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1. INTRODUCTION

Ever since the General Water Law was passed in 1884, water administration in the Province of
Mendoza (Argentina) has been decentralized and participatory. Regulated by Law No. 322'in 1908, it
sets forth both the organization and the autonomy of the General Irrigation Department (DGI). On the

" basis of the water policy principles upheld in the Provincial Constitution (text corresponding to the

* third one, year 1894, section 9 on 'Water Regulation"), there developed in the provmce a true

~

patticipatory management of water which, with slight chdnges continues to this day. -

Decentralization is based on the existence of a central administrative agency absolutely

- independent fromthe provincial Executive Power. In fact, the DGI prepares its own budget which,

once pproved by the Administrative Tribunal, is collected through the irrigation water rate. This

brings in genuine revenue which permits financial self-sufficiency and renders independent water
management possible.

Users' participation takes place at different administrative levels --hence, the system's definition
as participatory. At the first level, a users' representative of each of the oases in the province sits on
the Administrative Tribunal, which assists'the Superintendent in the administration of water resources
by participating in the design of the sector's policy. The second level deals with river management.
Here, for every river, an Honorary Users' Board, with representatives of the upper, mid and lower
areas of the oasis, assists the Subdelegate. The third and probably the most important level
corresponds to the autonomous and autarchic Water Users' Associations (WUAs), which elect their
own authorities by direct vote, prepare and administer their own budgets, and collect irrigation water
rates in their respective command areas. Their administrative structure is made up of an Inspector --or
water judge of first instance--, three delegates, who assist the Inspector in all matters pertaining to
water management, and gatekeepers, who are responsible for the actual delivery of water to the users.

During its first hundred years of operation, the above administrative scheme has experienced
several changes. In its first stage, society was mostly agricultural and the irrigation system supplied all
water uses, agriculture being the most important. At that time, there was a WUA for each canal,
totalling almost 800 in the whole province. As society became more complex and water uses
diversified, water management concentrated in larger organizations. In order to obtain economies of
scale, a consolidation process of small associations into larger ones began in 1985 and ended in 1994,

At present there are 157 WUAs.

This reorganization brought about greater management efficiency, profitable economies of
scale, and the possibility of making investments in the irrigation system (Chambouleyron et al., 1995).
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The unification process of WUAs was followed by a federative process, i.e. the concentration of
second-degree WUASs into what is known as Federation of WUAs. According to a project formulated
by the DGI, this process, which began in 1992, would allow for better coordination and greater
efficiency as regards water management.

This paper sets out to revise the mechanism for the calculation of the irrigation water rate in a
specific number of WUAs in the oases irrigated by the Mendoza and Tunuyén rivers. The objective is
to determine whether there is a relationship between the size of the WUASs, their budgets, and expense
efficiency in order to formulate fair water rate payment policies. = - ’

To this end, a comparative analysis is made of ‘the costs that the farmer has to defray for
supporting the irrigation system. As the province has a unified system for the preparation of Expense
Budgets and Financial Calculations for every fiscal year, and as budget appropriations ‘are the same
for all WUAs, it was possible to subject the different budgetary items to comparative analyses.

2. MATERIALS AND METHODS

The 1994 Expense Budgets and Financial Caiculations were analyzed through a stratified
sample representing the distribution per area of all WUAs in the Province. The WUAs belonging to
the Mendoza and Tunuyén river oases were then selected, as they have the largest irrigated areas and
the greatest diversification of water uses. -

The sample is made up of 111 Water Users' Associations, of which 71 belong to the Mendoza
River and 49 to the Upper and Lower Tunuy4n River. Both, then, represent 70.7% of the provincial
total (157). ' '

These oases have different characteristics. The Mendoza River, a non-regulated river, supplies
water to a densely populated urban and industrial conglomerate which causes water pollution and
quality degradation problems along the irrigation system. Water is used for drinking water supply,
power generation, industry and recreation, but not for agriculture. The Tunuyén River, on the other
hand, is a regulated river. Although there are important urban centers and agricultural industries (food
processing plants), water is mainly used for agriculture. ‘

Table 1 - Water Users' Associations distributed a:ccording to oasis and size »

_ Area of the WUA (ha)
>1000 | 100G-3000 ] 3001 -6000 | 6001-9000 |9001-12000] < 12000
Oasis -+ | 77T TOTAL
Rio Mendoza 25 : 28 12 4 ) N 7
Lower: :-:. : [ 3 . 3
Tunuydnr 7 GpT g e -
Upper I R I, 1 1 :
Tunuydn 4 o S e 20, . 13
TOTAL 36 40 . . ‘20‘ . 6 6 . » 3 :‘3 111

ot

Source: The authors, on data supplied by the DGIL.

