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Management Turnover in A Major Irrigation Scheme of Sri Lanka
A Study of Consequences and Constraints

.M.—D.C.Abhéyarat}na‘

INTRODUCTION

SRI LANKA HAS expetienced a noteworthy increase in rice production since Independence. This achievement Iargély
depended on a two-pronged strategy: expansion of the cultivated area and intensification of cultivation both of which
were facilitated by the strengthening of irrigation infrastructure. A large proportion of public investment was devoted to
irrigation, mainly to new construction since the 1950s. However, it was in the early 1980s that the expenditure. on
irrigation.construction in Sri Lanka escalated to unprecedented heights. It reached an all time peak of Rs.3,034 million
(US$ 62 million) in 1982 from which time investments began to wane (Aluwihare and Kikuchi, 1991). -

. The period which followed is mainly characterized by a live interest in irrigation rehabilitation and i'mproved
management in major irrigation schemes (Abeysekera, 1993). Mounting operation and maintenance (O&M) ei(pen_diture
and irrigation problems in these schemes compelled the authorities to adopt alternate strategies for irrigation
management. o - , Lo o

A shift of policy emphasis was evident to change the role of farmers from passive recipients of irrigation benefits
to active partners in the management process sharing responsibilities with the agency staff (Abeywickrema, 1983).
Organizations of farmers on pilot bases commenced with different water management experiments such as the Minipe
Water Management Project and the Gal Oya Left Bank Water Management Project launched in 1979. )

However, the concept of participatory management was applied on a wider scale in the mid-1980s under the
Integrated Management of Major Irrigation Schemes (INMAS) Program of the Ministry of Lands and Land Development.
System managers increasingly sought beneficiary involvement to ensure smooth functioning of the systems and to
increase the efficiency of operation and maintenance tasks. Irrigation management transfer to farmers has been
attempted in varying degrees by many developing countries. Few systems in the Philippines have moved to complete

turnover while couhtr_i_es like Indonesia and Madagascar-have phased out their activities towards this direg:tidn
(Verm_illion, 1991). There are still other countries where no explicit policy exists for management turnover, but have
made some progress in increasing the farmer involvement in management functions.. Sri Lanka also falls into. this
category. Changes initiated towards management turnover in Sri Lanka have made many strides during the last
decade. The purpose of the present paper is to examine this process in detail and to study its impact with reference

to Huruluwewa, a major irrigation»s‘cheme in the north central dry zone of Sri Lanka.
PHYSICAL SETTING

Huruluwewa is located in the Anuradhapura District of the North Central Province (NCP) in the dry zone of Sri Lanka
(Figure 1). It lies about 40 km southeast of Anuradhapura, the present capital of the NCP. The reservoir is
constructed by damming Yan Oya, a stream which drains into the Indian Ocean in the.northeastern shores of Sri Lanka.
Yan Oya is marked for its seasonal flow which depends on the rainfall rhythm of the dry zone of Sri Lanka. As long-
term climatological records are not available for Huruluwewa the salient features of the rainfall rhythm and variability
characteristics have to be analyzed with reference to Anuradhapura, the closest climatological station. o

The usual rainfall distribution in this part of the country shows a double maxima falling within the pre-southwest
monsoon period in April and within the north-east monsoon period in October. Nearly three fourths of the rainfall in the
area is received from October to January from the north-east monsoon and cyclonic activity. June is the driest month
of the year (13 mm - average for 40 years) while October records the highest rainfall (255 ‘mm - 40 year average).
Long-term data clearly indicate an ‘effective dry period’ (which according to Domros, should contain at least 3
consecutive months with monthly rainfalls not exceeding 102 mm) with significant drought characteristics from May to
August (see diagram for Anuradhapura climatological station in Figure 1). ltis pertinent to note that moisture deficiency
during this period does not permit any seasonal cropping without recourse to irrigation. The situation with cropping is
further aggravated owing to the marked variability of precipitation particularly during the drier months.

Temperatures in the area are generally high, averaging between 25 °C(December / January) and 29 °C (May -
September). The warmest period coincides with the southwest monsoon season when a warm dry wind - "kachchan"-

'Senior Lecturer, University of Sri Jayawardenepura.



blows over the dry zone. This wind is characterized by a drying effect, higher temperatures and low humidity (Domros,
1974).

On the whole, temperature poses no problem to agriculture in the Huru!uwewa scheme. lt is the water availability
which determines the type of agriculture as well as the extent to be cultivated during each season. Water availability
in the system in tumn is the function of a combination of variables such as the water yield of the catchment, diversion
from other sources (e.g., Mahaweli scheme), evaporation and conveyance losses through the irrigation system.

Owing to the limited inflow from the catchment water scarcity has become a consistent feature at Huruluwewa. With
a view to ease this situation efforts were made to divert 150 cusecs (4.25 cumecs) of water from the Mahaweli scheme.
However, this amount never reaches Huruluwewa as the 32 km-long feeder canal is tapped at numerous locations by
illicit cultivators.

SETTLEMENT AND SYSTEM CHARACTERISTICS
Historical Overview of Settlement

Alienation of land in the Huruluwewa colonization scheme started in 1952 and by the end of 1953, 2,239 ha had been
allenated among 1,051 allottees (Farmer, 1957). At the completion of setilement 2371 allottees received land in the
Huruluwewa scheme. The earlier settlers at the left bank (from tract 1 to 5) received 2 ha of paddy land and 0.8 ha
of highland while subsequent allotments in tract 6 of the left bank and in the right bank were reduced to 1.2 ha of paddy
and 0.6 ha of highland. Although the total number of families at present approximates to 4,500 second and third
generations of the original settlers were deprived of securing land in the scheme owing to the acute shortage of this
resource. Hence, with the increasing population and resulting pressure on limited land, unabated illegal sub-division
of the original allotments proceeded at an alarming rate. The situation also led to the encroachment of the reservations
which invariably increased the area to be irrigated under the scheme approximately to 3,850 ha and the number of
beneficiary farm families to 3,014.

Technical Characteristics of the Irrigation System

The gross capacity of the reservoir at full supply level (F.S.L.) amounts 10 6,790 hectare meters (HM) including the dead
storage of 278 HM. The reservoir covers 1,640 ha at the F.S.L. Water distribution from the reservoir is effected
through two main canals. The left bank canal is 15 km long and delivers water to 10 distributary canais (DCs). The
right bank canal is 15.6 km long. As the latter failed to supply water to the tailend of the scheme another tank -
Kivulekada - was developed and absorbed into the system to distribute irrigation water to 3 tracts at the tail-end. The
main canal of Kivulekada is 7.6 km long. The right bank canal including the 3 DCs of Kivulekada, possesses 16 DCs.
The irrigation system consists of a total of 304 field canals (FCs). Table 1 shows the details of the canal system and
the extent of the irrigated area. ’

Rehabilitation, Operation and Maintenance

Huruluwewa scheme came under the Major Irrigation Rehabilitation Project (MIRP) in 1986. By that time FOs had not
been formed and there was no effective dialogue with the farmers to incorporate their views in rehabilitation work. Field
evidence points to the fact that a proper assessment of the irrigation problems was not made prior to rehabilitation.
A survey conducted by the IMD two years after the commencement of the MIRP revealed that much of the irrigation
problems remained unresolved even after the rehabilitation of the irrigation system. Defects of the structures of the FCs
and difficulty of conveying water to the tail end of the left bank main canal are some cases in point.

The post-rehabilitation era has shown a steady rise in operation costs and a general rising trend in maintenance
costs. Table 2 shows that expenditures on both items have recorded peaks in 1989 after which year the expenditures
decreased for about two years. However, the figures for 1992 and 1993 have escalated owing to the increasing costs
of materials and Iabour



Figure 1. Location of Huruluwewa Scheme.
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The Agricultural Context

Agriculture in the Huruluwewa scheme pivots on rice cultivation. The major cultivation season - Maha - extends from
November to February and coincides with the north-east monsoonal rains. However, supplementary irrigation is
necessary to ensure a continuous water supply to rice cultivation during this season. It is observed that there are
intermittent years where cultivation was not possible even during Maha owing to inadequate precipitation to raise the
tank storage to the required level. Cultivation during yala - the dry season - is rare. Crops should be entirely irrigated
during this season owing to the occurrence of drought conditions. Further, increased temperatures, cloudless skies,
dry winds and high rates of evaporation reduce the moisture availability for crops.

