
 
improvements will become even much more effective.
 

A drawback of the water charge function included inthe S.C.P. Loan
 
Agreement between the IBRD and the Republic of the Cyprus isthat it will
 
finally create three categories of farmers, the cheap water farmers, the
 
medium price water farmers and the expensive water farmers. This must be
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avoided so that all 
farmers on the island being supplied with water from

Public Irrigation Projects are treated-equally. Other difficulties 
faced
with the procedure of water charge fixing are expected to be dealt with in
the study for the establishmement of a 
Water Entity which will undertake

the management of all water resources of the island.
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FOOTNOTES
 

1 No official figures are available after this year because 
of the
 
occupation of a large area of the area by the Turkish Army.
 

2 Irrigation projects 
are constly because of physical and social
 reasons. Physical in the sense that all river beds are steep

narrow presenting difficulties in finding suitable damsites, 

and
 

geology, heavy silting problems, wide variation of flows, 
poor
 

social, highly fragmented land tenure which add to the cost. 
and
 

3 
 For the law, the weighted average cost of the water per cubic meter

is calculated by diving the summarisation of all costs described in
(i),(ii), and (iii) above, of all Government Projects by the total
 
amount of watir for sale.
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IRRIGATION WATER CHARGES IN MEXICO
 

Alfonso Olaiz P.
 

Technical Secretary
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1. 	INTRODUCTION
 

Mexico has under irrigation about 5.6 million hectares. Irrigation
 

Districts, that are large scale irrigation systems, represent 60 per cent of the
 

total. Irrigation Units or small scale systems account for 32 per cent and
 

Private Irrigation Schemes make up the rest (around 8 per cent). These systems
 

are operated respectively by the state, the direct users and private owners.
 

lrrigated areas are located mainly in the northern and central parts of the
 

country, where climate is mostly arid or semiarid.
 

Annually Mexico harvests an average area of 18 million hectares. The
 

irrigated sector contributes about 50 percent of the total value of agricultural
 

production. (Appendix).
 

Predominant crops in irrigated areas are very similar to those in the 

national crop pattern, where basic grains and products are the major elements 

(corn, wheat, beans, rice soya, sorghum, cotton, sugar can, saffron, sesame, 

etc.). They all have guaranteed prices that represent, most of the time, a 

ceiling price for the products. Around 50 p'r cent of total export value of 

agricultural products come from irrigated areas. Export goods such as tomatoes, 

cucumbers, green peppers, etc., are produced mainly in Irrigation Districts 

located in the north and northwest of Mexico.
 

The principal type of irrigation in Mexico is by gravity (70 per cent); 

deep well pumping makes up 30 per cent remaining. Other types of irrigation 

schemes such as sprinkler and trickle irrigation, ire not significant. 

IT is estimated that between 1988 and 1990, t.5 million hectares of total 

irrigat d area will be needed in order to meet the demand and reach sufficiency 

in food production. Rehabilitation programs have been a part of the investment 

program. It is aimed to complete work on the systems and to recover past and
 

higher productivity levels; it represents a cheaper unit investment per hectare
 

thon new works. 

2. 	POLICIES FOR FINANCING PUBLIC SYSTEMS
 

Actual policies were established in 1983 in the National Plan for
 
costs of public
Development. The aim is for a better equilibrium between the 


services and payments made by users. The principles are embodied in the
 

principal fiscal laws that apply to water use.
 

a) 	In the past, most of the inves.tments in irrigation systems were
 

financed by the public sector, except for some rehabilitation works in
 

irrigation districts that were charged to the users. Today,as a
 

product of the search of a better policy, a fair one, more
 

participation of direct users is promoted. The investment side of
 

cost recovery is ruled by the law: "Ley de Contribucion de Mejoras
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por Obras Publicas de Infraestructura Hidraulica" (Law of 
Contributions for Betterment of 	 Public Works of Hydraulic
Infrastructure). It establishes that direct users of new irriga ion 
systems, built up by the state, should cover a contributio'n of 90 per
cent of the recoverable value of the works, in a period of 15 years
and with a down payment of 10 per cent of such value the fir'st year.The 	 interest rate for annual payments is determined also through 
fiscal regulations.
 

b) 	 Direct subsidies to investment costs vary among type and scale of the 
systems, the location and the potential users of the services. 1Pumpel

irrigation is not subsidized in irrigation districts, while gravity
 
systems have certain participation of state resources, although it 
is
ruled by the law mentioned already. Irrigation Units, are scattered 
all through the country, regardless of the type of irrigation, are
subsidized in the investment costs because one 
of the main objectives

of these units is social and local development. Tendency today is 
to

combine federal, state and private resources for the construction of 
hydraulic works for irrigation.
 

c) Public investments include the works needed 
to convey water and
 
deliver it 
to the farm. On-farm work can be financed totally by the

producer or they may be financed with 
the aid of a repayable loan or
 
credit.
 

d) 	There are no general indirect methods to finance 
public irrigation
 
investments other than resources included in the public budget.

Today, more and more participation of local and 
state levels is
 
expected in construction works.
 

e) 	The recovery of irrigation investments, when 
it is done by direct
 
means, is regulated by law (Law of Contributions for Betterment). The

law 	also dictates that the resources obtained by this mean, should be 
again assigned to construction of new 
irrigation infrastructure, or
reinvested in betterment or rehabilitation of existing hydraulic
 
facilities.
 

f) 	 As with every new, enforced, change (1986 is the first year that the 
law 	is applicable), there is natural 
resistance from users. This 
is

due 	 to a change in conditions that prevailed for years, where direct 
recovery was not considered as normal. 
 Also, federal funds for 
irrigation systems all assumed to benefit the 
mass of producers and

rural families with no water rights or 	 land, by taking care of 
promoting productivity at the same time. Gradually, irrigation works
 
became more expensive as the level 
of difficulty inr'reases. if
prices, economic conditions, devaluation of the Mexican peso 
and
 
deterioration of the already odd equilibrium between the agrixultoral
sector and the other sectors, do no help to increase productivity of
the 	 rural sector, effectiveness of investment recovery will be low. 
In 
order to be realistic, present charges or contributions are being


revised and adjuusted to different payment capacities of farmers. 

3. 	 PERMISSION TO ABSTRACT WATER AND FEES 

Payments for the abstraction of water are established by another different 
fiscal law: "Ley Federal de Derechos" (Rights Federal Law). The 	 payment for 
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abstraction is a new concept in Mexico but is considered as one of the four
 
components of the Price of Water. (Figure I) It was first put into law in
 
1982. Annually, the fee is revised and adjusted to the socio-economic
 
conditions, potential users and policies regarding the primary sector.
 
Meanwhile the low takes into account different charges for different regions,
 
water uses and sources of supply for irrigation activates. The abstraction
 
component of the price of water was allowed to be uniform for all regions, an
 
equal right per cubic meter, everywhere, and it is low, almost symbolic,
 
compared with water charges in other uses. Still it is consistent with the
 
principle that every water user must pay, must contribute for the use of water.
 

a) 	For irrigation, there is only one uniform change per cubic meter in
 
the country. For 1985, Congress of the Union decided to exempt
 
irrigation users from this payment. The regulation and the amount of
 
the charges are reconsidered each year.
 

b) 	Two Federal Secretaries are responsible for the assessment and
 
collection of water charges: Secretaria de Hacienda y Credito Publico
 
(Secretary of Treasury and Pubic Credit) and, Secretaria de
 
Agricultura y Recursos Hidraulicos (Secretary of Agriculture and Water
 
Resources). They act in a coordinated way and are continuously
 
looking for better, fair and efficient water price schemes.
 

4. 	FINANCING PRIVATE INVESTMENT
 

Policies with regard to financing irrigation investment on private farms
 
again are consistent with national priorities in which sufficiency in food
 
production is an important objective, in Mexico a regime of mix economy
 
prevails. Public sector support of private investments in irrigation amounts to
 
credit through nationalized banks, low interest rates, tax exemptions and
 
technical assistance, among others mechanisms. the policy is to support private 
efforts as much as possible, subject to the availability of resources. However, 
privaie irrigation schemes are made possible basically because individuals 
commit their own resources.
 

a) 	Irrigation systems are public infrastructure that provide farmers with 
services of water distribution and drainage of excess and return 
waters. The users own the land as private producers or, exploit it 
under the "Ejido" system. 

As was mentioned, private irrigation schemes account for a small part 
of total irrigated area and in national figures their contribution is 
small. At regional and local levels, private developments might be 
more important because it is associated with certain crops and 
agroindustries that process the commercial farm's output, or the
 
output may be for purposes of cattle and dairy production.
 

b) Besides attempting to supply loans at low interest rates, the general
 
policy is to support investment decisions of farmers, considering
 
scarce resources and the net transfer of surplus from the primary
 
sector to the rest of the economy. Private individuals, are
 
entrepreneurs that look for resources to capitalize their
 
exploitations and make a growing and steady profit from it.
 

c) 	There is a lack of recent analysis regarding the comparison of public
 
versus private irrigation schemes. By principle, the private schemes
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are expected to be more efficient and productive, with lower operation
 
costs and adequate maintenance of their installation. One most recall
 
that in Mexico there are no public irrigation systems owned, operated 
and exploited by public personnel. The systems were (mostly)
constructed by the public sector, but the land and 
water rights belong
 
to users, to producers registered in the system.
 

5. OPERATION AND MAINTENANCE POLICY
 

The general policy is that irrigation users must cover the total operating

maintenance costs of the irrigation systems. (Figures 1 & 2) In irrigation
districts, oI.ration and administration of the infrastructure 
is a
 
responsibility of the public sector, in particular, of the Secretary of 
Agriculture and Water Resources. 
 This agency collects water charges and applies

the receipts to cover operation and maintenance costs. The policy and the
 
instruments for the implementation of these water charges are regulated by law 
(Rights Federal Law). Small scale irrigation units are under the direct
 
administration of their respective user's associations.
 

a) O&M costs are generally estimated on a yearly basis according to the 
accepted crop pattern programmed for the agricultural year, which in 
turn is a function of water availability expectations. The costs
 
include all relevant expenditures for operation, administration, 
technical assistance and normal conservation or maintenance costs.
 
The predominant method of collection 
of water charges is advanced
 
payment by users when placing the order for irrigation.
 

The types of water charges are mainly by volume delivered or by 
irrigated hectar. Amounts vary according to crops, with regard to 
their profitability, market of consumption and water use and, in some 
cases, a differentiation is made for farm size, type of 
producer, etc.
 
The Government contributes some subsidies mainly to 
the less developed

irrigation districts, 
those that have the smallest parcels per

producer, low value crop patterns and lower technological c!onditions. 