As shown in Table I, smaller WUAs prevail in the Mendoza River oasis whereas larger ones
prevail in the Tunuydn oasis. They all share the same management problems as: regards both
administrative-accounting and technical aspects. - :

2.1. Construction of the sample

The sample selected for analysis is made up of 31 WUAs stratified according to area so that
they are representative of the associations making up the provincial total.

Stratification according to size responds to the initial hypothesis that this is a variable that
determines the various degrees of efficiency in the management of the WUAs and, consequently, has
a direct impact on the irrigation water rate. ’



The WUAs in the sample repreSent 19.7% of the provincial total. However, if only the oases of
the Mendoza and Tunuyén Rivers are taken into account, the percentage rises to 28% .

2.2. Irrigation water costs in the Province of Mendoza

2.2.1. Canal cleaning

Mendoza's Water Law assigns the irrigation system users the responsibility for the regular
maintenance of secondary, tertiary and quaternary canals in direct proportion to their registered area.
In everyday language this is known as limpieza de cupo (cleaning quota).

This task is performed either by the users themselves or else by outsourcing, in which case it is
paid directly by the users with no intervention of the WUA. This entails a cost for the users, which is
calculated per hectare per year, as shown in Table 4. -

2.2.2, Ii'rigation water rate (fee)

The irrigation water rate consists of two parts:
1) the canal pro rata
2) the DGI's budget

It may be defined as the 'total contribution made by farmers in pesos” per hectare and per year
for irrigation water supply’. In other words, it is the cost of the service rendered by their respective
WUA for operating and managing the irrigation system together with the service provided by the DGI
for administering water at the oasis level. This means that the user has to pay to the DGI a given sum
per hectare per year. :

2.2.3. The canal pro rata

The pro rata is calculated by dividing the total expenses estimated for the fiscal year by the
number of hectarés of the Water Users' Association. -

The total expenditures are included in the Expense Budget (Table 2), which is prepared every
year by the Inspector and submitted to the Users' Assembly for approval. The Expense Budget is made
up of the following items:

+ Personnel: Amount to be paid to gatekeepers.

« Canal cleaning and maintenance: Expenses due to canal cleaning and maintenance

~ during the cut-off period, repairs, quota cleaning by remiss users, machine-hours, and
other outlays on the system's maintenance (Resolution No. 300 of the Honorable
Administrative Tribunal-DGI).

+ Forestation

+ Outsourcing: Payments made to third parties for providing water distribution and other
services which the WUA contracts directly, such as the construction and repair of
bridges, intakes, flow dividers, gates, etc. This item varies greatly from one WUA to
another as there is no uniform criterion for its determination.

« Per diem and transportation:Per diem and transportation expenses paid to the
Inspector, the delegate, and the gatekeepers.

» Maintenance and repairs of machines and vehicles: It comprises those expenses
relative to the maintenance of the WUA's vehicles and, to a lesser degree, the outlays on
machinery and equipment repairs.

+ Contingencies

+ Minor works: Expenses due to canal lining, construction of bridges, flow dividers,
gates, etc., and paid for by the WUA.

5 Rate of exchange: 1 (one) peso = US§ 1.



Machinery and tools: Costs accrued from the purchase of new 1mplements for daily
work. ,

Books, stationery and office equipment

Administrative fees: Accountant fees and administrative personnel salaries (secretary,
PC operator, etc.).

Banking expenses

Incidental expenses

Debts due from past fiscal years
Debts to the DGI

Publicity

Contribution to the Federation of WUAs: This is a new item; it is not included iri all
the Associations' budgets as the process of unification is not yet complete.

Hardware, software and communications
Other

2.2.4. The DGI pro rata (DGX budget)
It is calculated by dividing the DGI's annual budget by the total number of registered hectares.

Its main components are:

a) maintenance fees: They are paid by each and every one of the registered users in the

province as a contribution to the DGI's operational expenses.

b) dams maintenance fees: They are the contribution paid for the mamtenance of the dam

from which each canal derives irrigation water.