Attempts have been made by the authorities to discourage rice cultivation during yala and to promote other field
crops (OFCs). The general reluctance of the farmers to adopt OFCs and the complications associated with the
distribution of water to limited areas on the basis of suitability and/or demand from the water users together with the
market bottlenecks contributed to the limited success associated with such attempts. Among the different crops soya
beans and chilies were more acceptable to the farmers. Similarly, OFCs were cultivated in restricted areas during yala
while paddy cultivation was rarely practiced in this season. In many years yala season is completely devoid of
cultivation. Overall cropping intensities at Huruluwewa are generally low, even lower than the average (i.e., around 120
percent) for the major irrigation schemes of Sri Lanka. The yield levels of rice have not shown a steady increase over
the years, instead they seem to have fluctuated between 2 metric tons per hectare (mt/ha) to 4 mt/ha between 1983
and 1993. The average yield of soya beans for the same period was 1.7 mt/ha

FARMER MOBILIZATION: COMMENCEMENT AND PROGRESS

FOs in the Huruluwewa Scheme originated with the INMAS Program of the IMD of the Ministry of Lands in the mid-
1980s. Under this program institutional organizers (1Os}) were appointed to be resident in the scheme and to conduct
awareness and training programs in an informal way. Field evidence reveal that the |Os, young graduates just out from
the universities, were not considered as officers by the farmers. Their role as catalysts and close associates of the
farmers contributed to bridge the gap between the latter and the irrigation staff.

Although the idea of farmer mobilization came from the top with the INMAS Program, by the time farmer
organizations were formed majority of the water users were made aware, through formal meetings and informal
discussions with the 10s, as to the value of such organizations and benefits they can derive by active participation.
FCOs were the first to be formed as informal organizations with an average of about 10 farmers. The representatives
from the FCOs formed Sub-Project Committees from which two office bearers including the president made
representation in the Project Committee (PC). Sub- Project Committees were later termed as Distributary Canal Farmer
Organizations (DCFOs).

DCFOs were considered to be formal institutions which were recognized by the government departments. They
could register with the ID, IMD and the Agrarian Services Department to undertake contracts within their respective
areas. They were not required to hold assets that a normal contractor is expected to possess or go through the open
tender procedure. They could also be engaged in other fund raising activities such as the sale of agrlcultural inputs
and purchase of rice for re-sale.

The INMAS Program, from its inception, tried to define the role of FOs and to make these institutions viable. Their
constitution, rules governing them and the expected roles were clearly laid down. Aithough these organizations were
confined to water management functions at the beginning, their horizons were later enlarged to cover many other facets
of agriculture affecting settler life.

FOs progressively increased in the Huruluwewa Scheme, since their inception in 1986. DCOs which amounted
to 6 in 1986 increased to 13 in 1993 while the FCOs multiplied from 126 to 205 during the same period. 1t is now

_proposed to have 15 DCFOs. The increase of the latter is due to the split of the existing organizations. The total
membership of the FOs increased from 2,283 in 1986 to 3,014 in 1993. There is conclusive evidence to suggest that
farmer involvement in operation and maintenance work in the scheme increased with the FOs. Another significant step
associated with the INMAS Program was the provision made available to the DCOs to send their presidents and
secretaries to the PC. At Huruluwewa there are 26 farmer representatives in the PC coming from 13 DCFOs and they
outnumber the officials from various line departments. Participation of the farmer representatives in decision making
at project level and sharing management responsibilities with the agency staff has become a reality with the INMAS
Program. It has been observed that farmers’ involvement at PC level is rare outside Sri Lanka (Chambers, 1988).



THE TURNOVER PROCESS
Collection of O&M Fees

The first step in the turnover process was the collection of O&M fees introduced to Huruluwewa in 1986. The rate was
Rs.250 (US$5.1) per ha of irrigated land per season. The Colonization Officers (COs) of the. Ministry of Lands- were
entrusted with collecting this fee and they were allowed a commission. Funds collected had to be deposited with the
Government Agent - the chief administrative officer of the district - who had to send the collection to the Treasury. The
system worked well for about two years at the inception and a separate Deputy Director for O&M coliections was
appointed under the IMD. Nevertheless, the IMD was forced to abandon the system in 1989 for several reasons such
as the mounting political pressure from the opposition, farmer reluctance to pay an area-based fee vis-a-vis the
inequalities in water distribution and failure to take legal action against absconders.

Handing over of Canals to the Farmers

With the creation of the IMD directly under the Ministry of Lands and the -establishment of FOs under its sponsorship,
maintenance- of FCs and water distribution to the individual blocks were entrusted with the farmers. Under Irrigation
Department Circular No. 01 of 1989, DCs in major irrigation schemes were to be handed over to the DCFOs. Turnout
attendants who operated the gates had to be withdrawn and the DCFOs were to be paid a lump sum calculated on the
basis of a formula prepared by the ID for operation purposes. However, release of water from the main canal (MC)
to the DCs was accomplished by paid labourers of the ID. O&M of the MC are still the sole responsibility of the ID.

With the handing over of the DCs, maintenance other than major repairs to the structures, also passed on to.the
hands of the DCFOs. The government makes financial allocations twice a year for the maintenance of f_H"_b_ifrigation
systems. Prior to the establishment of the FOs work was done through paid labourers. Howsver, pres_éhtiy’il:_ifjé perform
these tasks on a shramadana (voluntary communal tabour contribution) basis and obtain government payments to
enhance the financial strength of the DCFOs. Farmer participation in shramadana and the value of labour contributed
in financial terms seem to be substantial (Table 3). : '

The role of the ID in maintenance with reference to FCs and DCs has now been reduced to.one of imparting
technical know-how throﬁgh on-the-job training of the farmers, advice on what tasks to be accomphshed and overall
monitoring and supervision. However, financial allocations made from the Treasury aré disbursed 16°the FOs by the
ID expectifig the farmers to engage in’ maintenance functions and water distribution at tertiary and secondary levels
of the canal network. ' : : » T . : :

DCFOs are also given such construction and maintenance jobs as concrete work up to 1/4 cube, earth work, jungle
clearing along the DCs, etc. In most cases, the farmers perform these jobs at low cost enabling the profits to accrue
to the funds of their respective DCFOs. T

DCFO's--at' Huruluwewa are now engaged in certain functions related to overall system improvement as well.

Contracts pértaining to concrete lining of channels, concrete rings for bridges, gates for controlling water flow at the
turnouts, provision of 'drainage and building of DC roads have already been undertaken by the DCFOs which hold the
registration as contractors with the ID. They are legally empowered.to do contracts up to. the value of Rs.750,000
(Us$1 5,3(56). However, they are usually given contracts up to Rs.250,000 (US$5,102) at the completion of which a
second contract can be undertaken. This procedure where a DCFO is functioning for the enefit ‘of its own members
has a distinct advantage over the private contractor system in which case the quality of work is largely sacrificed for
the profit motive. . : : . -
With the strengthening of the FOs the existing setup with maintenance has taken a new turn. Since the collection
of O&M fees was abondoned the Treasury disbursed the money through the ID for the DCEOs to accomplish the work.
The discussions with the farmer leaders revealed that the -FOs ‘are prepared to handle water distribution and
maintenance tasks under their command on a self-reliant basis provided they are'in a position to generate the
necessary funds. However, the government has no plans to extend. farmer responsibility above the DCs in the
immediate future and to advance towards self-management of the total system by the farmers. - :

AGRICULTURAL SUPPORT SERVICES THROUGH FARMER ORGANIZATIONS

DCFOs'at Huruluwewa are not confined to water distribution alone. Itis noteworthy that they have ventured into many
other support services needed by the farmers such as agricultural credit, supply of fertilizer, weedicides and pesticides
and provision of extension services. The Philippine experience shows that this type of production-related support
services by innovative associations enhance their collective capacity to facilitate the acquisition of agricultural inputs
(Wijayaratne and Vermillion, 1994).



Agricultural Credit

DCFOs have arranged their own credit disbursement systems to the farmer members depending on the funds at their
command. Purposes for which the loans are granted vary. The most common category includes the loans given for
cultivation purposes including the purchase of agro-chemicals. - There has been instances when the loans were
disbursed for self-employment. According to the records kept at the IMD office at Huruluwewa the total loans disbursed
by the 13 DCFOs of the scheme up to the end of 1993 amounted to Rs.148,090 (US$3022) and the recoveries are
reported to be satisfactory.

It is interesting to note that the interest charged in many occasions is as low as 5 percent, a rate much below the
interest charged by the banks. Another advantage of the credit system is the ease with which loans could be obtained.
However, the major constraint to the expansion of the credit scheme operated by the DCFOs is the inadequacy of funds
to cater to the demand from the farming community.

Fertilizer

It is learnt that certain DCFOs in the Huruiuwewa scheme have introduced an effective fertilizer distribution system
whereby the organization undertakes to obtain fertilizer from outside and distribute from a point within the scheme easily
accessible to the farmers. This procedure reduces farmers’ transport costs and saves them from high prices usually
quoted by the private traders.

Pesticides and Weedicides

In the case of pesticides and weedicides, DCFOs negotiate with the companies dealing with such products, collect
money from the farmers according to their requirements and obtain and distribute the products from a convenient point
to the farmers. There are instances where the DCFOs disbursed such products on credit to farmers. The records
indicate that 99 percent of the money advanced have been recovered. Similar arrangements are made with the Agrarian
Services Department to procure seed paddy.