The law, Ley Federal de Derechos, determines the level of financial
 
self-sufficiency the districts must reach every year. 
 The percentages 
are 60, 80, or 100 percent of O&M cost recovery depending on the size
of the district and the average size of farm. Also, the same law 
considers some adjustments to these percentages, according to annual
 
conditions of rainfall, etc.
controlled water availability, plagues, 
As with most costs, irrigation expenses are rising as projects become 
more difficult to build and operate. Costs of dams are included in 
the investment costs, but 
their operation and maintenance are
 
considered as part of O&M costs. In Mexico, income from energy
production from multiple purpose dams 1-3 separated and directly 
managed by the Energy Commission, even thouih some of the common costs
 
are included in the irrigation costs.
 

b) Wh en economic resources are scarce to cover full O&V cost-,, budget for 
maintenance of the infrastructure -s reduced and ,;3rk is postponed
until times with higher availability of resou'rces. When this 
situation prevails over a period or years, the inf--;A3trL!CtcUre suffers
from deterioration and then programs and new inve:'ments for 
rehabilitation are needed. Actual policies are dire!ted to stop
deterioration and gradually recover and conserve structures built at 
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different dates, relying on more involvement of direct users and
 
general local participation.
 

c) 	C&M charges and investment recovery costs are calculated, fixed and
 
collected separately and each fee is ruled by their respective law:
 
Rights Law for O&M charges, and Law of Contributions for Betterment
 
for Investments. National administration of irrigation districts
 
takes care of collection of both charges. The income from O&M charges
 
is used locally to cover recurrent cost for normal O&M. Income from
 
recovery of investment costs should be used for new works, maintenance
 
and repairs of existing hydraulic infrastructure. The funds are
 
allocated to project at the central level after assigning priorities
 
and distributing the budget among projects, programs, alternatives and
 
regions.
 

d) 	Main components of O&M costs are: operation itself, conservation or 
maintenance and betterment of installations, administration, technical 
assistance to producers, statistics and research directed to 
irrigation, drainage and soil use. The first two components, 
operation and conservation, represent about 80 per cent of total
 
costs, however, this percentage varies depending on the district.
 

e) 	Just few irrigation districts have deep well pumping systems; the 
majcrity are gravity ones. In districts using groundwater, the energy 
costs as well as the capital costs involved in drilling and equipment 
for thc well, are covered by private uses. Energy tariffs have been 
steadily increasing over the past few years and represent, for users 
rer ing on deep wells, more than 70 per cent of their costs of 
man !ging water to irrigate their crops. 

f) 	 A rent reorganization of the Secretary of Agriculture and Water 
Resourc(;i had been carried out. in accordance with national policies. 
Moro anid mo-e the activities and decision-making processes to allocate 
and manage resources for irrigation districts and units, are being 
t-ansferrd from the central to the regional level. The Secretary has 
Delegat: i each state of the country (32) and they have the 
res onibi]ity of w tching over irrigation development. At the 
cen trJ.- evel the fol lowing activities are performed. Setting norms,
aaly--and is istribution of resour,es from the budget, plus 

montring; ai evalual-ion of projects and programs. Decisions are in 
acco-din c with national and sectorial objectives and priorities. 

g) 	 A cemp.r'ion of O&M costs3 for high versus low investment costs schemes 
is diffiu Llt because many irrigation systems now operating were built 
whtire the>- construction were sta-'ted more than 40 years ago. There 
dcisv.! t was much easier and direct than today's projects, which 
ar'0 constantly risirig in level of difficulty and investment needs. It 
is oxpec':ed that projects already built with good designs and correct 
operaT1on p'ocedures or rules, should have similar O&M costs per 
irrigated hectarc. However, different characteristics of the various 
irrigation districts and technologies determine the level of O&M 
costs. Efficiency in conveyance and application also affect the unit 
costs, which are greater for those less efficient in water management 
districts, and for those having crop patterns with high water 
consumption per hectare, or whether there is single or multiple 
cropping. National administrators do not pay energy costs of deep 
well pumping, and therefore, from this point of view, gravity schemes 
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for the public sector are more costly than others. Gravity systems
 
are capital intensive in their construction with relatively low 
costs
 
of O&M. Pumping systems are less capital intensive but require higher
 
O&M costs.
 

h) 	By law and by internal regulations of irrigation districts, 
users or
 
farmers do participate in O&M decisions 
through their representatives

in the Comite Directive (Directive Committee), of the Irrigation
 
District. Public agencies also participate, because there is an

important role for the Secretary of Agriculture and Water Resources.
 
In small scale irrigation units, because they are managed directly by

their users association, farmers participate more 
directly in O&M
 
decisions.
 

6. 	ABILITY TO PAY
 

The 	 farmer's ability to pay water charges varies significantly according
to irrigation district, location, technologies used, crops produced, efficiency
in 	water use, and most important, prices for their products. 
 Estimation of
 
farmer!-" ability to pay poses problems. First, the statistics of cost;
_production of crops generally are associated with prosperous or advanced farmers 
who are well organized, have accountants and use all inputs needed for better 
yields, and therefore have the higher production costs (Ed: per hectare). On 
the other hand, production returns most of 	times refer to average figures of the 
system or irrigation unit, instead of those of best farmers from where the 
costs 
none from. This leads to a general underestimation of the real ability to P-y
of farmers. In addition, rapid changes in the economic and financial conditions
 
in 	 Mexico, make any analysis obsolete very soon. 

However, calculations for years 
1976 to 1981 show that this ability is
 
real and positive, since representative water charges average between 1 per cent 
to 3 per cent of production value in most cases, for most common crops. (see 
Table I for example calculations.)
 

a) 	 Revenues from irrigated crops could generate a profit from 17 to 50 
percent during a growing period of cropa (4 - 6 months) with respect 
to 	the 
costs of production. Again these calculations are for past
 
years and today, with interest rates in the Banking System being

around 90 per cent, simple annual rate, and 	 more than 140 percent a 
year with continuous compounding, net profit estimates 
of irrigated
 
agriculture should be revised.
 

b) 	 Certain public sector industries produce inputs for agricultural
 
production such as certified seeds, fertilizers, pesticides, etc. and
 
are 	 distributed at cost prices or at low cost among farmers, mainly 
those ejidatorios 
with scarce resources. Commercial and advanced
 
farmers pay full costs and get their inputs out of private businesses 
or even import them, mainly from United States. 

) 	 In regard to tax policies, recent administrations have decided to 
impose a preferential treatment to farmers producing food and primary
goods. Exemptions have been agreed and implemented in taxes for land, 
production, and even for farmer's net income. This tends to 	offset to 
a certain point low income coming from low guarantee prices and the 
corresponding net transfer of 	 economic and financial resources from 
the 	primary to industrial and commercial sectors.
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d) 	Water charges have been set low to not discourage production or affect 
significantly the net income of farmers. But, at the same time, and 
these are the ccntral objectives of the Price of Water, (Tables 1 &52) 

along with the amount of charges, water use efficiency and fair 
distribution of costs are decimal goals. For high value crops, water
 
charges are not signlificant and in most cases, if not all, those
 
charges are not subsidized. In low value crops, water charges might 
indeed affect substantially revenue from the activity, and this has to
 
be taken into account when setting the amounts and deciding about
 
subsidies.
 

TABLE 2. SOME CHARACTERISTICS OF THE THREE WATER TARIFF STRUCTURES 

AVERAGE PERCENTAGE OF 1977 POTENTIAL 
WATER Production Production Gross INCOME 

TARIFFS Cost Value Utility million pesos 

1 3.0 1.9 6.2 45 

II 3.8 2.6 7.6 81 

III 4.4 2.7 7.6 137 

7. 	WATER CHARGE COLLECTION PROBLEMS
 

Problems with the collection of water charges do exist. Some of them are:
 

frequent charges, due to high inflation rates but lacking actual statistics;
 
allocation of available funds that just cover part of what is required to
 
allocate fees; the enforcement of changing schemes that require human resources,
 
actual data management and dynamic control systems, etc. These problems are
 
widespread but the level of severity varies among irrigation districts.
 

Mexico supported original development as a means of colonization, 
promoting social peace, employment and production of primary goods. One of the 
problems faced now is the concept that farmers have about water as a common 
public resource, the Nation's property, for which there is no fee to pay. Even 
though water has no "legal" price, in economic terms it has a very real price
 
that corresponds to the costs for its collection, its amount, its control and
 
conservation. What water charges are design to cover are not the price of water
 
but the costs of the services to deliver irrigation water to farmers and to 
provide adequate drainage systems. This mctntality of farmers needs to be 
changes. 
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8. 	CONCLUSIONS AND RECOMMENDATIONS
 

While policies and instruments for their implementation, with regard to
 
water 	 charges are defined and clear, there still is a significant period of 
time 	required to reach the objectives. Hard work and "ffort is involved.
 

Irrigation costs are increasing in real terms and more rapidly than prices
 
for agricultural commodities. In times of scarce financial resources there is a
 
need for greater direct participation of users and farmers in coverage of
 
associated costs of irrigation, in order to operate and maintain conveniently, 
the actual infrastructure and expand it to regions and farmers who do not yet 
benefit fromi ;t. 

When setting water irrigation charges, three objective have to be promoted 
at the same time: Water Use Efficiency, Sufficiency of Water Costs, and Fair 
Distribution of Costs Among Beneficiaries. The following list suggests1
 
information about impacts upon farmers' and water change administration that is 
needed.
 

a) Technical, agronomic and economic efficiency of irrigated crops.
 

b) Calculation of relevant costs for setting Water Charges.
 

c) Collection instruments. Type, characteristics and effectiveness.
 

d) Water metering and its relation to water use efficiency and water 
pricing.
 

e) Differential water charges by crop, farm size, farmer, region, market 
of consumption, etc. 

f) Finan !ial sufficiency targets of irrigated units or development;s. 

g) Separation of costs and benefits with relation to water charge in 
multipurpose liydraulic systems. 

h) Relations of agricultural prices with other sector prices, water 
charges and federal subsidies. 

i) Water pricing in schemes for Humid Tropic Irrigation-drainnge 

developments. 

j) Pricing surface water and groundwater; regional conditions, 
alternative uses and over-exploited aquifers. 

k) Selectivity of users and crops for water pricing and efficiency.
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IRRIGATION WATER CHARGES IN PERU 

Carlos Alberto Sarria
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I. INTRODUCTION 

1.1 Agriculture Potential and Relevance of Irrigation Developments.
 

Peru has a territory of 128 million ha with a potential arable land of 7.6 
M ha or 6% of the national territory. Actual use is 2.7 M ha. That is, an 
existing potential increase of 4.88 M ha (Table 1). Two regions with the best 
potential for adcitional land are the coast, with a potential of 876,000 ha, and 
the jungle, with 4.160 M ha, together representing 85% of the new land to be 
incorporated. Also, Peru only uses 1% of its potential water resources--most of 
them flow to the Atlantic, whereas the main irrigation development is along the 
Pacific coast. 

A better understanding of the use of these resources may be had by 
studying the chart below, which shows existing resource distribution in the 3 
regions of Peru: 

Coast HighLand Jungle
 

National Territory 10% 30% 60%
 
National Area Cultivated 25% 50% 25%
 
Regional Area Trrigated 100% 20% 6%
 
National Population 50% 40% 10%
 
National Value of Agriculture 

Production 50% 25% 25% 
Regional Land Cultivated 5.6% 3.9% 0.6% 
Regional Potential Increase of 

Land 2.1 Times 0 10.5 Times
 
Relation ha/Inhabitants 0.008 0.21 0.23
 

The numbers show that the coastal region is important in population 
concentration; high value of agriculture production; high level of irrigated 
land; very low person per hectare ratio, high productivity of land and high 
potential to double its area cultivated. The highlands are also important 
because of a concentrated level of population; substantial amount of cultivated 
land of low productivity; low proportions of irrigated land and low potential 
for increasing cultivated areas (terraces). The jungle region is the area that 
shows the most potential in the long run. It has a low populYtion concentration 
and a great capacity to increase cultivated area (10.5 tines). 

In focusing our attention on the actual and potential irrigated land we 
must consider three aspects to evaluate the best way to increase a agriculture 
production in the short run: 
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1.1.1 Cost and Financial Possibilities
 

The cost of irrigation considers incorporations of new land, the 
improvement of the water systematization, and an evaluation of the irrigation
projects (Zamora 1985) including 1,075,000 ha, concluded in the cost of US$ 900 
per ha to US$ 6,000 with an average of US$ 2,500 in the coast. The same study

mentions that in the high lands with 9,000 Ha of irrigation projects analyzed 
concludes in US$ 800 to US$ 3,500 with an average of US$ 1,300 per ha. In the
 
jungle considering the small irrigation projects of Huallaga Central concluded 
in US$ 1,000 per ha.
 

The cost of land recuperation in the coast ( PLAN REHATIC ) varies between 
US$ 750 to US$ 2,500 with an average of US$ 1,600 per ha. In the highlands
(terraces recuperation) the cost is between US$ 750 to 1,000 per ha (Masson
1985). 

In addition to these cost alternatives to the critical financial needs of 
Peru, where the external debt problems leave small margin fcr public investment, 
we can understand why the present government is giving more priority to small 
and medium size irrigation schemes in the highlands instead of large irrigation 
projects on the coast.
 