¢) machine operation expenses: They refer to the payment of the operating expenses of the

equipment used in canal cleaning mainly (Herrera, 1992).

3. RESULTS ANALYSES

Table 3 includes the main outlays, areas, estimated collection percentages, and the irrigation
water rate of all WUAs in the Mendoza and Tunuy4n oases. Included next are other tables that have
been prepared grouping the data in strata according to area,
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3.1. Water distribution cost components
3.1.1. Canal cleaning

As shown in Table 4, the smaller the area of the Water Users' Association the higher the canal
cleaning cost for the farmers. As users in small WUAs must bear higher costs, they are at a
disadvantage with respect to the other users. In fact, users in WUAs having less than 1000 ha incur an
average cost of $ 28, whereas those in WUAs with more than 6000 ha pay an average cost of $ 10.

Table 4 - Secondary and tertiary canal cleaning costs defrayed by farmers per workday per hectare i)

WUA Area (hay:: | Secondary and Drain length Maintenance . | Maintenance costs
tertiary canal length (m/ha) (days/ha). per farmer
™) ) ‘ . ($/ha)
Less than 1000 33 10 1,86 - 28
1000 to 3000 24 8 14 21
3001 to 6000 15 6 0.85 13
6001 to 9000 13 -4 0,69 10
9001 102000 12 3 0,58 9
Over 12000 12 -3 0,68 9

(*) Wages: $ 15 per day.
(*%) Chambouleyron et al., 1994

Table 5 shows the. average fmaintenance ; scosts, as well; as the pro rata of the canal and of the

‘DO the 1mga,t10n water rate, and the total ceSg of the ser @k Columns 3 and 4 show a decreasing

- irrigation water rate du" ¥ to' high bureaucratic dasts, whlchfﬁéye a stronger impact on smaller WUAs.

../The same phenqmenom{s observe(gi when dna1§/zmg the DGI's budget, which, once pro rated for all
”‘WUAs in thewprovmce is conqnderably greatel‘“‘for smatler as’socutlons

Table 5 Averagk costs of lrrlgatlon services

A

d¥ 2 . 3 4 ” 3
-CANAL WUAPRORAIA DGI BUDGET IRRTAGTION TOTAL COST
MAINTENANCE : - WATER RATE ”
. Average Average canal pro Average DGl pro Average rate Average total
WUA Area (ha) maintenance costs rata rata (2+3) service cost
- (WUA's budget) (DGI budget) 14243 =5
Less than 1000 28 28 28 56 84
1000 10 3000 21 16 26 42 63
3001 to_ 6000 13 25 23 48 61
6001 to 9000 10 20 2l 47 57
9001 10 12000 .9 13 21 34 43
Over 12000 9 10 18 28 37

N.B.:All values are given in $ per hectare per year, and they are averages weighted according to

area.

Source:The authors, on DGI data and the WUAs' budgets

In spite of the fact that all users are rendered the same service, column 5 shows variations in
final service costs for those users belonging to smaller associations.

"To reinforce this concept, Figure 1 is a graphic 1epresentatlon Wthh links the items making up
the irrigation service cost with the area of the WUAs.



Average cost of the irrigation service
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Figure 1

The IRRIGATION WATER RATE results from the total expenditures of both the WUAs and
the DGI. Its higher for the smaller WUAs, in which bureaucratic costs have a weight greater than the
investments (improvements). This conclusion, anticipated by Chambouleyron in 1992, can be verified

by analyzing Table 8. ,
' 3.1.2. The DGI pro rata

The rate corresponding to the DGI budget, which in the smaller inspections exceeds $ 28 per
hectare and in the larger ones is an average $ 20 ha/year (Table S, column 3), is not used to improve
the system but to defray the central agency's bureaucratic operational costs, which, as already stated,
has taken up many of-the activities formerly catried out by the WUAs. ‘

* Budgetary variations “-prorated among all the WUAs-- do not respond to stratification by area.
Neither can differences be ascribed to location in one oasis or the other. The question is whether the
DGI rate --by definition, the Annual Budget divided by the number of hectares registered for all water
uses in the Province-- should be the same for all WUAS, except, of course, for those cases in which

works have been built and their cost reflected in the rate.