Extension Services

There are also instances where the demand was raised from among the farming community for specific services. In
the circumstance DCFOs have mediated to obtain such services from the line departments/agencies. Demand for
training in soya processing is a case in point. Similarly, farmers indicated a willingness to receive agricultural extension
services for onions and vegetables under agro-wells.

CONSEQUENCES OF TURNOVER

Although the turnover process has gathered momentum over the years, it has been restricted to the secondary and
tertiary levels of the irrigation system. However, both the farming community and the agency staff at Huruluwewa have
realized the positive consequences of the process. The agency staff now feel that their work has become easier as
the farmers are made aware and the farmer representatives have first hand experience of the problems associated with
the system.

Changed behavior of the farmers at the kanna (cultivation season) meeting proves this point. The idea of this
meeting is to convene as many farmers as possible and to discuss matters pertaining to the cultivation season in
advance. The usual procedure in. all major irrigation schemes was for the agency staff to thrust upon pre-conceived
decisions on the farmers (Murray-Rust and Moore, 1983). The latter in many cases resisted such decisions and the
maeting often ended in a, chaotic situation. Nevertheless, as the turnover process set in, a pre-kanna meeting is held
where the agency staff and the farmer representatives discuss the issues relating to the forthcoming cultivation season
and jointly arrive at decisions. The representatives in tum convey such decisions to the farming community at large
before the kanna meeting. The revised procedure has been instrumental in avoiding unnecessary confrontation and
in developing a friendly atmosphere at the meeting.

Similarly, in all fields of system management the agency staff has now inculcated the habit of consulting the farmers,
notably through the tarmer representatives. It is noted that the orthodox attitude of the irrigation staff has changed and
they are prepared to accommodate the views of the farmers in operation, maintenance and system improvement
activities. The significance of FOs has been recognized by many line departments and activities of the organizations
are expanding to embrace different facets of irrigated agricuiture and farmer welfare. Selection of farmers for training
programs, recommendation for bank loans, resolution of petty disputes, etc., are increasingly handled by the FOs. It



is also observed that direct contacts with the officials to resolve individual problems have beer reduced to a minimum.
Instead, farmers initially approach the organization which in tumn takes up the matters with the agency staff. The
procedure has facilitated the work of the latter on the one hand and has saved the unnecessary trouble that the farmer
has to undergo on the other. . ' ; R ' '

Attempts at turnover have also improved the water distribution within the irrigation system. The majority of the
farmers are now concerned in sharing the available quantity of water without jeopardizing the interests of the fellow
water users. Such measures as distribution of water commencing from the taif end of the main and DC systems and
the selection of farmer representatives from the water-deprived areas of the system have contributed to minimize the
inequitable distribution of water. There is conclusive evidence to suggest that breakage of structures by farmers is a
phenomenon of the past.

The operational efficiency of the irigation system has also increased over the years since farmer representatives
commenced handling water distribution. There were many lapses on the part of the casual labourers of the ID who
handled water distribution earlier, specially when they were resident away from the areas entrusted to them. On the
other hand, farmer representatives take a keen interest in opening and closing the gates of the FCs allowing-only the
required quantity of water. Handling of the secondary and tertiary level operation by FOs undoubtedly helped save
irrigation water and reduce water duty, particularly since 1990. ' '

With the handing over of the secondary and tertiary canal network, farmers took an increasing interest in the
maintenance work as well. Whenever the maintenance expenditure was reduced by the government, participation in
shramadana also increased. A comparison of Table 2 and Table 3 proves this point. It should be noted that farmer
indulgence in maintenance not only enhances the possessiveness but increases the commitment to protection.

As the turnover process advanced some DCFOs ventured into different agricultural support services discussed
earlier. Such steps strengthened the bond between the individual farmer and the organization and helped realize the
potential of organized &ction to derive benefits unattainable through individual effort. Experience in the Huruluwewa
scheme indicate that a few DCFOs are not only engaged in input supplies, but are active in burchasing the produce
of the farmers. Field evidence points to the fact that such purchases at prices favorable to farmers were instrumental
in stabilizing the prices at a higher level and breaking the monopoly of the private traders who were compelled to raise
their purchase prices in a competitive bid thus benefitting the farming community. '

MAJOR CONSTRAINING FACTORS

The irrigation sector in Sri Lanka was highly subsidized throughout the years and farmers never paid back anything until
the introduction of O&M fees in the mid-1980s. As indicated earlier this scheme had to be abandoned after about four
years from its inception. Even after the FOs were formed and the turnover process commenced, the organizations were
not in a position to manage their affairs independently owing to the weak financial position. Finances for O&M had to
be continually released to the DCFOs from the government funds. Although these organizations have made a
concerted effort to raise funds during the last few years, their financial resources are still thoroughly inadequate for self-
management. All programs such as provision of credit, supply of inputs and purchase of farm produce which need a
substantial capital outlay have suffered because of the financial constraints. It should be noted that the office-bearers
of the FOs work on a voluntary basis. Although there is legal provision to get 0.5 bushels of paddy per season per acre
(26 k.g./ha) of irrigated land in lieu of the services rendered by a farmer representative, all farmers do not pay this levy
and it is not easy to resort to legal action against the absconders. However, the activities of the FOs consume a fair
amount of time which otherwise can be devoted to private work by the office-bearers. In the absence of adequate
remuneration some office-bearers of the FOs do not work with much dedication. This exerts an undesirabie impact on
the advance for self-management. :

A rapid assessment of the FOs in the Huruluwewa scheme revealed that a very small proportion of the farming
community is not at all interested in FOs. Varied factors such as indulgence in activities other than farming, personal
disagreement with the farmer representatives, temporary interests in land owing to leasing or other tenurial
arrangements, inter alia, explain this position, It is interesting to note that there are hidden tenancies which jeopardize
the interests of the FOs. Such tenurial arrangements are the results of sub-division of original allotments among
subsequent generations and unauthorized sale or mortgaging of land owing to poverty or non-residence in the scheme.
On the whole, the situation negates the effectiveness of the FOs and minimizes the positive impacts of management
turnover.

it is reliably understood that all farmer representatives are not equally committed and / or competent to impart the -
knowledge gathered through training programs as well as to pass all the messages they receive from the project staff
and the officials of the line departments to the farming community. The existence of such communication gaps in the
scheme has retarded the benefits that should be accrued to the farmers by the turnover process.



_All DCFOs at the Huruluwewa scheme are not equally effective. Some have ventured. into a combination of
activities such as undertaking contracts, possessing and hiring of tractors to farmers, sale of agricuitural inputs such
as seed paddy, fertilizer, pesticides and weedicides, purchase of paddy and disbursement of agricultural credit while
still others are confined to the routine activities related to O&M within their respective areas. Different DCFOs of the
Huruluwewa scheme come together only at the monthly meetings of the PC. However, integration of the DCFOs into
afederation at project level, as has been attempted at Gal Oya will undoubtedly help increase the efficiency of the weak
organizations and distribute the benefits of turnover on a more equitable basis.

CONCLUSIONS

With the introduction of FOs and management turnover, farmers have progressively established their control over the
secondary and tertiary canal network of the Huruluwewa scheme during the last ten years. The positive consequences
of the turnover process are the attitudinal changes of the farmers towards agency staff as well as towards system
maintenance and protection, increased water use and operational efficiencies, approximating water distributional equity,
minimization of conflicts and adoption of mechanisms to resolve them and capacity building with reference to the
provision of agricultural support services. However, smooth turnover has been constrained by the inadequacy of funds
at the farmers’ command, unfavorable tenurial arrangements, insufficient remuneration to the office-bearers of the FOs
and lack of integration of the DCFOs at project level.
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Table 1. Canal network and irrigated area of Huruluwewa,

Sector No. of Length of No. of Length of Irrigated Ave. area-
DCs DCs (km) FCs FCs (km) area{ha) per FC{ha)

L.B. 10 14.8 89 52.7 1248.8 14.0

R.B. 16 26.5 215 108.4 2348.2 10.9

Total.- - 26 41.3 : 304 161.1 3597.0 . 11.8

Notes: . Total area irrigated at present according to the Irrigation Engineer’s office
at Huruluwewa is 3,850 ha Excess is due to the water issues to encroached )
areas and to a limited extent (about 25 ha) from a central sluice.

Source: Irrigation Management Division Office, Galenbindunuwewa.



Table 2. Operation and maintenance costs of the Huruluwewa Scheme, 1985-1993 (US$).

Year Operation Maintenance

1985 5,910 22,553
1986 9,020 19,328
1987 : 9,918 < 24,390
1988 10,090 20,208
1989 ' 12,986 26,328
1990 ' 9,215 21,456
1991 7,922 13,195
1992 -7 9,736 14,687
1993 10,608 18,362
1985-93 85,465 181,107

Exchange rate: 1.00 US$ = 49.00 Sri Lanka rupees.

Source: Computed from the data obtained from the Irrigation Engineer’'s Office -
Huruluwewa.

Table 3. Voluntary labour contributions by farmers in the Huruluwewa Scheme, 1989-1993.