1.1.2 Productivity Margins
 

Peruvian agriculture is characterized by a low yields. The actual margin 
for increases with low cost of extension service offers the possibility to 
double the production in the coast as well as in the highlands.
 

1.1.3 Water Management and Technology
 

The coast of Peru only uses 25% of the total water runoff. Water 
management and technology are in a critical situation due to low budgets in the 
irrigation districts and the very low cost of water charges. Water management
and technology improvement in the coast and highlands provide real sources for 
production increase in the short run. We can conclude that, in these times of 
financial scarcities, the policy of irrigation development is concentrated on 
small and medium irrigation schemes in the highland and on improving crop
 
technology and water management and technology on the coast.
 

1.2 Agriculture Investment
 

In the last 10 years, agriculture investment represented 15% of the total 
public investment. These investments were highly concentrated on irrigation 
Projects (80%) , especially on 4 projects on the coast:
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Percent of Total Irrigation Investment
 

Names 1981 1982 1983
 

Majes - Sihuas 41.9 10.0 13.8 
Chira - Piura 23.0 34.2 19.4 
Jequetepeque - Zana 9.4 9.1 16.1 
Tinajones 7.8 5.1 3.0 

TOTAL 82.1 58.4 52.3
 

These irrigation investments were also concentrated on large coast 
projects of long maturity periods instead of on small and medium sized projects 
with low cost and short maturity periods.
 

% Of Total Irrigation Investment
 

1981 1982 1983
 

Large Coast Projects 84.7 59.0 54.0
 
Small & Medium 5.2 13.0 15.9
 

The actual tendency is not only toward small and medium size irrigation,
increased from 5% [in 1981 to 16% in 1983), but also toward non-irrigation 
investments, such as research & development, soil conservation, rural 
settlements, trade, etc. 

Year Irrigation Non-irrigation
 

1975 93.9 6.1
 
1976 88.5 11.5 
1977 91.5 8.5 
1978 85.6 14.4 
1979 85.3 14.7 
1980 77.5 22.5
 
1981 84.3 15.7
 
1982 68.9 31.1
 
1983* 65.0 35.0
 

Source: "PERU: EL Agro en Cifras" Universidad El Pacifico
 

* Estimated. 

1.3 Crop Pattern Under IrrigationAgriculture
 

The predomninant crops under irrigated lands o! the Coast are: rice;
 
white corn; yellow corn; sugar cane; fruit; vegetables; sorghum; soya;
 
beans.
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In the highlands we have: potatoes; wheat; white corn; barley. 

1.4 Future Irrigation Plans
 

A National Irrigation Plan is under preparation, to be conducted by the 
National Institute to Increase The Agriculture Frontier ( INAF ) with the 
participation of the Agriculture Office of Planning ( OSPA ) and the 
Agricultural Policy Analysis Group ( GAPA ). The priorities are : 

I. To concentrate the financial resources on small and medium size 
projects in the highlands where most of the rural people live, arid 
where the projects have a high return with a short maturity time. 

2. 	 To finish the present stages in which large projects on the coast are 
involved, but not to continue the projects under the traditional 
standards.
 

3. 	 To give increased importance to improving and maintaining the 
irrigation infrastructure and to improving water management and 
technology.
 

Under these guidelines, the expectations of the government for the future 
increase of land from the projects under way are: 

Total increase 1986-90 

Institution 	 Improved land New land
 

National Institute to Increase 
Agricultural Frontier 

Plan Meris T 	 680 130
 
Plan Meris II 1,983 2,347 
Linia Global 2 14,360 12,315 
Plan Reh tic 1 2,827 --

AFATER 18,502 --

AgriciLiure Sectorial Program 
Naitional Institute of Development 

Majes 20,000 
Tinaj ones 12,000 
Jeque tepequ e-Zana 30,000 13,400 
Olmos -- 1,200 
Sierra - Centro - Sur 18,430 
Payango-Tumbes 2,500 6,500 

Totals 114,858 	 62,915 
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2. 	 ACTUAL POLICIES REGARDING THE RECOVERY OF IRRIGATION
 
INVESTMENTS IN PUBLIC IRRIGATION SCHEMES
 

2.1 Definition of Public Investment in Irrigation
 

An irrigation scheme is considered a public investment when it is 
conducted by : 

1) The National Institute to Increase Agriculture Frontier, which 
specializes in small and medium size irrigation projects. 
 They also conduct the
 
preliminary studies of large projects.
 

2) The National Institute of Development, which specializes in the 
construction of Large Projects. 

3) The Agriculture Sectorial Special Project, which specializes in small 
proj ec ts. 

4) The Corporation of Development, dedicated to small projects and 
emergency investments. 

2.2 	 Actual Policy Applied in the Recovery of Investment
 

In Peru there is no National Policy for Public Investment Recuperation as 
a whole, but specifically for irrigation investments the actual policy is based 
on the General Law of Water D.L. 17752 July 24, 1969, in which all water users 
have to pay per volume unit in order to finance the operations and maintenance 
of the irrigation district. Also, all beneficiaries of public works have to pay
back to the government in r.,nditions established for each specific case. The 
regulation of' tariffs D.S. 683-72-AG , August 2, 1972 mentions three 	components: 
use, service and amortization. The last component is the one applied for
 
recuperating public investment and was totally calculated by the government.
These regulation was very specific in the methodology to calculate the 
amortizations: 

1) Net cost excluded of financial expenses and interest.
 

2) Time of payment determined in each case depending on the return and 
useful life of the infraestructure. 

3) Annuial Payments actualized by a "factor." 

If the government does not calculate the amortization by the time it was 
specified by the law the value will be 10% of the first component. Also in this 
tariff regulation there was no farmers'' participation and the total income went 
co the government treasury. 

On July 10, 1981 a New tariff Regulation chLinged the components: 

1) Users Group Income 

2) Canon
 

3) Amor ization. 
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But, in this instance there is no specification or amortization. It is 
only mentioned that the value is 10% of "Users Group Income" Component if there 
are no government calculations. 

In conclusion, we see that the actual policy for public investment 
recuperation is the "symbolic" payment of 10% of the " Users Income " component
which is also symbolic due to the reduced level with no relation with the actual 
needs in the irrigation district. 

2.3 Effectiveness of the Method Applied
 

In spite of experience, Peruvian farmers are not prepared for real values 
of amortization. Post Agrarian Reform years, droughts, flood periods, and
negative terms of trade, made the farming business difficult, even creating the 
negative margins and losses. From 1975 to 1983 agriculture suffered under these

circumstances and then it was difficult to apply a sound policy of public 
investment recuperation. In addition to this there was the government crisis:
reduced budgets, low personnel salaries and the exodus of technical talent the 
consequence were no up-dated amortization calculations and ineffective measures 
to recuperate public investment. Recently, as a result of government policy
oriented towards improving the terms of trade and the farming business, has been
possible to initiate a new policy with real values for the amortization 
component. 

2.4 Direct Subsidies Applied to Different Kinds of Irrigation
 
Works and Government Financial Contribution in the Development

of Tertiary Canals and on Farm Works
 

Both Large Coastal Irrigation Projects and for Small Projects in the 
Sierra, direct government subsidy was the only way for construction and rural
development. The San Lorenzo Irrigation, Chira - Piura, Tinajones, Majes -
Siguas, or Chili Irrigations together with all small projects of Plan Meris I
and Linea Global II are all cle,3r examples of the government as the direct 
investor, to dat e Farmers are -'.uctant to repay. Table 1 shows the real

subsidies on Chancay - Lambayeq,:. Valley due to the difference between the
 
TIUMinal tari ff (G.OO00O$M versus ,ne real tariff(O.0052 $ m,) (S3arria & Zsvaleta
 
1985).
 

Farmcrs accept participating in the development of tertiary canals and on 
farm works where a traditional quota exists to face these kinds of investments. 
Sierra commanities are used for these projects works which have their own 
system for working it out. 

Goverrment financial contribution occurs in emergency cases where the 
Regional Development Corporation receives special funds to finance these special
situations. In 1983, the northern coastal region suffered from a destructive 
flood. Government financial participation was significant in this instance. 

2.5 Deficiencies of the Actual System and Plans for Changes
 

The main deficiencies of the actual system are (Sarria 1984): 

1) Lack of government decision to enforce the Water Law, in any or all of 
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its 	aspects.
 

2) 	Lack of government investment recuperation policy to be applied in the 
amortization calculations, as stipulated by the Water Law. 

3) 	 The reduced budget in the tariff Office of the General Board of Water, 
Soil and Irrigation where there is no technical capability to follow 
the amortization policy. 

4) Lack of government decisions to punish farmers who do not follow the 
payment conditions. 

5) Lack of farmers awareness and acceptance of the need for public 
investment recuperation. 

6) 	Bad experiences of the Users Group in the management of the tariff 
Funds and fanner training at this time, the government is trying to 
design new tariff legislation where a clear methodology is fixed for 
in( ica tipg: 

- Who 	the direct beneficiary is 

- What the net recuperated investment is
 
- When to initiate payments
 
- 1ow long farmer must pay
 

3. 	 ACTUAL POLICIES REGARDING THE FINANCING OF IRRIGATION 

INVES TI4EFT IN PRIVATE SCHEMES 

3.1 	 Definition of Private Irrigation 

Water for agriculture is owned by the State. All users must be registered 

in each Irrigation District and must present their crop plans each year. 

The 	 Water Law (1969) stipulates that any private initiative to work on 
aesertic land requires a license for developing a private irrigation scheme. 
Private initiatives could be on any kind of irrigation works: canal, 
construction, pumping system developments, etc. 

In 1982 the government created the " Private Integral Development Project" 
(PRID ) to organize and finance through the Agrarian Ban all private initiative 
for development.3 agricultural projects on desertic lands, Supreme Decree N019-
8,1-AC ha2 6'egulated private irrigation schemes since April 10, 1984, for 
development projects a minimum of 100 ha to a maximum of 50,000 ha. In July 26, 
1984 by 6upreme Decree N068-84 AG, the government lays out the economic and 
financial conditions to develop these projects. 

3.2 	 Ac2tual Financial Policies to Stimulate Irrigation Investments
 

Due to national financial problems in the last two years, the Agrarian 
Bank has not been able to create the funds specially applied to " PIIDI " 
projec ts. However, any private initiative could also apply to Agrarian Bank 
fund, for capitalizatLon under terms and conditions that vary with the crop and 
with the flows of income and expenses. The private initiative could include: 
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a) pumps, canals, machinery, rural construction, etc.
 

b) cropping costs. 

There are "Integral Project Credit Basis" and are restricted to land 
owners who plan to work their land (not sell or rent). The actual carrying out 
depends on water availability. 

1. Capitalization Credit Policy: (long term)
 

Beneficiaries Individual farmer
 

Farmer Association 
Cooperatives 
Water users' Group
 

Time of Payment 	 From 7 to 10 years 
Program BID 125/IC-PE considers 15 years
 

Grace Period From 2 to 4 years
 

Interest Rate 	 Coast 48% of effective rate 
Sierra o' Jungle 28% of effective rate 
nergency areas 17% of effective rate 

Equity relation 	 From 50 to 20% borrowers 
From 95 % to 930% Bank 

2. 	 Cropping Cost Credit Policy: ( Short Term ) 

Time of paynent Depends on Ly-po of :rop (6 to 18 month) 

Grace period 	 None 

Interest Rate Coast Food 23 % effective rate 
Non food 40 % effertive rate 

Sierra Food 14 % effe,-tiv c, rate 
and Jungle NonFood 40 % effective rate. 

eEmergency Areas Food f ratc0 effY'rLI v 

NonFood 410 , f fcc tive ratc 

As naid before, the Agrarian Bank Funds are the second best alternative 
until "PRIDI" TKinds are made available. 