3.1.3. The canal pro rata

In the case of the canal pro rata (the WUA's budget), the only element apparently responsible
for variations is the sum corresponding to the debts due from past fiscal years which the WUA
expects to collect. This sum is sometimes 100% higher than the revenue collection estimated for the
current fiscal year. As may be inferred from the budgets examined, the expected collection of those
debts leads to a lower canal pro rata. Given the difficulties that collection entails (Table 6),
calculating a lower pro rata could be interpreted as a political strategy on the part of the Inspectors.
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v3.2.\Rev;ex-1ue~ éollect_iofn levels

‘The calculation of the canal pro rata is always based on an estimate of the annual expenditures
incurred by the WUA. There are no variables from which to infer that the determination of
expenditures, funds and pro rata is made on a rational basis.

An analysis of the budgets reveals that these WUAs are not financially self-sufficient since they
do not collect the revenue they need and suffer recurrent crises (see the low collection levels
expected, which on average reach 54% in inspections with over 9000 ha and 65% in the smaller ones;
Table 6).

Table 6 - Average collection estimated for the present fiscal year (%)

WUA'’S Area Collection Percentage
(ha)

Less than 1000 55
1000 to 3000 62
3001 to 6000 71
6001 to 9000 60
9001 to 12000 54
Over 12000 54

Source: The authors, on data from the WUAs'
Financial Calculations.

In view of this situation, Inspectors spend the money collected as overdue debts to cover the
estimated expenses. However, they cannot make investments because they do not have enough funds.
When they do manage to generate some savings or collect overdue debts, they adopt the policy of
lowering the irrigation water rate per hectare instead of constructing works and making investments
that would improve or, at least, keep the irrigation system in good conditions.

3.3. Operation and irrigation system management expenses

Canal cleaning (or maintenance) is the users' responsibility, and it is done according to their
cleaning quotas. To calculate a farmer's cleaning quota, the canal length is divided by the total number

of irrigation rights and multiplied by the area of his farm. The result represents the length of the canal
he is to be clean.

Operation (O) includes the following activities: water distribution; distribution control;
organizing the irrigation schedule (ie., the rotation system according to which each owner may
irrigate); and, in general, all related activities for which the Inspector --with the assistance of
delegates and gatekeepers-- is responsible.

Irrigation system management (M) comprises the construction of works such as intakes, flow
dividers, canal gates, and all minor works required for the conservation of the shared infrastructure.
The cost of such works is included in the budgets under the item 'Outsourcing'.

The numerous items in the WUAs' budgets were classified in order to determine which are the
most important outlays and how they are reflected in the total expenditures estimated for the fiscal
year.

3.3.1. Composition of the O&M sector

After the different budget items were classified, it was detected not only that the amounts for
the expenditures grouped under 'System Operation and Management' --listed above-- were
appropriated to the fulfillment of the WUASs' essential goals but also that they were the most
significant in the budgets. In fact, O&M expenditures (Table 7) represent on average 69.3% of the
total outlays in the budgets analyzed.
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The remaining 30.7% corresponds to minor expenses, usually of an administrative nature,
incurred in support functions to the essential O&M. For instance: con;ingencies, banking expenses,
debts to the DGI, publicity, office equipment, contribution to the Federation of WUASs, etc.
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Table 7 - Composition i)‘f‘,tl":e' O&M Costs of Water Users' Associations. Province of Mendézé,,Argqntina

CO&MITEM - ' % OF BUDGET .
Personnel . ' 15,39
Canal cleaning and maintenance - e 20.53
OQutsourcing ' 16,52
Per diem and transportation ey 13,37
Administrative fees o © 3,45
| Total: T 69,26 )
L o ' ’Sourcerz The a}lth"oré; on data from the WUAs' budgets.
'3.3.2, Structure of the O&M sector B

‘This budget é'ector'includes' the items desf:ribed below. h

- Personnel. It comprises salaries; retirement and social security contributions for the WUA's
permanent employees (gatekeepers and administrative staff). It represents 15.39% of the.total budget,
which is*relatively low although this is not. the only item under which personnel expenses are
included: some inspections record them under 'System Cleaning and Maintenance'. -

- Canal cleaning and maintenance. It includes the expenditures the WUA incurs to maintain
those parts of the system neglected by the users who are responsible for them (quotas). It represents
20.53% of the WUAS' total expenditures. In theory, this percentage is later charged to remiss users
(those who fail to perform the tasks indicated by the Inspector). In fact, it is included as expenditure in
the budget, thus having an impact on the rate paid by all irrigators. ;v !