Year No. of participants Value of work (US$)
1989 1992 2233
1991 4856 4955
1990 4772 3652
1992 3452 5284
1993 1726 2642
1989-93 16798 18766

Exchange rate: 1.00 US$ = 49.00 Sri Lanka rupees.
Source: Computed from the data available at the Irrigation Management Division Office,
Galenbindunuwewa.
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Myt Irrigation Management Transfer: Development and Turnover to
Private Water User Associations in Egypt

Yehia Abdel Aziz'

CONTEXT OF THE EGYPTIAN NILE IRRIGATION SYSTEM
THE GREAT NILE River System not only spans nine countries but drains one-tenth of the continent of Africa or 3.1 million
square kilometers, Its most remote source is the Luvironza River in Tanzania which is 6,825 kilometers from the river's
mouth in Egypt at the Mediterranean sea. The drainage and catchment area impinges upon Sudan, The Central African
Republic, Zaire, Uganda, Rwanda, Burundi, Tanzania, Kenya and Ethiopia. The major riparian states are Ethiopia,
Sudan and Egypt.(Waterbury, 1979). The Nile River System defines Egypt's long history, plays a central role in its
economy and is a powerful influence on its social life and even political development. For example, Egypt, unlike most
countries, depends almost solely on one river for its water for all uses. Egypt's land area is 995,450 square kilometers
but its cropped land constitutes only about 2.6 percent of the whole while the remainder is desert. Figure 1 shows the
Nile System in Egypt along which are the major cultivated areas which total about 2.8 million hectares. There are only
0.05 hectares of arable land per capita (World Resources Institute, [1992]).
. Demands on the Nile waters are increasing at an accelerated rate. [The population] is almost 60 million today with
a growth rate of 2.6 percent per year. Forty-five percent of the population live in urban areas and the remainder are
located along the Nile River. Water demands were about 59.5 billion cubic meters (BCM) in 1985 and are projected
t0.72.4 BCM by the year 2000. [(ISPAN 1993)]. Rainfall is insignificant with about 20 millimeters at Cairo per year, and
for a narrow rainfed band of land along the Mediterranean Sea rainfall averages about 150 millimeters. The average
inflow at the Aswan High dam is about 84 milliard m® to Egypt and 18.5 milliard m® to Sudan with assumed reservoir
losses of 10 milliard m® per year. While the Nile System used to be an abundant water supply system, a.water crisis
in 1988 and diminishing flows over a 16 year period illustrate that this is no longer the case. P,opulaticn}inglreases,
industrial development and municipal water requirements are expected to rise from about 2.2 billion cubic meters to
about 5.5 billion cubic meters by 1999 or 2000 AD. ([Abud Zeid] 1979). ) ‘
These new demands and challenges drive irrigation improvement and require new roles for water users. They are
as follows: . . '

* Increased food production and food security.

* Improvement of total irrigation system performance.

* Financing of O&M, improvements and.-horizontal expansion.

* Reducing inequities and the wastage of water.

* Improved professional training and incentives.

* Applied action research, monitoring ,an'd evaluation.

* Organizational and legal changes for cost recovery and WUAs. , . _

» Sustainable private water user asSociations_ (WUAs) and turnover of rhicro-systems to WUAs and creation of canal-
level WUAs. _

* Reduction of water losses in water conveyance and use.

+ Mitigation of negative environmental impacts.

Positiv“eﬁa_spects:; of the agricuitural context _of.Egypt are éropping intensitiés of almost 200 pércent and some’_df the
highest average yields for some crops. The quality of crops is very high and increasingly horticultural crops are exported

to the Middle East and the European Common Market, Fine-tuned crop and livestock farming systems.fgre_,estab]ished
and Egyptian farmers have high adoption rates for new technology. oo e

EGYPT'S NATIONAL IRRIGATION IMPROVEMENT PRO_GEAM

Under the ‘umb;rell'a of the United States _Agenéy for International Developmen_t"s’,(UVSAID’s) lrrigation Management
System Project (IMS), the Irrigation Improvement Project (1IP) is a sub-project. It is based on the research findings of

: 'Undersecretary of Irrigation Improvement and Project Director of the USAID-assisted lrrigatibn Imprdveﬁenl Project, Ministry of Public Works and
Water Resources (MPWWR), Cairo, Egypt.
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the Egyptian Water Use Management Project (EWUP) assisted by USAID in the late 1970s and early 1980s. The stated
goal of the IMS is:

"The effective control of Nile waters for their optimal allocation to and within agriculture as a means of helping
increase agricultural production and productivity.” (See USAID 1989.)

The IIP is the first prototype irrigation improvement project with active involvement of private WUAs. It will be
completed in September 1995. Its specific objectives are:

1. To develop the institutional capability of the MPWWR for sustained irrigation improvement activities.

2. To develop a rational interdisciplinary team approach for identifying, testing and implementing solutions to priority .
“system constrains for sustained efforts in irrigation system improvement.

3. To establish and empower an irrigation advisory service to provide water delivery and water use services,
technologies and information to water users during and beyond the IIP.

4, To establish and strengthen formal private water user associations for playlng an active role in planning, deS|gn|ng,
implementing, operating, maintaining and regu|ar monitoring of their micro-system during and after the 1P,

5. To assist in ldentrfymg policy alternatives and procedures for implementing a program of cost sharing for specified
|mprovement costs from water users to be utilized for i rmprovmg system operation and malntenance performance

ARHANGEMENTS AND PROCESSES FOR IRRIGATION MANAGEMENT,TURNOYER OF IMPRQVEDI SYSTEMS

The Irrigation and Dramage laws of Egypt, from the 1960s to the present 1984 law, have clearly deflned the mesqa
micro-system as private property of farmers for which they are responsible for maintenance, structures, repalrs ‘and the
operation of water lifts. These mesqas range between 20 to 60 hectares with 30 to 60 farmers They are further dlvrded
into marwas (off-takes) from the mesqga to farmers’ fields. In addition, farmers in Egypt have had mformal orgamzatlons
for pumping water and managing their mesgas since perennial irrigation began with the first Iow Aswan Dam and other
barrages. The operation of these informal systems based around traditional sakia pumping systems owned, operated
and managed by groups of farmers is well document in several studies by the American University in Cairo Social
Research Center (AUC 1984 and [IP 1990). In only one area of Egypt where water has traditionally been delivered by
gravity flow at the great depression of Fayoum, the informal system, was found to be highly org_aniz_ed with leaders
responsible for maintenance of the system, allocation of water using organized, ‘schedules with definite rules and
sanctions. In the 1990 socioeconomic action studies which provided information on the existing system, it was found
that there is in fact an informal system which is based on an Arab concept of Haq ul Arab (rights of the Arab) being
used for decision making and settlement of conflicts related to water allocations and maintenance. Many of these
informal principles have been built into the existing formal water user associations. ' ‘

The MPWWR, based on research by the Egyptian Water Use and Management Project (EWUP) in 1984, made a
policy decision to form private water user associations and to utilize them in future improvement projects (EWUP Report
1984). The first initiative was to implement a small-scale Regional Irrigation Improvement Project (RIPP) assisted by
USAID in 1985. A major contribution of the RIPP was the conceptualization of how to go about helping farmers to
organize and the development of an Irrigation Advisory Service. A process of utrlrzmg a cross section of irrigation and
agricultural leaders was begun where several groups made tours to Sri Lanka, the USA and other countries. A
management consultant facilitated the process of conceptualization. In one area of the RIPP Project, experiments were
conducted in helping farmers form a few water user groups which were carefully monitored. By 1989, when the 1P
began, there was a body of research and monitoring data and key concepts based on lessons learned. A process was
evolved in early 1989 for building private water user associations and the first field work started on 11 canal commands
in late 1989. The MPWWR issued a decree for formal water user associations and the establishment of a special
Irrigation Advisory Service (IAS) in 1989 so that the work could begin. ’ ’

The IAS of the IIP evolved a flexible but systematic process for helping farmers to form their private WUAs. This has
been revised each year as lessons learned are fed back into the process for refinement. The focus is on finding ways
in which water users are involved in each of the seven phases of the process. The process for establishing private
WUAs has seven phases which build upon each other in a flexible time sequence. Figure 2 provides an overview of
the phases and major activities under each phase. Figure 2 gives the name of each phase and specific activities under
each in which water users and the irrigation Advisory Service (IAS) are involved. The phases are entry, initial
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organization, preparation for planning and design' of mesgqas,_ participation in the improved mesga implérﬁenté’t’ibﬁ"
process and turnover, regular operations and maintenance and federation on the branch canals. [As shown in Figure’
2, phase VIl is process documentation with regular monitoring and evaluation of each phase for feedback. It also
includes special impact evaluations.] ‘ o :

The IP has been involved in intensive orientation of the MPWWR and legislators for a period of two years, in a
process that has culminated in a special amendment to the 1984 Irrigation and Drainage Act making the first formal
WUAs distinct legal entities. A legal base for resource mobilization from water users or cost recovery, and the
establishment of a revolving fund for expanding irrigation improvement programs are included in this new Amendment
of 17 June 1994. Thee MPWWR has prepared by-laws and decrees and the |IP has a definite strategy for the
implementation of this significant amendment. To reach this stage has required much time in special studies; seminars
and workshops, special overseas observation study tours to Spain, Indonesia and the Philippines. Custom-designed
courses for JAS staff have been important preparations for reaching this stage. Numerous field trips arranged for
politicians and officials and lobbying efforts by the IIP staff also helped to provide the bureaucratic orientation required.
The importance of systematic bureaucratic orientation should never be minimized in efforts to establish sustainable
WUAs. And it should be stated that with typical high turnover rates of officials in any public organization, it is imperative
to continue bureaucratic orientation and training even after the policies and legal frameworks are in place.