3.3 Comparison With PublicIrrigation Schemes 

There is no way to compare actual public irrigation schemes wi.th privitte 
irrigation schemes because of the lack of experience in the privi e ctor. 
Before 	 the agrarian reform, private initiatives existed in smalL sc!fl e 
irrLgation projects but there is no information about the investment level, 
productivity or 0 & V1expenses. 
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4. 	 ACTUAL POLICIES REGARDING WITH 0 & M EXPENDITURES IN
 
PUBLIC IRRIGATION SCHEMES
 

4.1 	 Basis for the Calculation and Main Components of 0 & M Expenditures.
 
Are the 0 & M Cost Arising from the Dams Included?
 

The Tariff Regulation is clear in explaining the basis for 0 & M 
calculation. It mentions that Water tariff has three components: Users Group;
 
Income; Water Canon; Amortization. 

The "Users Group Income" component, finances the 0 & M expenditures and 
the funds collected are given to the users group, not in property since they 
belong to the government, but for administrative purposes. 

The annual budget for 0 &M is prepared by the User Group together with the 
Technical Administrator who is the government official in charge of water 

management of the Irrigation District. The main components of the 0 & M 
calculations are : 

1. Management and Water distribution cost; 

2. Water charge administrative cost; 

3. Users Group administrative cost; 

Studies cost for superficial or underground water;
4. Hydraulic 

5. Conservation of irrigation and drainage infrastructure; 

6. Reserve Funds for emergencieS. 

The Tariff Regulation mentions that 90% of the 0 & M budget is involved in 
the.se cost items. The remaining 10% is used in river basin studies. The Users 
Group General Assembly approve the budget and send it to the Regional Director 
for final itariff calculation. The water legislation is clear in pointing out 
that this component of water cost must not be higher than 5% of production cost 
of the least profitable crop. 

iims' 0 & M ost are supposed to be included on "Management and Water 
Distribution Cost" and "Conservation of Irrigation and Drainage Infrastructure" 
Jlowever, sinc'e large irrigation schemes are under "Autonomous Authorities " 
they are in ch trge of the maintenance of the irrigation infrastructure which is 
partially financed by the Water tariff and by a Special Quota. 

4.2 	 Government Contribution to 0 & M Expenditures 

As mentioned previously, in recent years farmers' conditions have created 
the need for constant government contributions for the maintenance of their 
irrigation infrastructure, either by National Agriculture Sector Budget directed 
to Irrigaition Di.tricts, or by the emergency funds as was the case of the 
ReconstructLon Bonds applied to the Northern Floods in 1983. Covernment 
contributions have been increasing from 1981 - 1983, due to the decreasing 
collection charges from tariff this has also been the tendency through 1984 and 
1985. 
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4.3 	 Comparison of 0 & M Expenditures with those Actually 
Required: Tinajones Case 

One of the most important characteristics of present irrigation systems 
is the considerable difference between actual 0 & M expenditures and the real 
required costs. The inflation rate and the small increases in the budget were 
ingredients for this situation. The consequence of this deficiency is poor 
conditions in most of the irrigation infrastructure.
 

An example will be the Tinajones case where the maintenance situation is 
not as bad as the rest of the systems. EMTECO, a private technical conservation 
enterprise, is in charge of 
these works. 

In 1985 , the Irrigation District of Chancay-Lambayeque had a tariff of 
0.0002 US$/m3 but the SARRIA, et. al. study concluded that the real components 
of the tariff were : 

Users' group Income (0 & M) .... 517,000 US$ 

Canon ........................... 51,700 US$
 

Amortization .................. 1,752,000 US$
 

Total 2,320,700 US$
 

Assuming deliveries of 1,079 million m3/year gives us a tariff of 0.002 
US$ which explains the difference of actual budget for 0 & M with real expenses, 
where only 10% of real need is collected. 

4.4 	 Method of Collecting 0 & M Charges and Relation to Cost Recovery 

The Water Tariff Regulation mentions that water charges payments have to 
be made in the Technical Administration Office at the Irrigation District where 
special personnel is in charge of the collection, bcnk deposits and general 
accounting (Art. 15). 

En ch Irrigation District chooses the frequency of pa'ment There are two 

alternatives: Cash Payments, in which farmers have to pay in advance to get 
their irragation order, and Monthly Payments, in which farmers have to pay the 
last month's water received in order to be able to rec(ilye water the following 
month (Art.18). In actual practice, farmers pay on a yearly basis and upon 
issue 	of" the invoice by the technical Administration Office. 

There 	 is a delay in the payments, but there are no penalties for this. 
The Tariff Regulation mentions that if the farmer uses water without making a 
tariff payment, he is obliged to pay a fine which runs from 0.37 US$ to 10 US$. 
(Art. 	 38) 

Delay in paynent.s is the reason for liquidity problems and lack of 0 & M 
expenses. Since the tariff is the result of 0 & M expenses and capital recovery 
cost, both are collected together at the same time. 
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But when charges are collected, the funds are deposited in different bank 
accounts. The funds collected for 0 & M from the "Users' Group Income" 
componerit of the tariff go to the Agrarian Bank to an account named " Users' 
Group of the Irrigation District of ............... The funds collected from 
capital recovery or "amortization" and "canon" go to the Bank of i;he Nation to 
an account naned "Users' Service" (Art.19). 

Thc bank a.-count "Users' Group of the Irrigation District of ......... " has 
to be ddmeaistrated by the water users' group for specific purposes: as was 
iri;ritoned before; 9O ' of 0 & M and 10 % for river basin studies. Thus it is 
crear how the funds collected by a National Administration Office go back to the 
i:'-igatijln district where the funds were collected. 

The bank account "Users' Service" is used by the Public Treasury Office in 
flew investinruts. 

Central level staff receive no support from tariff collection funds. They 
ar-, a-- I by tiue State Agrarian Sector Budget and follow the National Budget 
rulis a rd limitations. Provincial level staff are in the same situation. At 
the project level the Special Autonomous Authority have their own budget; which 
has uoth-n:, to do with tariff collection funds. Only the personnel in charge of 
tariff col>cition, bank deposits and accounting are paid by tariff funds from 
the " ser2 Group Income" account and they work for the Technical AdminLstrator 

4.5 0 -M Cost for Irrigation Schemes with High Investments 
per Hectare Compared with 	Those of Low Cost
 

Let us analyze the data comparing one example for each type of irrigation:
 

Tovole 1. HIGH INVESTMENT IN O(M: CHILI IRRIGATION DISTRICT* 

a) 0 M Budget for Arequipa Users Group** 

Year 	 Amount Ha US$/ha
 

1983 92,629 US$ 10,644 8.7 

1984** 63,882 US$ 10,644 6.0 

1985*** 29,824 US$ 10,644 2.8 

* Study made by the Agricultural Sectorial Program DGSI 1,983 
* 	 Average Exchange Rate: 1983 1,683 soles/US$
 

1984 3,730 soles/US$
 
1985 11,364 soles/US$
 

*4: Projected 
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b) 0 & M Budget for La Joya Users Group 

Year Amour ' Ha US$/ha 

1983 349,975 US$ 12,370 28.2 

1984 222,468 US$ 12,370 17.9 

1985 106,818 US$ 12,370 8.6 

c) 	 0 & M Budget for Sihuas Users Group
 

Year Amount Ha US$/ha
 

1983 79,551 US$ 838 94.9
 

1984 50,288 US$ 838 60.0
 

1985 36,348 US$ 838 43.3
 

Table 3. LOW INVESTMENT IN IRRIGATION: PLAN MERIS I (1983) 

a) La Huaycha Project 540 ha (Medium) 

Main canal 7 Km 

Lateral !anal 6 Km 

Structures 47 

Drainage 7 Km 

Total 0 & M Expenses ............... 1,183 US$ 

Total 0 & M Expenses per ha ........ 2.2 US$ 

b) 	 Granja Porcon Project 190 ha (Stat1) 

Main Canal 9 Km 

Lateral Canals 4 Km 

Structures 34 

Total 0 & M Expenses .................. 487 US$
 

Total 0 & M Expenses, per ha ........... 2.5 US$
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c) Carahuanga Project 970 ha (Large)
 

Main Canal 12 Km
 

Lateral 17 Km
 

Structures 50
 

Total 0 & M Expenses ..................... 5,830 US$
 

Total 0 & M Expenses per ha ............... 6.0 US$
 

Table 4. COST OF PUMPING
 

Maintenance
 
Well no. Operation Cost* Cost Total 0 & M
 

Total Total Total
 
$ $/m3 $ $/m3 $ $/m3 $/ha**
 

P-3 8,200 0.028 938 0.0028 9.138 0.030 300 
P-4 8,100 0.028 969 0.0028 9,069 0.030 300 
P-5 23,500 0.023 1,677 0.0021 25,177 0.022 220 
p-6 13,300 0.020 1,036 0.0014 14,336 0.024 240 
p-7 28,000 0.023 1,677 0,0014 44,013 0.024 240 
p-8 7.900 0.022 988 0.0028 8,888 0.024 240 
P-9 8,200 0.020 941 0.0021 9,141 0.024 240 
p-lO 8,600 0.028 938 0.0028 9,538 0.030 300 
p-ll 13,200 0.018 1,052 0.0021 23,790 0.028 280 
p-12 8,200 0.016 957 0.0014 9,157 0.017 170 
p-13 6,900 0.043 723 0.0043 7,623 0.047 470 

* Exchange Rate 13,977 Dec. 1985 

** Asume 10,000 m/ha average for Coast
 
***There is no specific study on 0 & M Expenditures for pump irrigation.
 

H!owever, the data for Moche Irrigation from the lAFATER Project (Increase of 
Agricultural Frontier Through Irrigation Techniques) could be used to determine 
some coefficients to make comparisons possible.
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We can draw some conclusions from the numbers shown:
 

1 High investment irrigation has an 0 & M expenditure of around 20 to 

17 US$ per ha/year. 

2. 	 Low investment irrigation is around 5 US$ per ha/year. 

3. 	 Pumping irrigation systems have an expensive 0 & M cost of around 240 
US$ per ha/year. 

4. 	The difference between 0 & M of high cost with low cost is 
understandable because of the sophisticated system of canals 
reservoirs and drainage.
 

5. 	 Gravity schemes are considerably cheaper than pumping because of 
equipment and fuel cost savings as well as the fact that they last 
considerably longer than mechanical systems which periodically break 
down and require repairs. 

4.6 Farmers' Participation
 

Through the years, Peruvian water legislation has progressively changed 
from being state oriented to becoming more farmer-participation oriented. The 
Water Law of 1969 and Tariff Regulation of 1972 had no farmers' participation at 
all on 0 & M decision. In 1979, the Water Users' Group was created and the New 
1981 tariff regulation gave farmers the administration of the "Users' Group 
Income" funds from tariff collection thereby giving them responsibility for 0 & 
M budgeting and expenditures, as well as for technical administration. 

Presently all water legislation for evaluating farmers' performance of 
these responsibilities is undergoing revision. 

5. CONCLUSIONS 

1. 	 There is potential for increased Agriculture production that can come 
frcm installing new cultivated or by improving already existing crop 
and water technologies 

2. 	 The Government of Peru is in critical financial condition due to 
external debt; problems and balance of trade difficulties. 

3. There is no national policy for public investment recuperation In the 
specific case of public irrigation investment, the tariff regulation 
stipulates an amortization tariff component to recover public 
investment. However there are no policy guidelines for making 
calculations. Past experience shows that the use of this " 
amortization " tariff component did not obtain the desired objectives. 

4. 	 The PRIDI Project is a public organization dedicated to the 
development of private irrigation schemes. The Agrarian Bank does not 
have the necessary funds to develop the PRIrI projects, nonetheless it 
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offers capitalization funds for irrigation projects under conditions 
that are not so convenient to farmers.
 

5. 	 Water management in eru is in a state of crisis. 0 & M expenditures 
are far below those actually required. tariff collection is slow and 
l.ate. TPhe tariff rates are out of date. 