- Outsourcing. It represents the money invested in maintenance, i.e. lining, construction of
intakes, flow dividers, and all other activities required to improve the irrigation system, Its relative
weight is very low: 16.52% . This not only shows that investments in improving the existing
infrastructure are insufficient but also points to its state of deterioration.

- Per diem and transportation expenses. This item represents some 13.4% of the WUAs'
budget. If compared with the percentage allotted to system maintenance (16.5%), it is very high and
points to the fact that the Inspector's position is not completely honorary. It is a‘considerable:portion
of the expenses which are reflected in-the canal pro rata. Table 8 presents the weight this item has in-

comparison with the total expenses incurred by the WUAs. -

Table § - Percentage of 'Per Diem and Transportation Expenses' costs in comparison with total budgets

WUA'’S Area ha Total expenses | Total per diem and %o
' $) transportation® - |
Less than 1000 - 106.111 12.540 12
1000 to- 3000 - 276.634 54.260 20
3001 to 6000 707981 | .. 80.660 .. .. 9
6001 to 9000 . 532.404 , 54.000 10
9001 to 12000 380.382  47.800 13
Over 12000 143.800 | 3.500 ‘ 10

Source: The authors, on data from the WUAs' budgets.
3.3.3. O&M and the WUAs' budget '

As seen in Table 9, the costs of Q&M items, defined above, ré,present on avéfage about 82% of
the budgets of the WUAs of larger relative area --i.e., over 9000 ha. In the smaller ones, 1000 to 3000
ha, O&M totals 68% of the budgeted amounts. The difference, more than 12%, shows that
administrative costs have a higher incidence on the smaller WUAs.
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Table 9 - Average O&M costs in all WUAs' budgets

&M costs (%)

WUA'’S Area (ha) __Average O&M costs ($) Average O
Less than 1000 8756 : : 66
1000 to 3000 21.937 71

3001 to 6000 70.059 - 69
6001 to 9000 117.690 66
9001 to 12000 106.773 84
~ 7 Qverl2000 115.600 : ' 80

Source: The authors, on data from the WUAs' budgets.

An example of what has been stated is shown by item 'Contribution to the Federation of WUAs'
(Table 2, column 18). Its weight is greater in smaller inspections: some 19% of the total budget of
inspections having between 1000 and 3000 ha. In those of larger relative area it amounts to 11% . In
all cases, this item constitutes an additional cost to the users --this being the reason why larger
inspections are still reluctant to join the Federation (Chambouleyron et al. 1995).

Item ‘Minor Works' has very little incidence on thé,_budgéts‘analyied (Table. 10). It is most
significant that 58% of the WUAs in the sample have not even contemplated this type of investments,
a fact which further contributes to the physical deterioration of the irrigation system.

Table 10 - Investments in minor works as a percéntagé‘ of the total WUAs' budgets

Hectares ‘ "%
Less than 1000 11,1
1000 to 3000 6,5
3001 to 6000 4,7
6001 to 9000 - 2,6
9001 to 12000 2,3
~ Over 12000 10,0

Source: The authors, on data from the WUAs' budgets.

There are no items and/or expenditures from which to infer that investments in minor works are
- being made. - ' - : : : ‘

.3.4. Performance parameters in a decentralized and participatory irrigation administration

The irrigation water fee has been defined, and its structure and components analyzed. The
+ collection levels attained by the different WUAs open up, one way or the other, the possibility of an

efficient management as they represent the WUAS' means to operate and manage the irrigation
network. - :

The maﬁagemém performance of each association can be assessed by measuring collection
levels. To this end, a number of performance parameters has been defined and justified (Bos, M. et
al., 1995). S ' '

The development and verification of such parameters call for systematic and steady research in
different periods of time to ascertain and adjust every one of their values. The idea, at this stage, is to
demonstrate the applicability of the so-called 'social viability' indicators, which have been discussed at
a theoretical level. ' v S

They comprise administrative indicators of the WUAs' financial capacity, administrative
management, as well as an assessment of their capacity for self-management.