PERFORMANCE RESULTS

Data indicating performance results.comes from a number of important sources. These include: 1IP Monitoring and
Evaluation Data; IAS process documentation of organizational and financial aspects of WUAs; on-farm water
management evaluations; three external evaluations, and the findings of a PhD. candidate from Denmark who
completed'some significant research in 1992-1993 on technology transfer of the new technologies ahd WUA acceptance’
of three of the 11'IIP canal commands. (Mr. Martin Hvidt of the Center for Contemporary Middle East Studies’ of
Odense University of Denmark will be awarded his degree in October 1994.) (See Hvidt; 1994). ‘In addition; there have
been three major studies done for the IiP by Pacer Inc., a private firm in Cairo, related to'the I"A'S, and WUAS: {Pacer,;
Inc. 1993) T e : : B TR

Water Reliability, Control, Adéquacy and Fairness ’
Figure 3 provides data after and before turnover. of the new mesqa systems from a sample of improved mesqas under
the IIP. Note that mesqga‘conveyance efficiencies increased from an average of about 70 percent to about 90 and 95
percent.-Thé: ovetall-irrigation efficiencies {conveyance x field application efficiencies) for 26 observations of sample
mesqas ‘averaged about 40 percent before improvements and ranged-from 70 to 80 percerit after improvements.
Fairness or uniformity of water distribution onimproved mesqas after improvements and turnover to WUA management
are shown in Figure 4, for June through July-in-1993, the peak summer month period. Though not presented in graphic
or tabular form, Hvidt's data show that before improvements about one-third of 137 farmers interviewed reported serious.
problems of unequal deliveries. After the new technology and turnover none of the 137 sample water users reported
unequal water deliveries between head and tail locations along the micro-system. Figure 5 shows that of 90:sample:
farms, before the turnover of new mesqas, about 65 percent reported that water was not adequate for good trop
production in the Summer season of 1993 But after the turnover of new systems only about 10 percentreported these
problems which were due to interruptions in continuous flow in the main canals while new down-stredmicéntrol gates:
were being installed. No change was found for control mesqas where 60 percent of the farms reported sumtrier;season’
water problems. : T : S

Eff"e"t_‘;ts’ on Costs for O&M and Farmer Satisfaction, after Turnover of New Mesqga Technology.

Table 1 provides a summary of 90 farmers, which compare a Fumber of diriehsions of the new versus the old mesqa
systems after turnover to them for operation, maintenance and management. This includes maintenance and operational
costs, increases in yields, savings to farmers, wateér: contro! and thé rediction of conflicts. Figure 6 shows the average
cost per hour for pumping water before and after the introduction of the new technology. It should be pointed out that
the before situation refers to the cost per hour for hiring pumps while the after situation cost of;:L'JS$O.65 per hour also
includes fuel; oil, maintenance, payments to'thé pump operator and guard and an’ increment for the reserve fund for
major repairs and pump replacement. Hvidt (1994) found in his sample of 137 farmérs on improved mesgas at three
HP canal commands, that seasonal pumping coéts per hectare ranged from about US$68 to US$79 [LE] before the |IP
and were only about US$45 to US$50 per hectare:after the new technology and its turnover to the WUA (see Figure
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7). Hvidt (1994) also found that the time to irrigate one hectare for:five main crops was reduced from an average of
about 15 to 17.5 hours, to about 5 to 7.5 hours per hectare after the turnover of the new systemis.

A major savings is shown in Figure 8 of sample mesgas on five IIP canal commands. Where low presstire buned
pipelines with alfaifa valves were installed, land savings ranged from 0.4 to 2.0 percent with an average of 1.0 percent
of the total irrigated command area on mesqa service systems. It has been found that there-are from 0.2 to 0.4 hectares
of valuable land saved per km of buried pipeline on improved mesgas on five canal commands with an average of about
0.28 hectares. Figure 9 shows a dramatic reduction in maintenance costs after turnover. Before improvements and
turnover, average maintenance costs were about US$67 [LE] per one hectare due to the costs of labor and tractor
backhoes. These costs dropped to only about US$0.75 after improvements. But this is a premature low cost because
the new mesqgas with-fixed cross-sections have been in operation only for about one-to-two years. It must also be
realized that the old mesqas ranged from about 1 to.2.5 meters in depth below field level with cross sections of 2.0
to 4.0 meters which were progressively enlarged from the design standard with each cleaning by hired labor or
machines. It is much too soon after improvements and turnover to fully evaluate mesqa maintenance costs.

Not shown in graphical form are substantial water saving potential and the almost complete elimination of night
irrigation after improvements, which is a great convenience for farmers of whom 65 to 100 percent irrigated at night
during the peak summer season water demand months using the old mesqa technology without formal WUAs.

Financial Viability and Collection of Fees

Feasibility studies and two recent evaluations of the ability of farmers to pay for the costs of pumps and mesqa
improvements show that the average increases in incremental income per hectare per year is about US$300. It:has
been determined by these studies that farmers on new systems have the ability to pay for the physical costs over 20
years with no interest charges. Continuous process documentation studies of WUA finances from 1992 show that WUAs
are building up surplus funds in their WUA accounts, most of which, are typically deposited in local banks (see 1AS
Special Studies, 1992-94). Figure 10 provides data as to the status of WUA finances. To-date, there are three basic
methods of fee collection for mesqa O&M and repair/replacement of pumps: fee collection on an hourly basis, fees per
irrigation, and a method of water users depositing funds at the beginning of each crop season to cover fuel, repairs and
maintenance costs. The predominant method is one based on collection prior to each irrigation. The WUA treasure
collects the fees and issues a voucher which is turned over to the pump operator before an irrigation starts. This is
recorded by the pump operator or the record keeper and deposited in the bank account of the WUA by the WUA
treasurer. Intensive financial training of WUA council members ‘and mesqa leaders is given by the IAS. Regular
monitoring of the financial status of WUAs is an important part of process documentation. Data to date indicate that
local WUA management is positive as well as the methods of charges by time and per irrigation. The IAS staff are
helping WUAs to move away from advance payments to a system of either hourly charges or charges per irrigation.
The hourly method especially is very close to the volumetric method of payment for irrigation water and services. This
method and the per irrigation method provide records of time the pumps are- operated maklng it possible to estimate
energy costs and the efficiency of pumps. < - v

Physical Sustainability of Local Management

It is early in the life of the new technology and WUAs to draw hard conclusnons but to date the potential for physncalv
and organizational sustainability appear to be very good. This is based on the operation of some improved systems for
three years and the fact that the technology, though more sophisticated, is similar in nature and function to the
technology which was replaced. Egyptian farmers have been operating pumps for about 20 years on a vast scale
replacing the old methods of sakia pumping rings using animal power and the tambour (archimedes screw water lift)
which is now a museum piece. The private pumps broke the old time barrier for irrigations which resulted in farmers
moving water directly from the canals and across mesqas. Farmers hired pumping services at a very high cost before
the 1IP. Now farmers have a central mesqa pumping system around which they are organized into WUAs. Farmer
acceptance and satisfaction is very high as indicated earlier in Table 1. To date there have been no major.problems
with the buried pipelines with alfalfa valves and the maintenance of these and raised lined mesqas.

Though we do not have solid data on the mitigation of serious environmental problems, field observations and farmers’
reports suggest that in some sugar cane areas especially, before the IIP the water table was so high that crops could
not be grown. Another definite positive impact is that where stagnant water provided a breeding ground for malarial
mosquitos and bilharzia before the lIP, with buried pipelines and raised lined gravity micro-systems water does not
stand in the mesgas. Where the new mesgas pass through or near village areas, water no longer stands in stagnant
pools in the large cross sections of old mesgas. It is hoped that in future WUA and IIP evaluations, focus will be given
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to a study of the impact of the new technology on the environment. it is interesting to note from Table 1 that all farmers
interviewed about the old versus the new mesqas reported that there are definitely fewer water conflicts than in the past.