6. 	 0 & M cost per hectare of low cost irrigation schemes are much lower 
than high cost investment irrigation and pumping systems. Gravity 
irrigation 0 & M expenses are lower than the irrigation system which 
need pumping. A reduction in fuel prices can change this situation. 

6. ILECOIMI'IADAT 10 LIS 

1. 	 The Government must dedicate public agriculture investments to small 
and medium sized irrigation schemes in the highlands. They should 
also improve crop and water technologies. 

2. 	 The Goverraent must establish a short run public investment recupera
tion policy. 

3. The tariff regulation has to be updated to include clear policies for 
irrigation public investment recuperation and to allow for calculating 
amortization tariff components. 

4. The Covernment must give priority to private irrigation investment by 
supplying funds to the Agrarian Bank and thereby permitting the 
develo.nent of PRIDI Projects. 

5. Technical ,!tudies to support and promote private , commercially 

viab.e, irrigated agriculture in the coastal region should be 
undertaken by PRIDI. Commercial Farming by the private sector should 

be supported by government. 

6. 	 The Government must initiate a dynamic policy toward the optimization 
of water use in agriculture. 

- Water charges collection must be up-dated 
- Tariff must be up-dated
 
- On-farm water management training should receive greater emphasis by 

INIPA (Nat;ional Institute for Agriculture Research and Extension) 

7. 	 Last, but not least, the government must reorganize its institutions 

and 	 update its water laws to be able to face the challenges of' the future. 
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Apendix Table 1 	 PRODUCTION COST AND REVENUES OF THE MAIN 
CROPS IN PIURA VALLEY (US$/ha) 

wr YELUoW GMIN
D=R RIO, CORN SOIUN 

1ABOR 241.8 296.7 107.8 55.0 
MA IINv"RY 114.0 163.3 118.0 118.6 
ANIML T8 '1rON 5.9 - 

sirrA) 15.1 26.4 25.9 52.1 
TfIqANS.I-:R'ATION 15.5 31.2 28.9 4.2 
WATtUL 2.2 	 1.75.16 	 17.7 
Fr.RrIJZt.J 64.8 97.2 57.0 52.9 
UW2IuGiC 163.2 58.114.2 66.1 
PACKIrt, 18.8 5.5 -- -

S Ob-'l\qTJ, 	 641.3 659.6 397. 4 366.6 

AItlIN IUliA'IVr. (lIST 90.5 68.0 37.5 32.9 
FINANCiAL (XX3T.l 199.7 183.6 76.0 53.3 
XX./IAL .,NE,11i; 113.1 149.6 52.1 
 26.6 

0111{.1s 37.7 40.4 19.8 18.3 

'OYI'AL FAR (0DlS 1,082.3 1,101.2 582.8 491.7 

Pio[aJCIoN 11.0 	 3,500.0
5,500.0 	 4,500.0
 
j\G/i(a 

UIAM$ RCI 	 146.4 0.23 0.21 0.19
 

VALVUL OF
 

PI4,u)k rION 1,610.0 1,265.0 
 735.0 
 855.0
 

NfT .	 532.7 163.8 152.2 357.3
 

Soirce NATIONAL INSTf;lUE FOR MF"SEAIUI AND EXrENrION 

1) tXNMiGE RA'TE 13.5 SOU.S tiR US$ 

2) CX(3r ARE FOR MA1l1I 1986.- CMM)N, oOIV, lICE AN, SOR 3sopIN ARE 
IMtORI'NP CIn)[; IN COASAL IRRIGATED 
3ANPS 

3) 0MX'I)N PIUL[XJCrION ARE IN "CARGA"I PER iia 

http:0111{.1s


Appendix Table 2 ACTUAL WATER CHARGES APPLIED IN SOME REGIONS OF THE COUNTRY 

(US$/1000 m 5 ) 

IRRIGACION DIS'RICT 1980 1981 1982 1983 1984 1985 

6AN LORrZO 
ALTO PIUMA 

0.83 
0.50 

0.56 
0.36 

1.72 
0.94 

1.96 
0.39 

0.88 
0.29 

0.67 
0.096 

FP 
LA l-Z 

- IAi.Ayt 
ZAfZk 
JfQU TrXEQT 
CHICAKA 

-DCHE 
SANTA 
CASMA 
HUARMY 
hARRAWCA 
HUAURA 
CIANCA - HUARAL 
Ch-=IN 
RLMAC 
LURIN 
MALA 

UE 

0.50 
0.50 
0.83 
0.50 
0.50 
0.50 
0.50 
0.83 
0.50 
0.50 
0.83 
0.83 
0.83 
0.83 
0.83 
0.50 
0.50 

0.35 
0.35 
0.56 
0.35 
0.35 
0.35 
0.67 
0.56 
0.36 
0.36 
0.56 
0.56 
0.56 
0.67 
0.67 
0.49 
0.42 

0.28 
0.28 
0.35 
0.71 
0.35 
0.21 
0.57 
1.00 
0.45 
0.40 
0.50 
0.50 
0.64 
1.10 
0.64 
1.10 
0.74 

0.23 
0.11 
0.59 
0.29 
0.17 
0.14 
3.57 
0.41 
0.19 
0.16 
0.20 
0.20 
0.26 
0.45 
0.26 
0.45 
0.30 

0.26 
0.13 
0.53 
0.13 
0.26 
0.10 
0.41 
0.26 
0.10 
0.40 
0.32 
0.35 
0.46 
0.46 
0.44 
0.51 
0.89 

-
-

0.21 
-

0.10 
-

-
0.10 

-

0.07 
0.39 
0.10 
-

0.14 
0.14 
0.16 
0.28 

CAIETE 
C-MCHA 
OLWA 
CHILI 
CAiIARCA 
ALAAY 

0.83 
0.50 
0.33 
0.83 
0.33 
0.33 

0.67 
3.50 
0.90 
0.56 
0.45 
0.22 

0.50 
0.71 
0.57 
0.68 
0.28 
0.64 

0.41 
2.05 
0.98 
0.24 
0.25 
0.46 

0.18 
2.06 
0.44 
0.i0 
0.10 
0.31 

0.21 
-

0.34 
0.13 
0.37 
0.39 

*Average tz<c.hnge rates: 1980...300 1981.. .442 1982.. .698 1983...1,682 1984...3,730 1985...11,364 
SI. par US . 
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IRRIGATION WATER CHARGES IN JAMAICA 

Thorant W. Hardware
 
Managing Director 

Underground Water Authority
 
Ministry of Agriculture
 

1. INTRODUCTION
 

The area presently irrigated in Jamaica is approximately 40,500 hectares 
(100,000 acres) or 12.2 percent of the cultivated land. Approximately 85
 
percent of the irrigated land comprises the semiarid to sub-humid plains in the 
south-central area of the island, in the parishes of Clarendon and St. 
Catherine.
 

Approximately 70 percent of the irrigated land is in sugar cane; 
the other
 
important uses being bananas and pasturage, each of which occupy approximately 
10 percent of the irrigated lands.
 

The predominant method of irrigation is surface irrigation employing
furrows. Drip irrigation if bananas is presently regaining favor. Sprinkling 
is used to a limited extent. 

There 
are no present plans for new irrigation systems in Jamaica.
 
However, there are active 
projects for major improvement and Tehabilitation of

the systems in the two principal irrigated 
areas of the island. These systems
comprise approximately 85 percent of the irrigated area. For the larger area,
the Clarendon Plains (21,000 hectares), the project is :n the detailed design 
stage (July, 1986). For the other, 
the St. Catherine Plains (14,000 hectares) 
the principal investigations for project formulation are now being carried out. 

2. FINANCING POLICIES
 

Present policies for the financing of investments in public irrigation 
schemes are two fold:
 

(i) 
where the sums are large and require specific loan financing; and
 

(ii) 	where the sums are smaller and may be accommodated in the national 
capital budget. 

For investments requiring loan-financing, a Project Profile usually

requiring a preliminary feasibility study, must 
first be forwarded by the
 
proposing agency to the Planning Institute of Jamaica for presentation to the 
Pre-selettion Committee of the Ministry of Finance. On approval by the 
Pre
selection Committee, funds are provided to the proposers for detailed 
feasibility study and design. 
 The Planning Institute then begins the process of
 
identifying and confirming a source of funds for the execution of the proposed
works. With positive feasibility findings and the completion of designs, a loan
 
agreement to fund the execution is completed and the works executed. In recent 
years, feasibility studies and designs have been 
financed by special loan
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programmes; and the repayment of such loans are considered a part of the 
execution cost. 

For rt latively small works, the Ministry of Finance may directly approve 
requests for the provision of funds in the annual capital budget. 

Present l(vels of subsidy to irrigation works are: 

(i) for capital costs: 100 percent to all types 

(ii) for 0 & M costs:
 

-canal system fed mainly by river diversion - 84 percent 
-canal systems fed mainly by borehole wells - 92 percent
-pressurized pipe systems fed by borehole wells - 95 percent
 

The Goverrunent in Jamaica finances the total construction of irrigation
water di.stribution systems up to the individual farm lot boundaries. It also 
makes loans available to farmers to finance on-farm works. 

T Irrigation Act makes statutory provision for the application of local
 
taxes to finsuce irrigation investments. However, the provision has not been 
arpp Ther- is at present no active policy for the recovery of investments 
in ir'iyatLon in Jamaica. 

3. IRRIGATION WATER APPROPRIATION POLICIES 

At present, a charge is made only for a license to abstract groundwater.

Such a license is perpetual. The present 
 charge is four hundred Jamaican 
dollars (J$400.O0). The Underground Water Authority presently imposes the
 
license charges. 

Legisiation is proposed to require annual licenses for the abstraction of 
ground arid ,urface waters, and further annual charges for the use of water, 
depenaing on the nature of both the abstraction and the use. The proposed
legislation will establish a Water Resources Authority in the place of the 
prt.stfr, Unde-round Water Authority. The new Authority will impose the license 
and user "harges. 

4. iR[iUA'Ii)N COSTS 

Sixty p-ircent of the irrigated lands are served by private systems (which
in-ludetn zelf.-contained systems of Government owned estates, some thirty-nine
perernt 'by public systems and one percent by a semi-public system. 

The single present policy in support of private irrigation is a subsidy
paid by tae 2ugar Industry Authority to producers of sugar cane who pump water 
fc- ir-ii , ..on. The present subsidy level is five Jamaican dollars (J$5.00) per 
lc nL to)rcO'" cqi, s produced. 

'!eau:ir4'f2I hard data on comparative investment costs are not presently 
availIl',. oweve!c, rublic system construction must include certain cost 
fa,:torr not applicable to private systems, e.g: purchase of canal and pipeline
r!ght, o v vay; purchase of well sites; construction on public roads; and more 

http:J$400.O0
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elaborate well control houses. Unit costs for similar items are otherwise the
 

same. 

4.1 Private
 

Operation and maintenance costs reported for private systems averaged
 

J$900 per acre served in the crop year 1985. For public systems, the equivalent
 

average costs for deepwell systems was J$750 and for a gravity river system 

J$110 per acre served. These figures reflect the inadequate maintenance of 

public systems; and possibly, exaggerated energy costs for private systems.
 

Private and public well pumps averaged 80 percent operating reliability; 
with private pumps averaging 85 percent of rated yield and public 75 per cent. 

The public river system averaged approximately 50 percent of rated yield.
 

4.2 Public
 

0 & M expenditures (for public systems) &re taken to comprise: 

-local scheme office costs. 
-energy costs.
 
-system operator costs.
 

-system maintenance costs (cleaning, ordinary repairs etc.).
 

-Costs arising from (diversion) dams are included. 

Costs of replacement of plant and equipment, and for Ministry head office 

services are not included. 

in recent years, 0 & M expenditures have fallen short of requirements, 

resulting in inadequate preventative maintenance of well pumps and cleaning and 

repair of canals. During Financial year 1985/86 the Mid-Clarendon Irrigation 

Authority requested J$6,268,782 but was allocated only J$4,221,016. 