In a preliminary research, only 5 (five) WUAs were analyzed. Each of them represents one
stratum belonging either to the Mendoza or to the Lower Tunuyén oases (Table 11).
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Tabla 11 - WUAs under study

WUA : Area (ha) River
Montenegro less 1000 Mendoza
Medrano | 1000 to 3000 Tunuyén
Norte Alto Verde 3001 to 6000 Tunuyén
Montecaseros 6001 to 9000 Tunuyén ]
Reducciénr over 9000 Tunuydn

3.4.1. The administrative performance parameter (APP)

It is the ratio between the actually collected amount and the theoretically collectable amount as
a function of the register in accordance with the legislation in force. It can be described as:

APP = (Current year's water rights + Previous years' water rights/Total WUA's water rights

The denominator, what each WUA expects to collect, is obtained by multiplying the total
number of registered hectares times the canal pro rata. The numerator is formed by adding together
the amount collected in the current fiscal year at the correspondmo fee and the debts due from past
fiscal years.

This parameter measures administrative efficiency according to the amount collected as
payment for irrigation water services. The APP optimal value should be close to 1. The values
calculated for the WUAs in the sample are shown in Table 12.

Table 12 - Administrative performance parameters

WUA Area (ha) APP
Montenegro 557 0,36
Medrano 2900 0,95
Alto Verde 5533 0,68
Montecaseros 9596 0,75
Reduccidn 13000 0,63

- This table shows that only the Medrano WUA has an APP close to the optimal value. followed
by the Montecaseros and Norte Alto Verde WUAs.

Payment arrears undoubtedly have a strong impact on the parameter, which --in turn-- is a clear
indication of the users' economic and financial situation.

Here follow some comments explaining the difficulties arising from ™“the definition and
subsequent application of the APP to the current situation: : :

~ Pro rata estimated on the basis of historical data.
- Obsolete Users' Registers.
- In most cases, lack of precise information on the actually irrigated area.

- Inspectors always ‘estimate’ the collection of debts due from past fiscal years. This points
to the incomplete decentralization of the administrative-accounting and financial
functions transferred from the DGI to the WUAs .

3.4.2. Financial viability of the irrigation system

Concerning the decentralized WUAs' financial aspects, the followmg three complementary
parameters are proposed:

3.4.2.1. Total financial viability

It is the ratio between the .amount actually dllocated to cover operation and maintenance
expenses and the amount really required for those activities.
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Total financial viability = Actual O&M Allocation/Total 0&M Requirements

This indicator ‘shows the degree of ease and/or difficulty with which a WUA meets the
expenses incurred under its most important item. Table 13 shows the values obtained in the sample of
WUAS analyzed. :

Table 13 - Total financial viability (FV)

WUA o FV
Montenegro 0,46
Medrano 0,58 - |
Norte Alto Veide - 0,61.. |
Montecaseros , 0,69
Reduccién L 1,25

Also in this case the optimal value is 1, which is achieved by those WUAs that self-finance all
of their O&M expenditures. The WUA representing the smallest area stratum has the lowest index
(0.46). The Reduccién WUA's value points to an erroneous calculation.

3.4.2.2. Financial self-sufficiency

This parameter is used to clearly determine a WUA's capacity to cover the expenses derived
from the system's operation and water distribution with genuine funds.

The numerator is obtained by multiplying the WUA's number of hectares registered for all
water uses times the value of the canal pro rata expressed in pesos per ha ($/ha). The denominator is
the total funds required to finance the operation and management costs of the WUA's canal system.

It is expressed as follows:
. Financial Self-Sufficiency = Actual Income/Total 0&M Requirements

Table 14 shows the values obtained for the WUASs in the sample:
Tablel4 - Financial Self-Sufficiency

WUA FSS
Montenegro 041
Medrano 0,68
Norte Alto Verde 0,54
Montecaseros 0,78
Reduccién 0,67

The optimal value is 1. In practice, however, it is about 0.7, which shows that the income is not
sufficient to defray the expenses incurred in water distribution, and much less make investments. In
two WUAs, the indicator shows a value close to 0.5, which reinforces the hypothesis that the current
conditions, aggravated by low productivity levels, strongly condition the collection levels in the
system.

3.4.2.3. Performance of the canal pro rata (fee)
It is expressed as follows: o
Performance of Canal Pro Rata = Irrigation Rates Collected/Irrigation Rates Due

- This parameter shows the total income paid by the farmers in a gi\;en year as canal pro rata
(numerator) divided by what the WUA expects to collect at the moment of preparing the budget.

In practice, the WUAs do not have other genuine income and, moreover, they have high
percentages of farmers in arrears. The numerator is always smaller, which shows that the amounts
collected are low when compared with the theoretical collection level calculated on the basis of the
Users' Register used. As can be seen in Table 15, only one WUA, with over 9000 ha, has reached a
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value hlgher than 0.7 and has a relatively high efficiency level --though still quite dxstant from 1,
Wthh would be the optimum in a financially well-ordered WUA.