Impacts on Crop Yields and Quality of Crops

Given the almost 200 percent cropping intensities in the old lands of Egypt, significant increases were not expected.
But there are increases in yields and changes in cropping patterns. Hvidt's 1992 study (See Hvidt, 1994) of three
improved canal commands one to three seasons after mesqa improvements shows that farmers’ estimates after two
seasons of operation were about a 10 percent increases in cotton, about a 14. percent for maize .and about a 16.5
percent in sugar cane yields per hectare (See Figure 11). Crop yields are not expected to change immediately after
improvements because crop yield changes also result from changes in crop and input prices, climatic conditions, pest
infestations, etc. We are now moving from sample and control farmer-reported data to crop cutting experiments which
will provide us more than an indication of changes in crop yields. Though not shown in tabular or graphic form, the Hvidt
study of 1992 shows that 35 percent of the farmers on new systems expected to change to higher quality crops
because water control resulting from continuous flow and the new technology now make this possible. Presently the
market prices for high quality crops are positive and most of these require increased water control for applying moisture
to short rooted crops.

Changes in Profitability of Irrigated Agriculture

Changes in profitability have definitely taken place as indicated by data presented earlier under cost recovery and cost
effectiveness. For example, it was shown that the incremental increase in net income per hectare under the improved
systems averages about US$60 per year. This is expected to increase as farmers move to higher-value -crops under
the free market situation which now prevails throughout Egypt. But farmers’ costs of fertilizer, insecticides, energy and
other inputs and services are also increasing. As shown, land savings are substantial for a country with-inadequate
arable land, therefore, this must be included in the estimation of profitability along with other savings including pumping
costs, maintenance costs, time to irrigate and mitigation of negative environmental impacts made available with the new
technology. Figure 12 shows that with the new mesga technology and WUA organization, the time to irrigate a hectare
of land is reduced to more than one-half the time required before the new mesga turnover.

. This description of the Egyptian experience within the context of a large public gravity system, which formerly was
administered in a highly centralized manner, suggests that recent changes have been significant. The process is
underway and the 1IP prototype project is now providing lessons and data for future projects which are expected to
come on line in early 1995. The task of the lIP is to refine the process, help establish the policy and incentive
environment for such projects and to continue to monitor and refine the processes for long-term sustainability. There
is now a momentum in the IIP as indicated by the recent legal changes and policy decisions for WUAs, cost recovery
and the establishment of an improvement revolving fund. There is much work to do before the end of this prototype
project in late 1995. We_ are planning an international workshop on irrigation’ improvements with active farmer
involvement for late 1995, and in 1996 the ICID meetings will take place in Cairo. A major question to be addressed
in the 1996 ICID meetings is how to achieve sustainable irrigated agriculture with active participation of farmers. [We
invite you to Cairo to share with us your experiences. Thank you very much.]
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Table 1. Sample farmers’ comparison of old versus new mesqas showing percentages reporting ‘agree” and
“strongly agree" (1992-1993).

New mesga vs o0ld mesqa "Agree" "Strongly agree"

A. Maintenance labor less : ) :
1. Own labor 28.6 71.4

2. Hired labor _ 100.0

3. Maintenance 100.0

B. Operational labor less
1. Own labor 66.7 33.3
2. Hired labor 18.2 81.8

C. Increased crop yields and new
crops expected
1. From old crops . 6.7*
2. Introduce new crop 100.0

D. More savings to farmers

1. Pumping costs less ) 100.0
2. Land savings 100.0 )
3. Less time to irrigate .. 100.0
4. Less maintenance costs 100.0
E. Better water control
1.Timing of irrigation 23.5 . 76.5
2.Irrigation flexibility 23.5 " 76.5
3.Delivery efficiencies ) - 100.0
4.Field applications . 11.8 S:88.2
5.Less complexities ©100.0
6.Less pump break downs - 100.0
F. Less water conflicts . 100.0

between farmers

N = 90 . .

Note: Questions asked about each of these items had four responses from which sample
farmers responded with either "strongly disagree, " "disagree," "agree' or "strongly
agree." :

Denotes that many of the improved mesgas at the time of data collection had been
operating for only one season. Yield changes are dependent on many factors other
than improved water supplies.
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Figure 1. Irrigation improvement project.
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Figure 2. Flexible IAS for assisting water users to form WUAs.
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Figure 3. Conveyance efficiency in mesqas, before and after improvements.
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Figure 6. Comparison of average-cost per hour for pumping water before and after lIP.. . - . - .
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Figure 9. Mesqa maintenance costs per hectare, before and after the new mesqa technology.

(1992-1993)

61

5

$ / Hactar
frd

N
N

=~ Ty

S.mblo Farms i Cénl_ioi l’;mo

,.edmupm.'up ]

Figure 10. Balance on hand, summary of 31 WUAs.

AS OF AUQ. 31,1993

PERCENT
8

S SN NN
=
-

) 4'...

0-29 20-118  119-208  207-603  Sed .72
BALANCE (8)

Rl |

Figure 11. Yield increase after IIP (Herz Numaniya Command Area).

20'1 i

18 1u 4

PERCENT INCREASE

MAIZE - 10 ‘LUOGAH CANe

CROP, Number of samples O

22




Figure 12. Average time to irrigate one hectare of selected crops before and after IlIP (1992-1993).
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Are Collective Farms Water User Associations?
Land Reform and Irrigation Management in Uzbekistan

D.J.W. Berkoff

ABSTRACT

THE CAUTIOUS APPROACH of Uzbekistan to land reform is understandable given that over-hasty land privatization might
undermine an irrigation management system that has proved relatively effective in recent years:  Colléctive farms
provide a critical link in this system, inter alia playing the role advocated for water user associations in many other parts
of the world. No doubt collective farms also perform functions best left to private initiative, and major: reforms are
undoubtedly necessary. Nevertheless, there are strong arguments for building on existing institutional structures rather
than endangering the irrigation management system by more radical change. The paper argues that the challenge in
Uzbekistan is thus to transform existing organizations in ways appropriate-to an evolving market economy, rather than
to transfer management to newly created user associations.

INTRODUCTION

Privatization of agricultural land is among the most important reforms being implemented in the former Soviet block.
Arguments in favor of privatization are familiar and persuasive. Farmers on their own land, in control of their own
resources and receptive to market signals, are typically more flexible and productive than when employed by the State,
besides having the satisfaction of working for themseilves. Lo ’
~ The pace and character of land privatization have varied. In Poland, land was already largely in private ‘Hands.
In a few other countries, e.g., Albania, Armenia, Bulgaria, state and collective faris were transformed at an early stage
in the reform process. But in most former Socialist countries, reform programs have been more cautious. "Farmers
are not rushing to leave the large-scale socialized structures [to] establish independent farms on private land" and "the
process of private farm development...is taking a course which seems to be different from the original expectations of
many Western observers" (Csaki et al, 1993). ' S
Perhaps no country has been more cautious than Uzbekistan (World Bank, 1993). It is true that the Government
has embarked on a program to convert state farms into collective farms and other forms of ownership, and that state
and collective farms are empowered to lease land to private farmers and distribute land to member families. But these
processes are moving slowly.’ Leased land remains the property of the state, and private farmers continue to receive
services from their "parent" state or collective farm., Moreover, there has yet to be serious reform of the overall supply,
procurement and marketing system. '
This caution reflects political factors. But it is also understandable given the predominance of large-scale irrigation
in Uzbekistan's‘agricultural economy. Land reform would be risky without thinking through how private farms fit into
the irrigation management system. Bulgaria provides an abject lesson. Failure to anticipate how pumping and other
joint facilities were to be managed, how individual farms were to be supplied, and how water charges were to be
collected, contributed to severe deterioration in the physical system. This has been associated with a collapse in the
irrigated area which is now less than 10 percent of the irrigable potential. Similar everits have occurred in Albania,
Armenia and elsewhere. frrigation in these countries is perhaps less critical than in Central Asia, and some schemes
are no doubt uneconomic and should be abandoned. But the World Bank and other donor agencies are to fund
rehabilitation programs so that there is a presumption that at least some irrigation is justified. And it seems clear in
retrospect, at least in regard to irrigation, that the reform process has been unnecessarily costly. C

‘State farms are financed under the government budget and their workers are state employees, whereas collective farms are financed through
the banking system and are in principle run by their members. State farms predominate in newly developed areas (since settlers are less amenable'
to cooperative action and financial self-sufficiency cannot initially be assured) and collective farms tend to predominate in seltled areas. Estimates
of the numbers of state and collective farms vary, for instance depending on whether livestock and other specialized enterprises are included.
According to MOA statistics, on 1 January 1992, there were 971 collective farms (average size about 1,500 ha), 1,141 state farms (average size
about 2,250), and 96 "inter-farm enterprises”. A total of 0.48 M ha was reported under private plots, with an average size of about 0.20 ha. (MOA,
1992). Separate estimates suggest that as of April 1, 1993, 0.30 M ha had been provided to (mostly rural) families while 0.11 M ha of land had
been leased to 10,000 farmers. It is not clear how these relate to the estimates for private plots provided by the MOA for 1992,
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Moreover water user associations (WUASs) are invariably promoted under rehabilitation projects since, though land
can be privatized, surface irrigation inherently requires cooperative effort. Advocates of WUAs often draw on experience
elsewhere as though litlle of interest had occurred locally. Yet collective farms have long performed the irrigation
functions proposed for WUAs and, indeed, share some of their characteristics. They are financially autonomous,
interact with national agricultural and water agencies, distribute water within the tertiary system, and operate and
maintain tertiary facilities. No doubt financial autonomy is often a mirage, and no doubt they also perform production
and other functions best left to private initiative, besides being undemocratic and suffering from poor motivation and
"free rider" problems. But experience with WUAs has also not been uniformly successful, while there is some evidence
that collective farms have handled irrigation in Central Asia fairly well. If so, there are strong arguments for building
on existing institutional structures rather than risking the dangers of more radical change.”