Energy is the principal component of 0 & M expenditures where water is 

pumped. The costs of field operating staff or "canal attendants" and of canal 

cleaning are next in importance; and are the principal cost components of 

systems which do no- include pumping. 

Th unit 0 & M cost of water in community sprinkler systems is 

approximfately twice that in canal systems fed by borehole wells. 

Available records do not allow for the concise identification and 

comparison of similar type systems of high and low investment costs. 

As ind irated in 4 c) above, 0 & M cost of a gravity system is 

apprdximately one-seventh that of a deepwell system. 

5. OTHIiR REHEVANT AGRICULTURE SECTOR POLICY 

Data are given in Table 2 for the principal irrigated crop, sugar cane, 
which also reflects the lowest revenue of standard crops. 

are traded at market prices.
Agricultural inputs other than fertilizers 


The importation of agricultural inputs does not attract duties. A current 
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programme supported by the Canadian International Development Agency makes 
fertilizer available at eighty percent of world market prices.
 

Farm product prices are determined by the market conditions. Whi le there 
are a number of commodity "boards", there is no specific policy of price 
support. 

Land in active agricultural production receives a seventy-five per cent 
remission of taxes. There are no taxes on produce, or presently on incomes 
derived from the production of crops. 

The present level of water charges in public irrigation systems operates 
as a major subsidy in the production of irrigated crops.
 

6. ADMINISTRATION AND WATER CHARGES
 

Central Government Ministry support to public irrigation includes two
 
assigned administrative officers, Ministry Engineering Division
 
representation on the boards of (4) Irrigation Authorities, ad-hoc 
technical assistance by the Ministry Engineering Division and the 
engagement of consultants for specific investigation and development tasks. 

There is no support of public irrigation at the parish (provincial) level 
in Jamaica. 

At the scheme level, four of the five public schemes are constituted as 
statutory Authorities governed by a Ministry appointed board of nine members. 
The fifth is constituted as a department of the Ministry having jurisdiction. 
Each scheme has a Works Manager (2) or, if small, a Works Overseer Grade I (3), 
other Works Overseers, accounting, clerical, operating and maintenance staff. 

The four public systems organized as Irrigation Authorities include local 
farmer representation on the boards. The board chairman is normally a local 
farmer and he has executive powers. 

There is presently no capital cost recovery. Where the irrigation system
 
is operated by a "Statutory Body" called an "Authority", the charges collected 
by the Collector of Taxes are handed over to the Authority. Where the system is
 
operated as a department of a Ministry, the collected charges go into the
 
general revenue - this applies to one case which is proposed to be changed. 

The levels of charges are set by the Central Government Ministry. 
Quarterly billings are made to contracted farmers and payment is made to the 
local Collector of Taxes who is provided a charge roll.
 

Government does not contribute to the payment of the amounts charged to 
farmers. Government actually subscribes eighty four to ninety five percent of 
the 0 & M costs of public systems as indicated above. 

The present institutional "set up" is considered to be adequate for 
collection of water charges. The efficiency of collection is determined 
entirely by the resolution of the governing bodies in locking off supply to 
defaulters.
 

The major weakness of the system is in the updating of charges. This
 
updating is controlled by the central government ministry having jurisdiction. 
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These ministries have been reluctant to increase the charges.
 

7. CONCLUSION
 

Farmers served by public irrigation systems are presently having a "free 
ride" compared to the operators of private irrigation systems. This condition
 
is however, somewhat reduced by the lower water productivity of public systems
 
due to their inadequate maintenance.
 

8. RECOMMENDATIONS
 

It is recommended that presc.riptive systems be instituted for public 
irrigation bodies to:
 

i) Allow the acquisition of the funds they require each year for 
operation and maintenance, whether by budgetary grant or the collection of 
charges; and 

ii) make mandatory the updating of charges whenever the limit of
 
availability of budgetary support would produce a shortfall in the funds 
required for operation and good maintenance.
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Table I
 

Water Charges Applied in Public System
 

Type of System Present Annual Charge Previous Annual Charge

Applied Since 1983 and Applicability
 

Gravity Canals J$12.00 per cubic 
 J$3.60 per c.y.h from
 
served by river yard per hour 
 1957 to 1983
 
diversion continuous flow
 

(c.y.h.)
 

Gravity Canals J$30.00 per c.y.h 
 J$9.00 per c.y.h.

served mainly 
 from 1957 to 1983
 
by deepwells
 

Pressurized pipe J$50.00 per c.y.h 
 J$18.00 per c.y.h.
 
systems served by 
 from c. 1968 to 1983
 
deepwells or
 
boosters from
 
canals
 

* Present rate of exchange J$5.50 = US$1.00 

Table 2
 

Average Revenue from Sugar Cane Cultivation
 
with Surface Irrigation Using Deepwells
 

Private Public
 
Average yield is 25 tons/acre/year
 

Average price is J$88 per ton
 
Revenue from cane sales, per acre 
 JS2,200 J$2,200
 

Pumping subsidy at $5 per ton 
 125 nil
 

Gross revenue 
 J$2,325 J$2,200
 

Production cost other than water
 
supply per acre 
 612 612
 

Irrigation water supply, per acre 
 900 60
 

Net revenue, per acre 
 813 1,528
 

per hectare J$2,009 
 j$3,776
 

Source: Sugar Industry Research Institute
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Short Report on Cost of Irrigation
 

Water and Irrigation Water Charges in
 
Some Arab Countries
 

Abdullah Arar
 
Senior Regional Officer
 

Land and Water Development Division
 
FAO-ROME
 

I. INTRODUCTION
 

At present the Arab Countries import more than 50% of its food 
requirements and the rate of increase in demand for food exceeds the 

rate of increase in agricultural production. On the other hand aridity 

is the major constraint for increaed food production, and, hence 
irrigtion development is considered a prime way of raising 
agricultural production, which is a prerequisite for attaining the 

goal toward food security. This is confirmed by the fact that at 

present only 30% of the cultivated areas in the Arab Countries is 
irrigated but its production amounts to some 75% of the total
 

agricultural production.
 

A rapid irrigation development in the Arab Countries only
 

started in 1950's and gained full momentum during 1960's. In all large
 

river basins, major surface storage reservoirs have been built or are
 

under construction (Nile, Euphrates and Tigris). In other parts of the
 

Arab Worid, (Jordan, Lebanon, Saudi Arabia, Yemen Arab Republic and 
Countries of North Africa) smaller dams are in different stages of 
planning or execution. Saudi Arabia, Yemen Arab Republic and People's 
Democratic Republic of Yemen are planning to convert rhe traditional 
spate irrigation to perennial irrigation by better control of flood 

watr of these seasonal wad is and the tuse of the groundwater 
resorvoIi s in rhc alluvial plains of these wadis. Th, large 
groundwater basins known so fr (Egypt, Sudan, Libya, Tunisn, Algeria, 
Saudi Arabia and the Gulf States) are being developed. 

This process of rapid agricaltural deve lopoent under irrigation 

was accompanied by the proce-,s of desertification as marked by 

increasing micro-aridity and dpclining productivity. In many Arab 
Countries (Egypt, Iraq, Syria, etc.) manifestations of waterlogging 
and salinity on irrigated lands are ma1or problem5; due to poor 
management of irrigation water in the conveyance system as well. as in 
the field. Also increasing salirity of underground water and falling 
level of water tables due to overpumpilnq is another serious problem in 
nearlv a1. Arab Countries. In Saudi Arabia and the Gullf States, for 
example, the artesian flew of springs and wells is decre'asing, the 
water quality is deteriorating the water level is falling due to 
increased extraction and perhaps decreased recharge; thus causing salt 
water intrusion.
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From the above it becomes evident that in most Arab Countries 
the easily accessible conventional water resources, such as river 
flows and shallow groundwater of good quality have been almost 
entirely committed. In the allocation of water between the sector,
priority normally is given to the domestic sector for which quality
requirements are stringent. Agriculture on the other hand, requires
rel.cively large quantities of water, but this sector can accept low 
quality water. As indicated above in most Arab Countries, the casily
accessible good quality water supplies for agriculture are diminishing
and it is therefore inevitable that there will be a tendency, inx the 
future to look for agriculture as a potential user of marginal quality

water, including the utilization of effluent water from domestic as 
well. as for industrial waste, this will not only alleviate the water
 
shortage situation, but it will also solve the problem of wastewater 
disposal.
 

Hence the scarcity of water supplies, which is badly needed to 
meet the increasing needs of population growth and 
rapid development

in agriculture as well as in industry has given cause for concern in 
formulating of national development plans in 
the Arab Countries. It is 
gratifying to report that decision makers are being Increasingly 
involved in divising ways to optimise the use of available supplies as
 
well as augmenting the available water resources 
by non-conventional
 
means and the development of costly and deep underground water. The 
non-conventional resources programme 
includes two programmes, one is
 
for increasing domestic water supply through desalination of saline
 
water (sea water and underground water) and the other is for the
 
treatment of the sewage effluent and its use for different purposes. 

In this regard it may be pointed out that in arid areas, as is 
the case with the Arab Countries, recycling of water may have 
a
 
greater impact on future 
 usable water supply than any of the
 
technologies aimed for increasing 
water supply such as, water
 
harvesting, weather modification (artificiala r3in) desalting of
 
saline water, etc. Treated sewage water can be used for irrigation,
industry, rercharge groundwater and in special cases, properly treated
 
wastewater could be used for municipal supply. With careful planning
various industrial and agricultural demands may be met, by purified 
water, there-by freeing freshwater for municipal use. Several Arab 
Countries, particularv, Jordan and the Gulf States, have already
 
initiated ambitious programmes in this field.
 

2. COST OF UNDERGROUND WATER IN SOME ARAB COUNTRIES
 

The following discussion is based on the available 
information
 
on ground-water costs from FAO files and project reports and the 
documentation centre of The
FAO. cost of groundwater from wells
 
depends on the cost of the well and pumping equipment plus the cost of: 
operation and maintenance. It also depends on the discharge of the 
well and the number of pitmping hours per annum. The well cost depends
primarily on the geological formation, the depth, the well design and 
the type of screen to be used. Well cost is sensitive to the location, 
both in terms of access to site and availability of drilling equipment 
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(existence of a Government Drilling Department, for instance). Well
 
cost increases markedly 	if equipment and material have to be imported
 
from outside the country, especially by a Contractor. The cost of
 
groundwater as related to depth of wells is summarized in Table 1,
 
while Graph I shows the relationship between the depth of wells and
 
their total cost in different countries. On the other hand Table No. 2
 
indicates the cost of water taking all related factors into
 
consideration.
 

TABLE 1 

SUMMARY OF GROUNDWATER COST AS RELATED TO
 
DEPTH OF WELLS AND ADJUSTED FOR 3 600 H OF PUMPING
 

Country Year Depth of Well Cost in US $
 
m Per 10003 m
 

Jordan 	 1984 200 92
 

Libya 	 1972 500 113
 
1982 200 185
 

Egypt 	 1977 500 30
 
1981 200 60
 

Tunisia 	 1982 400 205
 

Syria 	 1975 500 83
 

Saudi Arabia 	 1979 500 27
 
1979 400 20
 
1979 200 12
 

Irrigation projects based on groundwater derived from wells
 
(especially deep wells) are expensive and normally fall in the
 
category of high expensive irrigation projects. In addition to the
 
high cost of water the costs of the water distribution system as well
 
as the land development have to be added. Higher capital costs (above
 
$ 4 000/ha) plus operation and maintenance costs ($100 to 300/ha/year)
 
always require higher valued crops and higher cropping intensities so
 
as to be justified on an economic basis. Table No. 3 summarises the
 
cost of irrigation projects related to the depth of groundwater.
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TABLE 2: COMPONENT OF WATER COST FROM DIFFERENT DEPTHS OF WELLS 
- SYNTHESIS OF WELL DATA
 

Pump 
 Total 
 Average annual 
 Capital & Replace- 3
c (U-S/103 


Lift Equip. Well energy cost (10 $) ment costs (103 $) 

TD Q L Q x TD cost cost diesel elect. h. of pumping Well** Pump*** Total h. of punping
 

(m) (M /h) (m) (103/hxm) (103US$ (I03 US$ ($/h) (S/h) 2880 3600 4200 
 ncl. 4% 2880 3600 4200
 
I.I.I.F 


mainten. 

100 50 80 5 5.5 44.5 0.64 0.69 1.93 2.41 2.81 5.67 3.75 9.79 81 68 60 

200 100 150 20 12.6 61.5 4.66 5.00 13.83 17.28 19.57 7.10 8.59 16.31 105 93 85 

300 150 200 45 20.4 91.7 9.33 10.00 27.65 34.56 40.32 10.36 13.90 25.23 122 111 104 

400 200 300 80 28.7 132.6 18.66 20.00 55.58 69.12 81.06 15.10 19.57 36.05 159 146 139 

500 250 400 125 37.4 185.0 31.12 33.30 92.16 115.2 134.4 21.44 ;5.83 48.78 196 182 174 

600 300 500 180 46.5 250.0 46.67 50.00 138.24 172.8 201.6 37.14 :;i.07 70.93 242 226 216 

800 400 600 320 56.1 416.0 74.60 79.90 221.8 277.2 323.4 64.80 (1.60 131.50 114 91 78 

1000 500 700 500 65.4 [628.7 108.80 116.60 322.6 403.2 470.4 95.00 1(3.30 206.20 143 115 98 

* Energy cost calculated on the basis of: overall pump eff. - 0.7; overall pump eff. ) motor eff. - 0.6, 
diesel oil cost: $0.26/Lt.; electricity: $0.08/kwh
 

** Capital cost I - 5; N - 20. Replacement cost I - 10; N - 20
 
*** Capital cost I - 5; N - 20; Replacement cost I - 10; N - 7.
 

TD - total depth 
0 - well discharge 

GW - groundwater 
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TABLE 3 

UNDER ROUND PROJECTS - UNIT COST PER HECTARE
 
(IN US DOLLARS) 

Sha I low IXe Tu wl S 

wells IO0 r--deep 100 m-deep 330 0-dee)m deep4)0 


Items Tunis Tu;eT kypt ( New Tun I s;ia1
TnL. a Bauiglade.li 
-- .Vile) 

Well 1 900 51/O 390 2_ 1001) 1 600 

Pump set 700 1 050 100 400 

Water dtst i bu

tion system 

On farm develorxtnt 
400 

--
- 6404 

320 )(00 

TFta!1 000 720 2 400 7 300 7 000 

a Masonry well 17 m deep and 4.5 m di ameter 

b Stainless steeL screen 

lncluding. power line 

The cost of water from wells of more than 200 meters deep is
 

expected to be at least 10 US cents per cubic meter and can go up to
 

25 US cents per cubic meter, depending on the depth and location of
 

wells as well as on the country concerned. In the Parly 1970s and
 

before the steep rise in the cost of energy it was projected that by
 

1990 the cost of desalted water from the sea will drop to 5 US cents 

per cubic meter from desalination plants with a capacity of more than 

4 million ml/da'. However, due to the rise of oil prices after 1974, 

this projection is no longer valid. At oresent the cost of desalted 
reverse 

osmosis process (which is the most suitable) Is just ahovU $1.0/m'. 

While the dosalted water from the sea using multi-stage-flash (the 

water from brackish water of 3 000 to o O10 ppm using the 

most suitable) costs about $1.5/m. Hence groundwater from deep wells 

and which is suitable for domestic supply is still comptitive with 

the desalted watpr from either brackish or seawator. 

When using ,xpensive water tor irrigation, as Is the case with 

groundwater from deep wells, maximizing tie efficient use of this 

water is impferattve. hence the advent of improved irrigation sysu. ms 

such as drip irrigation and more recently the minisprinklers and 

http:Bauiglade.li
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bubbler systems opend up another potential factor of two in the
 
efficiency of water use by crops. This is not to mention the role of
 
protected horticulture and the use of controlled environment in
 
maximizing the production per unit of water as well as per unit of
 
land. For continued intensive use, these methods should have very high
 
priority and optimum use of other inputs, which can justify relatively
 
high expensive water.
 

It must be pointed out that irrigated agriculture of 15 years
 
from now, when it will he optimized for expensive water, such as
 
groundwater from deep wells and desalted water from sea or brackish
 
water, will be a much different enterprise than that of today. The
 
control of plant enzymes is developing rapidly and the techniques of
 
breeding in specific characteristics are increasing in strength and
 
precision. Even without special breeding programmes, one can look
 
forward to seeing farms where only 200 litres of fresh water per day
 
can grow one person's food needs at a cost of 5 cents US/day for the
 
water, if the cost of water is as high as 25 cents per cubic meter.
 
This should be kept in mind when talking about the cost of groundwater
 
from deep wells and its potential use for irrigation purposes.
 

Lastly, it must be recognized that while water supply is a
 
social and economic necessity to the community as a whole, the amount
 
consumed varies widely with different activities. Thus the practice is
 
to support part of the cost of water by general taxes and part by
 
revenues from users. Farming (the highest consumer of water) in
 
particular has always been favoured in receiving water at low cost
 
because of the important super structure of business and commerce
 
which derives from the agricultural structure, but which consumes
 
little water itself.
 

3. WATER CHARGES AND COSTS
 

In principal, the total cost of irrigation water is the
 
summation of Capital Investment and the operation and maintenance
 
costs of the irrigation system. In the case of multipurpose
 
structures, such as large dams only a part of the cost of such
 
structures should be allocated to irrigation, while allocating another
 
part to other uses, as the case may be, such as power generation,
 
navigation and flood control. In the countries under review, i.e.,
 
Egypt, Jordan and Morocco, irrigation water is either provided free or
 
heavily subsidized.
 

3.1. Egypt
 

Economic feasibility studies of land reclamation programs in
 
Egypt indicate that the minimal cost for irrigation water is 0.005
 
LE/m (0.4 U.S. cent/m). This covers the operation, maintenance and
 
modernization of the irrigation system in Egypt. It does not cover
 
investment cost of irrigation structures neither the cost of pumping
 
water. For newly reclaimed areas, there are additional investments In
 
construction and maintenance of new main canals. Furthermore, the
 
additional supply of water needed for major reclamation activities
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requies investments in the upper Nile basin or through treatment of
 
water ior re-use in irrigation. This increases the cost substantially
 
above the minimal cost. In fact, it is estimated that the cost will be
 
in the range of 0.01 to 0.02 LE/m' (0.8 to 1.6 U.S. Cent/ml) in the
 
1990's. Moreover, the water that may be supplied through the Jonglei
 
canal in Sudan was estimated to cost 0.065 LE/m 3 (5 U.S. Cent/m'),
 
with actual cost expected to be much higher. The cost of irrigation
 
water from underground source, such as the New Valley is estimated to
 
be about U.S. Cent 3 to 6 per cubic meter.
 

In Egypt farmers pay no charge for irrigation water, but they 
are responsible for the maintenance of the last common irrigation 
canal (Mesqas) and their field ditches. Hence the financial cost of 
irrigation water to farmer is much less than the economic cost. In 
other w~rds, there is a substantial amount of subsidy provided to
 
farmers concerning irrigation water. This, should be considered in the
 
light of studies by the Water Research Institute indicating the
 
marginal value product (MVP) of water used in cotton cultivation in
 
Abyuho and EI-Minya at 0.06 LE/M 3 (4.62 Cent/m 3 ). For maize
 
cultivation the marginal value product of irrigation water was 0.039
 

3
LE/m (3.00 Cents/m3 ). Water charges, however, should be considered
 
within the overall system of taxes, subsidies and net transfers into
 
the agricultural sector. A joint study by the Ministry of Agriculture
 
and the U.S.A. Agency for International Development indicated the
 
following:
 

In 1975 the Egyptian consumer received a net subsidy from the 
agricultural sector of LE 600 million (US $ 460 million). This was 
effected through lower prices received by farmers. It is estimated
 
that Government paid prices ranging from 50% to 20% below those
 
prevailing on the free market. Agriculture also subsidised the rest of
 
the economy through capturing the difference between world and
 
farmgate prices, minus subsidies provided to farmers on inputs such as
 
water energy, fertilizers, seeds and pesticides. This implicit tax
 
revenue amounted to LE 600 million in 1975. The rest of the economy
 
provided LE 400 million to consumers in the form of lower prices for
 
food and fiber. Thus the agricultural sector is a net subsidizer to 
the rest of the economy although it is not charged for irrigation 
water. 

3.2 Jordan
 

In the East Ghore Canal (Jordan Valley Irrigation Project)
 
farmers were charged 1 fils (1000 fils equal I Jordanian Dinar, (JD));
 
I JD= $2.85 US) per cubic meter of water for the first 1500 mm of 
irrigation depth and 2 fils per cubic meter for the amount that 
exceeded 1509 mm. The irrigation water was supplied on demand and was
 
measured by a constant head orifice. The irrigation network is a lined
 
gravity system and each farm unit (3 to 5 ha size) was provided with
 
this water measuring device. The above policy was based on the
 
assumption that under the project soil, climatic and cropping pattern
 
and intensity, and with a reasonable water management the depth of
 
1500 mm should be sufficient. Any amount exceeding this was supposed
 
to be mainly due to poor water management and farmers should pay
 
double for this unnecessary waste.
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In the year 1973, a revision of water charges in the Jordan
 
Valley was made and a new set of water cha:ges were approved by the 
Government. Water charges were set at JD 0.003/m (0.90 cent/m) and 
were immediately imposed. They were to be increased annually according 
to an approved schedule. Such a decision was made in view of the 
following considerations:
 

Farmers are the main beneficiaries of irrigation water and they 
have to pay for at least the operation and maintenance cost of 
the irrigation system. 

Farmers ability to pay is limited in the early stages of 
farming, but increases as they become more experienced. This is
 
the idea behind setting water charges at low levels in the early 
stages and higher levels subsequently. 

However, water charges were frozen at the 1973 level. The 
current water charge is 3 fils per cubic meter. This is not a trivial 
charge; it is a moderate charge relative to typical agricultural water 
charge. For example, it is equivalent to 30 JD per hectare/meter, $86 
US per hectare/meter, $10.5 US per acre/foot, or $0.03 US per 1000 US 
gallons. 

Unfortunately, this current water charge falls short of covering 
the O&M cost of the Jordan Valley irrigation systems; the 3 fils do
 
not even cover the cost of billing the farmers. The actual O&M cost 
is 7 to 10 times higher, i.e., 21 to 30 fils per cubic meter. The 
Jordan Valley Authority (JVA) intends to increase water charges over a
 
period of time until they covered the O&M costs, but this is 
politically difficult and, while a charge of perhaps 25 fils per cubic
 
meter may not be a problem for producers of high value fresh market 
vegetable and fruit crops, it may be an almost overwhelming burden to 
producers of lower value processed vegetables and ordinary field 
crops. 

An important reason why O&M charges are high net unit of water 
delivered is because the system only accounts for the delivery of 
about 500 mm of water over the approximately 240,000 dunums (du) 
(24,00o( ha) served. Competition for water is high at critical times 
during the year and rhe ,;ystem has to be operated continuously 
throughout the year. Furthermore, in order to assure a reasonable 
K-reo of equiy t hrouglvmut the system, the JVA provides delivery 
servicp, to the headgite s of each farm unit. In addition, the project 
srves a loug, narrow ard como i cated irrigated area. 

Water is verv valuable in the Jordan Valley. In comparison with 
wells, t,. capital plus operating cost of pumped water from private 
tubewell I r:he rugion is esiimated to. b. more than 30 f Is per cubic 
meter. Fv .- most part, private tubowelIs are only used to irrigate 
high value crops. Furthermore, farmers with their own wells have 
compl"t cOatrol of their water supply so t, nd to pay a premium for 
this security. At any rate, this gives evidence that farmers are 
willing (and can) pay more for their water. 
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The Operation and Maintenance Department in the Jordan Valley 
has kept the water distribution systems sufficiently maintained to 
deliver water for more than 20 year without major problems or 
interruptions of service. Furthermore, the system boasts of having an 
87 percent conveyance efficiency at normal flow, disregarding spillage 
losses and unbilled deliveries. During low flows the conveyance
 
efficiency averages from 70 to 80 percent. From the available records 
it was estimated that in normal years only about two-thirds of the 
salable water is billed.
 