This paper argues that the challenge in Uzbekistan is thus not to transfer management to newly created local or
farmer organizations (the theme of the Wuhan Conference) but to transform eX|stmg organizations into farmer agencies
appropnate to an evolving market economy.

WATER ‘RESOUHCES MANAGEMENT
The General Context

Rainfall in Uzbekistan is about 150-300 mm per year and the winters are cold. Some 95 percent of crop production
is irrigated, predominantly during the summer months (April-September). Cotton is the major crop, accounting in 1991
for 46 percent of the cropped area, with rice (29%), other grains (7%) and fruits and vegetables {(18%) comprising the
balance. More recently, there has been a shift from cotton to grains, with the cotton area shrinking to perhaps 35
percent of the total.

Traditionally, irrigation was based on inundation canals exploiting the flood waters of the Syr Darya and Amu Darya,
and on diversion of smaller rivers and springs coming off the mountains. Large-scale expansion dates from the Hussran
conquest and the first major storage dams to the 1940s/50s. But it was only with the "virgin lands" campaign of the
1960/70s that there was major development of the intervening Steppes, requiring improved control of the major rivers,
some major pumping lifts, and the provision of a full settlement infrastructure.

By the mid-1980s, the irrigated area had extended almost to its present area of 4.5 M ha. Not only was the water
resource approachmg full development, but environmental problems associated with the shrinking of the Aral Sea raised
serlous concerns, and the financial crisis associated with the unravelling of the FSU limited funds not just for new
development but even for O&M.

Water Resources

The water resources of Central Asia comprise two major rivers that outfall in the Aral Sea-the Amu Darya (annual ﬂow
63 BCM) and Syr Darya (37.5 BCM); smaller rivers that terminate in the deserts (10.3 BCM); and usable groundwater
(5.8 BCM) (Micklin, 1992). Irrigation expansion was largely responsible for reducing annual flows 1o the Aral Sea from
about 50-60 BCM prior to 1960 to an average of 6-7 BCM since 1980. As a result, the sea level has deciined by about
14 m, and its surface area has shrunk to about half its historic extent. This process continues.

irrigation accounts for more than 80 percent of water use in the Aral Sea basin, with about 55 percent of the total
irrigated area of 7.5 M ha being in Uzbekistan. Significant allocations are made for leaching, especially in the lower
Amu Darya. Municipal and industrial users, flood protection, and hydropower generation are other purposes. A large
and complex system of dams, barrages, levies, canals and drains has been constructed to serve the various users.

Countries sharing the basin besides Uzbekistan are Afghanistan and four other states of the former Soviet Union
(FSU): Kazakhstan, Kyrgyzstan, Tadjikstan and Turkmenistan.

Levels of Management

Water allocations between the five republics of the FSU are governed by an agreement signed in February 1992, shortly
after independence. This agreement confirmed the allocations then in force, maintained the role of the river basin

2This is consistent with trends extending well beyond irrigation: "...large-scale farms are reorganizing into associations of smaller productive
subdivisions owned by team members which continue to rely on cooperatlve supply, marketing and financial services provided by the central farm
structure...new independent farmers are also forming cooperative organizations to help them overcome the difficulties caused by nonexistence of
input and product markets.” (Csaki et al, 1993).
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managémem agencies (the Amu Darya and Syr Darya BVOs), and established an. inter-Governmental Coordinating
Committee for Water Supply (the ICCWS). Water management can thus be said to occur at five levels:

1) At the international level, the ICCWS meets at least quarterly .inter alia to approve seasonal allocations
between the Republics and target flows to the Aral Sea. Use by Afghanistan is recognized although it is not
a member of the ICCWS. :

2) At the river basin level, the BVOs distribute water from the upstream dams to the point at which downstream
use lies wholly within one Republic.’ Major dams are operated by national agencies (mainly power utilities)
according to release schedules proposed by the BVOs and approved by the ICCWS »

3) At the national level, a Ministry of Land Reclamation and Water Management (MLRWM) delivers water
received from the BVO to the collective farm, municipal utility or public enterprise. The MLRWM is also
responsible for distribution upstream of the dams; river basins falling within national borders; and major
drainage and river training works.

4) At the enterprise level, farm managers are responsible for water distribution and surface drainage within the
collective farm (MLRWM is responsible for pumped drainage) and municipal utilities handle distribution and
wastewater collection in a similar manner. . :

5) At the end-user level, the state farm employee, collective farm brigade, or private farmer/ lessee distributes
water on the fields (households are comparable agents in a municipality). . : »

After meeting M&| demands, priority is given to irrigation. Hydropower is thus generated chiefly as a by-product.
Reregulating reservoirs optimize power output subject to this constraint. e

Water Management Processes
The annual water management cycle can be summarized as follows:

1) November-December. The -BVOs propose broad-allocations to the ICCWS based on international
agreements and projections for the specific year: Separate allocations are made for the vegetative (April-
September) .and:non-vegetative (Octobei-March) seasons, allowing for return flows but excluding non-river

- inflows to the Aral:Sea. : .

-2)~  -January-February.- Within these broad allocations, the Ministry of Agriculture (MOA) prepares a cropping
plan, reconciling collective farm proposals with oblast and national planning objectives. Based on approved
c¢rop norms, and allowing for non-agricultural uses and losses, MLRWM accumulates discharge requirements
to each .dive(sion point. .

3) February-March. Supply projections are finalized by aten-day period. Demands are reconciled with available
supply. - River flow, reservoir release and diversion schedules for the vegetative period are prepared for
review and approval by the ICCWS, for dissemination to operators and the general public.

4) ApriI-September. The BVOs update reservoir release and diversion schedules every ten days based on
actual river flows and regular indents from the national water agencies. In the event of a flood, the BVOs
assume emergency control on an hour-to-hour basis.

5) August-September. MLRWM completes surveys of salinity to establish leaching requirements. Demands are
accumulated to each diversion point and reconciled with revised water projections. Ten-day schedules are
prepared for the non-vegetative period and are submitted to the ICCWS for approval and dissemination.

*There are important exceptions to this general rule. For instance, Turkmenistan controls the headworks of the massive Karakum Canal and
Uzbekistan, the main Karshi Pumping Station; smaller canal systems sefving two or more countries may be operated by the national ministries
concemed; and Kazakhstan is responsible for the long reach of the lower Syr Darya bslow the Chardara Dam, including ensuring the target flows to
the (international) Aral Sea.

27



6) October-March. The BVOs update reservoir release and diversion schedules every ten days based on actual
river flows and indents from the national water agencies (demands are more predictable than in the
vegetative season and fewer revisions are typically required).

Throughout this process, the BVOs maintain close contact with the national power agencies, taking their demands
into account in preparing detailed schedules subject to the over-riding priority given to M&l and irigation uses.

THE COLLECTIVE FARMS
How Independent?

Under the classical Soviet system, collective farms, and even less so state farms, had virtually no freedom of action.
Cropping -patterns were set in Moscow, inputs—-including water--were allocated in support of these plans, and
performance was judged in terms of success or otherwise in meeting planning targets. lrrigation in Central Asia was
primarily for cotton, so cotton was grown. Since Moscow was a long way away, inadequate account was taken of local
conditions. Since planning by material balances ignored important criteria of true scarcity, agriculture was often
inefficient. And since littie account was taken of local initiative, motivation was poor. ’ ‘
Uzbek apologists for the present system argue that this is changing and that farm managers now have considerable
freedom to distribute and lease land, modify cropping pattems, and purchase inputs and market outputs. Some outside
observers dispute these views, arguing that the cotton economy remains largely as it was and that Uzbek agriculture
remains in many ways frozen in a Soviet time warp. There is little independent evidence to determine the true picture
but it is probably closer to the views of the outside skeptics than to those of the local apologists. Farm managers
continue to be appointed rather than elected; the centralized procurement and marketing system remains largely intact;
anid limited land has been distributed or leased. ‘ -

Water Management

Irrespective of their independence or otherwise, collective farms remain a crucial link in the water management system.
And irrespective of the economic system, functional responsibilities and links much like those described above would
be required. Indeed, substitute bottom up for top down processes and a system much like that in any well managed
river basin in a mafket_ economy emerges. Water rights, rather than central directives might set the general planning
context, and private farmers rather than central planners might take the cropping decisions. But it would still be
necessary for a water retailer (e.g., a WUA or irrigation district) to manage water at the tertiary level; for an irrigation
wholesaler (e.g., an irrigation department) to collate water demands and manage water in the main system; and for a
water wholesaler (e.g., a basin agency) to reconcile demands with available supplies in a systematic way throughout
the basin. ) S , . . .