The equity of distribution Is quite good because the JVA has 
placed a high priority on assuring that each farm unit receives its 
fair share of water. Upon a system of farmer-initiated requets, during
 
critical (low) flow periods in the main crop season, each farm unit 
probably receives approximately 70 percent or more of its fair share 
of the delivered water (part of the variation is due to variations
 
along the length of main canal).
 

Achieving this has been costly since the JVA services and 
maintains the distribution system up to the turnout of each farm and
 
provides water distributors (ditchriders) to control and monitor the 
quantity of water deliverd to each farm unit. Hence there may be room 
for savings in distribtion and maintenance cost of the small laterals
 
by rurning some of this responsibility over to the farmers. Further
 
savings could be achieved by more efficient deployment of and better 
transport for the JVA ditchriders.
 

In the upland the cost of irrigation water pumped from wells
 
ranges from JD 0.015 to 0.030/m (4.3 to 8.6 cent/mi) depending on the
 
characteristics of the geological formation and depth of groundwater
 
(see table 4).
 

From the figures in table 4 1:. could be noted that it :s a 
deliberate Government policy :.o subsidize heavily irrigation water in 
the Jordan Valley. This subsidy however is ;uch less in case of 
irrigation settlement project in the upland. In case of Qaa' Ed Disi, 
this project has no settled farmers, and wate" is being used by the 
Ministry of Agriculture for commercial irrigation projects and by the 
Authority of Aqaba for municipal water supply. In this case the water 
is being sold at prices, a bit higher than thL' acrIQal cost., thus 
leaving a small margin of profit. 
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Table 4
 

Cost of Irrigation Water in Jordan 
and 

Prices charged to the Farmers 
(1 $ = 3D 0.350) 

Project Depth of GW Actual Cost Price of Water % of
 
M US Cent/m to the Farmers Charged
 

US Cent/M 3 Price to
 
Actual Cost
 

L.Jordan Valley Surface 8.57 0.86 10.0
 

2.El Jafir 15-20 4.29 1.14 26.6
 

3.Katranah & Wadi 30-50 4.96 1.71 35.2
 
Ei-Abyadh
 

4.El-Arja 30-50 5.14 2.00 38.9
 

5.Qaa' Ed Disi 150 8.57 11.43 
 133.4
 

3.3. Morocco
 

In Morocco irrigation water charges range from Dm 0.22-0.27/M 3
 
3
with an average of DM 0.25/M . Out of this, the cost of energy ranges
 

from DM 0.05-0.20/M3 while the operation and maintenance ranges from
 
DM 0.80-0.10/m. (DM = $ US 0.113)
 

Some case studies indicated that actual water charges are about
 
38% of the production and dlivery cost of each cubic meter. because of
 
the relatively cheap and subsidized irrigation water, farmers
 
benefiting from irrigation projects tend to play it safe and 
apply
 
more than recommended amounts of water. It is estimated that in the
 
lower Moulouya Irrigation Project, actual water use was 48% higher
 
than the recommended use.
 

The Government of Morocco intervenes in the price of some inputs
 
and agricultural outputs. Subsidies are provided to maintain low
 
retail prices for flour, bread, sugar, edible oil and milk, as well as
 
for agricultural inputs such as fertilizers, seeds, machinery,
 
livestock and credit. The beneficiaries of land reform projects pay
 
40% of the total cost of land and irrigation development over a 20
 
year period. The interest rate charged is 4% compared to the current
 
interest rate of 14% charged by commercial banks.
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In this connection it may be mentioned that in Iraq, that the
 
annual water charges were set in 1983 as one Iraqi Dinar (ID=2.7 US$)
 
for every donum (donum=2500m2 ) of reclaimed land which is irrigated by
 
irrigation network owned by the Government and half a dinar for every
 
donum of reclaimed land or orchard that is irrigated by non-government
 
means.
 

4. CONCLUSIONS
 

4.1 In principles, the total cost of irrigation water is the
 
summation of capital investment and the operation and maintenance
 
costs of the irrigation system. In the case of multipurpose
 
structures, such as large dams, only a part of the cost of such
 
structures should be allocated to irrigation, while allocating another
 
part to other uses, as the case may be such as power generation,
 
navigation and flood control.
 

4.2 It is recognised that while water supply is a social and
 
economic necessity to the community as a whole, the amount consumed
 
varies widely with different activities. Thus the practice is to
 
support part of the cost of water by general taxes and part by
 
revenues from users. Farming (the highest consumer of water) in
 
particular has always been favoured in receiving water at low cost
 
because of the important super structure of business and commerce
 
which derives from the agricultural strucutre, but which consumes
 
little water itself. Hence in the countries under review irrigation
 
water is either provided free or heavily subsidised.
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Recovery: A Pr.gmatic Approach, by Mr. Mark Svendsen, 
Research Fe llow (International. Food Policy Research
 
Institute, Washington, USA) 

11:15-12:00 	 Background Paper: Cost Recovery for tha Leziria Grande 
Project: a case study of a rehabilitation project in 
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Friday, 26 September 1986
 

09:00-10:30 Groups will continue discussions and prepare a
 
preliminary statement for each set of guidelines for 
the special topics assigned
 

Chairperson: Mr. J. Keller
 

11:00-12:30 Plenary Session to discuss the set of guidelines for 
the topics assigned 

14:00-15:00 Continue Plenary Session 

15:00-17:00 Groups separate and prepare their final statement
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WORKING GROUPS
 

9MEX 3
 

The Workirng Groups were organized in order to prepare the policy
 

and technical guidelines with regard to the topics indicated below:
 

GROUP I 	 Financing Irrigation - (Macro Considerations) 
Group Leader: G.D. Mludimii 
Rapportour: 1. Carruthers 

Group members: 	J. Olivares, J. Atherton, J.A. Akinola,
 

W.S. Post
 

GROUP 2 	 Cost Reduction Measures
 
Group Leader: T. Hardware 

Rapporteur: Jack Keller 
Grnup members: P. Duane, E. Telahoun, D. Kraatz, Xu 
Guolhua
 

GROUP 3 	 Revenue Enhancement
 
Group Leader: C.A. Sarria 

Rapporteur : 1-. Coward 
C coup members: L.H. Sprey, N. Tsiourtis, H.M. Horning, 
S. Buichi 

GROUP 4 	 Setting Irrigation Water Charges (levels & structure)
 

Group Leader: 	 A. Olaiz P6rez
 

Rapportetir: L. Small 
Group Members: .aria C. Cru::, C. do Jong, 11. Saiz 

GROUP 5 	 Organizat ion-l. Structures & Adminisw rat ive Pfveloprsent 
C:roup Leader: M.A, Ch;',dhrv 
R,',ppr rt,c.L : N. S . P~abody Ii.l 

i'oip 1embors: N. Svendsoa , M. 'ift le,. '. Airnr, Habib 
Essid 

The specifi.c tasks assigned to each group wore as follows:
 

First Task 	 Each group is to formulate 4-6 specific statements of 

the group' s Main Conclusions and Recommendations 

regarding the appropriate forms of irrigation water 

charge policies (both of national governments and of 

internitional donor agencies) with respect to the goals
 
of (a) social equity, (b) economic efficiency, and (c)
 

satisfactory system manag .aent.
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Second Task 	 Each group is assigned a set of specific issues (below) 
to be discussed with a view to formulating a set of 
guidelines and recommendations on matters related to 
irrigation water charge policies. (These would be 
"technical" guidelines in the sense that they deal with 
various detai Is involving economic, social and 
institutional aspects as well as engineering and 
agronomic aspects). 

WORKING GROUP NO. 1
 

Question A 	 What are the implications for host countries of the
 
contrast between USAID/World Bank (and other donor)
 
approaches to irrigation cost recovery?
 
Is financing rehabilitation works different from total
 
scheme development?
 

Question B 	 Given that a large irrigation project cannot pass 
conventional economic viability tests, and that the 
scheme goes forward on various "non-p:oduct ive" 
arguments involving equity, etc., how do long-run 
benefits materialize (when, where and in what form) and 
how are they measured? 

Question C 	 Are there technical criteria that establish the amount 
of subsidy which a given economy can afford to put inLO 
irrigation? flow is this answer connected to national 
and world-wide rates of inflation? 

Question D 	 Why can poor farmers in one part of the world pay all 
costs of irrigation development (less interest/conces
sionary/interest on original investment) plus 
continuing recurring costs, whereas poor farmers in 
another part of the world cannot pay, even though 
comparison of groups is made by reference to basic food 
crops? What are the explanati ons? Are these 
explanations informed guessps or rationalizations? 

Question E 	 i. How wi]l farmrs respond to "indexing"? 
ii. Should O&M costs a Iways be ecovered? 
iii. Can revenues 1rom other sourcec7 be increased? 

Question F 	 Transfer investment and O&M responsibilities entirely 
to farmers? The public utility argument. 

WORKING GROUP No. 2
 

Question A 	 What broad measures can be effective in increasing O&M
 
revenues without raising fees and those which increase
 
collection rates reduce the costs of collection, index
 
fez rates, etc.?
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Question B 	 Under what conditions can these measures be effectively
 
implemented?
 

Question C 	 Should irrigaLion agencies be encouraged to develop
 
secondary sources of income to supplement irrigation
 
fee collections? What types of secondary income sources
 
are most appropriate?
 

WORKING GROUP No. 3 

Question A 	 What broad measures can be effective in reducing the
 
costs of operating and maintaining irrigation systems?
 

Question B 	 What are the likely impacts of these measures on system
 
performance and sustainability?
 

Question C 	 Under what conditions can these measures be effectively
 
implemented? 

Question D 	 What are the rational. arguments for favouring low 
recurring costs at the expense of high investment cost? 
(machinery vs. 	 labour, etc.) 

Question E 	 Why any maintainance?
 

Special Questions
 

i. 	 To what extent might delivering farmers, or groups of 
farmers, their share of supply, more or less on demand, 
increase their profits? and wil lingness to pay charges? 

ii. 	 What are the rechnical option, for such flexibility 
(implied iii 1. above) in doliveries within direct 
diversions, storage :ind mixed s;y;Lems? 

WORKING GROUP No. 4 

Question A What broad priac iptes should govern the setting of 
irrigatiun fe:,? 

Question B 	 What are the merits of fita rate fee systems vis-5-vis 
more comple x lee structures, i.e. differentiation by 
system, rg tol, "_'rop, season, etc.? 

WORKING GROUP No. 5
 

Question A What changes in the role and organizational structure 
of irrigation aurhorities (and other agencies such as 
revenue departments) are necessary Co establish and 
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maintain an accountable relationship between farmers 
and the agency? 

Question B What is 
pricing 

the 
and 

role 
cost 

(need for) water measurement 
recovery questions? 

in water 

Question C What roles 
(transferring 

fur 
O&M 

farmers beyond 
responsibiLities 

the tertiary 
to farmers)? 

canal 

i. Do governments still alter or t:ransfer 
indiscriminately farmer managed irrigation 
systems into state managed irrigation systems? 
Yes. No. Why? (What is :he ratlonale?) 

ii. Delineation 
take on, by 

of O&M responsibilitie. 
water source a.d sysrein 

farmers can 

ii. "Social" and "technical)" criteria that 
govern the tranyfer possibilities in 
situations implied in the answer to question 

wilt 
the 

B 

Question D Assuming that the best way to improve water 
(physica] as well as ,coaomi) produc.:tiviLy is to 
water scarce, what are the operational., economic 
"cost roeovery" implications of doing so'' 

use 
make 

atul 