Whether or not 1,000-3,000 ha is an optimum size for a tertiary command area is.debatable. -But this size seems
preferable to the smaller watercourse commands of the equally large schemes of the Indian sub-continent. Not only
is the MLRWM relieved of much detailed regulation and maintenance, but this area justifies employment of specialized
water management staff and, sometimes, the purchase of O&M machinery. Moreover, it is sufficiently large for each
farm to be issued with a separate water schedule that can be readily accommodated in water balance and scheduling
software. Measurement may be of doubtful accuracy but supply to each farm is on a volumetric basis. Water is still
supplied free but a pilot water charge scheme was undertaken in 1989; detailed proposals for introducing a charge
countrywide have been prepared; and legislation has been drafted to provide the necessary backing. It is thus possible
to envisage contractual agreements between MLRWM and collective farms that provide incentives for improved
operations and efficiency to both, besides contributing to main system costs. This might be difficult to implement if the
tertiary command area was significantly smaller.

Collective farms typically employ between 1-4 water management staff for water distribution (including operation of
pumps within the farm area). Water is supplied to, say, 10-20 brigades each responsible for 50-150 ha, as well as to
private farmers and leaseholders within the farm area. lrrigation costs are recorded along with other costs to be
deducted from income (mainly derived from crop sales). However, there is no reason in principle why brigades should
not be provided with incentives for efficient water use along with the production incentives aiready provided. Nor is
there any reason why private farmers should not be charged on a volumetric basis or, if this proves difficult, some proxy
such as the number or time of irrigations.
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Maintenance and Improvements

Water management staff are also responsible for maintenance and improvement works. Many farms prefer to contract
the focal MLRWM office for major works, not just for improvements such as tile drainage but also for regular
maintenance. In either case, they are required to pay although there may be subsidies for improvement works.' The
profitability of collective farms is still primarily determined by input and output prices set by government, and is therefore
largely outside their control. Nevertheless, the principle of financial autonomy is well established and the government
faces fewer direct pressures to finance on-farm and tertiary works than in many other countries. Of course, in the event
that a farm is unprofitable, the government almost invariably has to cover its losses, either directly or indirectly through
the banking system. Co :
Irrespective of what tertiary area is appropriate, there is the practical consideration that the system was designed
to serve collective farms. Not only was the distribution system built accordingly but field size is typically much larger
than would have been the case if the area had been under peasant farmers, the theory being that large fields facilitate
mechanization and achieve other "economies of scale.” Countries such as Bulgaria which have rushed into land
privatization have encountered enormous problems in this regard. Not only has the operation and maintenance of the
tertiary systembeen cast into limbo, but individual landowners desperate to ensure supplies for their own (smaller) fields
have taken matters into their own hands, breaking canal banks and bypassing control structures. This free-for-all has
aggravated losses and tailender problems, besides having disastrous consequences for the physical system.

INDICATORS OF PERFORMANCE
Agricultural Performance

Itis beyond the scope of this paper to provide a general evaluation of agricultural performance in Uzbekistan although
there is general agreement that the sector is performing well below its potential. For instance, a recent World Bank
report (World Bank, 1993) states that: . : ST

“Productivity gains in Uzbekistan agriculture are potentially large, since yields are relatively low, and both input use
and spoilage rates are high, Realizing these gains will depend on establishing incentives for generating and
adopting new technologies in line with Uzbekistan's underlying comparative advantage. Important policy and
institutional changes will be required, both in the transition from a planned to a market-based economy and over
the longer term, to sustain technical progress and efficient resource use”, '

.Yield comparisons are notoriously difficult since so many factors are involved. Cotton yields are in fact high by world
standards even if rice yields are low (Table 1). But the real question is whether yields are high or low given Uzbek
conditions. Other things being equal, irrigated yields should be higher than rainfed yields and crops in Uzbekistan-are
invariably irrigated. On the other hand, Central Asia is as far north as cotton is planted and the growing season is short.
And 75 percent of the rice is grown under generally adverse conditions in the lower Amu Darya. :

Perhaps a more profitable comparison is trends in Uzbekistan over time. Table 2 shows that cotton yields rose by
a third betwsen 1960-90 but in recent years have tended to decline, possibly associated with declining use of chemical
inputs, land degradation and water constraints. : S

Water Use per Hectare

Of more direct relevance to this paper are measures of irrigation performance. Again, recent publications refer
repeatedly to the inefficiency of irrigation systems in Central Asia, for instance: "At present the efficiency of irrigation
systems in the region is extremely low--according to various estimates only 55-67 percent. Under available technology,
the efficiency of irrigation systems can be increased to 80 percent." (Glazovskiy, 1991). It depends to what these
figures refer but, assuming they are overall project efficiencies, an efficiency of 55-67 percent if by many standards high,
certainly for massive schemes such as those found in Central Asia, Moreover, efficiencies as high as 80 percent must
refer to intensive micro-irrigation technologies. which are inconceivable in Uzbekistan for the foreseeable future other
then for limited pilot projects. :

Table 3 summarizes trends in water use since 1980, together with targets that SANIIRI {the foremost irrigation
research institute in Tashkent) considers achievable by modernizing the system without a radical change in technology.
Average water use in irrigation declined from 17,200 m%ha in 1980 to 14,500 m*/ha in 1990, and again to 12,600 m¥ha
in 1992. These were substantial reductions, and while they reflected water constraints and may have adversely affected
crop yields, they also suggest significant water savings in the agricultural sector. Delivery losses in 1990 were put at
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29 percent of diversions excluding leaching requirements (supplied during the non-vegetative period), and overall
efficiency at 54 percent including field losses. Further improvements are no doubt possible but these estimates are
not far short of the SANIIRI target levels of 11,000 m*ha, 22 percent and 63 percent respectively, and compare not
unfavorably with schemes in many other parts of the world.*

‘Much of the credit for the reduction in average water use must go to river basin agencies (BVOs) in cooperation
with the MLRWM and similar agencies in other countries. Systematic control and rationing of water based on crop
norms and responsive scheduling were effectively established during the early and mid-1980s when the BVOs were
first created. Atthe farm level, rationing provides its own incentives. Much, however, remains to be done. A pilot MOA
program has shown that water indenting based on farm-level moisture measurements and centralized data analysis has
the low cost potential for reducing water use and enhancing crop yields. Expansion of this program would be difficult
in the absence of relatively large tertiary units since it is dependant on good communications, and has staffing and
equipment requirements that might be a problem in the context of a system of small-scale private farming. '

Environmental Issues

The impact of irrigation on the environment has become notorious with the attention given tb__ the Aral Sea issue. But
given limited potential for water savings in irrigation (Table 3) and rising demands in other sectors, there is essentially
no possibility of reversing this process other than through the socially unacceptable expedient of Iarge-scalé
abandonment of irrigation (World Bank, 1994). Emphasis must therefore necessarily be given to ameliorative action
rather than to increasing flows to the Aral Sea. The Sea itself will inevitably degenerate into a saline sink. ~

Besides its direct impact on the Sea and its surroundings, irrigation has also led to extensive waterlogging and
associated secondary salinity. Some 50 percent of the irrigated area is affected, with 31 percent classified as weakly,
15 percent as moderately, and 5 percent as highly salinized. The water table is within 2 meters of the surface over
almost a third of the area, and two-thirds of the underlying groundwater has a salt content of more than 11,000 parts
per million. : ' : R '

These are disturbing figures. In the most affected areas, notably along the lower Amu Darya, cropping is confined
to rice, and then only if sufficient water is allocated to keep the salts at bay. Indeed, the role of rice and its "wasteful”
use of water can be misconstrued since, without it, large areas would have to be abandoned in a region already harshly
affected by the Aral Sea crisis. S »

Waterlogging and salinity reflect inadequate drainage. A very costly program of collector drains was initiated in the
1980s but implementation has been severely curtailed by the financial crisis. Itis now being considered for World Bank
support. Investment in scheme-level and on-farm drainage has also been inadequate, in particular in long settled areas
(drainage was usually provided in new settlement schemes). Inadequate on-farm drainage must in part be attributed
to inaction by collective and state farm managers, and incentives to remedy this situation are critical for the future,

IMPLICATIONS FOR REFORM
Collective Farms, lrrigation, and Land Reform

This discussion of performance is no doubt inadequate and inconclusive. Detailed studies are necessary to establish
with any confidence correlations between the performance of irrigated agriculture and the institutional structure.
Nevertheless, collective farms have clearly been consistent with large reductions in average water use, and t