Table 15 - Fee colelction performance

WUA _ FCP
Montenegro. 0,41
Medrano 0,62
Norte Alto Verde 0,53
Montecaseros 0,75
Reduccidn 0,60

3.4.3. Sustamablhty of the irrigable area

It is a global parameter used in planning and momtormg a WUA's overall management.
It is defined as follows:~ o ﬁ
Sustamablllty of Irrigable Area = Current Irrlgable Area/Initial Total Irrigable Area

Again, it is’ worth noting the 1mportance of :updating both the registered area and the actually
1mgated area.

Table 16 shows the values for this indieato_r .as' obtained from the sample.

Table 16 - Environmental sustainability and drainage

WUA"™ SI
Montenegro 1 048
Medrano . 1 0,90
Norte Alto Verde 1 0,60
Montecaseros - 0,61
Reduccién- 0,60

The low values obtained are largely due to the fact that most WUAs do not know exactly how
many properties have been abandoned, subdivided, or else have changed from agricultural to urban or
urban-industrial soil use.

The water effectively dxstrrbuted for lrrxgatxon purposes is reflected in the indicator values. In
three of the WUAs under study, it is 0.6. The Medrano WUA shows a high value (0.9) for this
parameter --a more efficient water distribution according to availability and users' needs-- as a result
of having updated its register and of using real data on agricultural and urban properties.

3.4.4. Summary of results

The differences between the amount really collected and what the WUAs expect to collect
show that there is a large number of irrigators in arrears. This is partly due to the fact that their
calculations are based on obsolete Users' Registers.

The values of the sustainability indicator, as well as those of financial "‘Self-sufficiency and
viability, are about 0.7. This means points to a similarity between the number of actually irrigated
hectares and the ‘active' registered properties with water rights.

The items in the budgets that the WUAs. prepare according to DGI directives are excessive and
complex. However, in everyday management, they are in fact reduced to what has been identified as
'system operation and maintenance'. The amount collected hardly suffices to cover this set of items;
and this only for the actually irrigated properties which pay the irrigation fee rate,
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Table 17 - Summary of results

’ Area ' _ Parameters
. WUA | (ha) APP | FV | FSS | FCP | sI
Montenegro ‘ 557 0,36 0,69 | 0,41 041 | 0,48
Medrano ' 2900 | 0,95 0,58 | 0,68 0,62 | 0,90
Norte Alto Verde 5533 0,68 | 0,61 0,54 | 0,53 | 0,60
Montéecaseros 9596 0,75 0,69 0,78 0,75 | 0,61
Reduccion 13000 0,63 1,25 | 0,67 | 0,60 | 0,60

4. CONCLUSIONS

4.1. Critical aspects of the administrative system

In theory, the irrigation administration in the Province of Mendoza is an orderly system
organized according to guidelines provided by the DGI; its uniform system for recording expenditures
and resources makes it possible to compare the WUAs' management performance and, thus, to
conduct a critical analysis of the whole. It is the product of a 20-year-old process by which the DGI
has been taking over functions formerly discharged by the WUAs (Chambouleyron et al., 1995).

However, deeper analysis of the administrative system reveals a number of inequities borne
especially by the users who comply with their obligations: canal cleaning and regular payment of the
irrigation water rate to the DGI. The fulfillment of these obligations has permitted the continued
operation of the central agency and of the respective WUA in charge of distributing and managing
water.

The total (final) cost of irrigation water shows large differences when the area of the WUASs is
taken into consideration: the smaller ones bear higher costs.

In addition, the system, conceived more than 100 years ago, is by definition highly
participatory. Participation --the users' real protagonism in their respective WUA's management--
decreases when the number of administrative levels increases. This is the case of the WUAs which
have joined the Federation as now there are four administrative instances: the WUA, the Federation,
the respective Subdelegation, and the DGI. ' :

Though in theory this should render the systern more efficient, the fact is that it excludes
_individual users from the places where decisions are taken. '

Moreover, it has a remarkable secondary effect in that it increases bureaucratic costs due to the

need to pay for the operation of the new administrative levels. Again, the smaller WUAs bear the

~heavier burden, a fact which aggravates their economic condition in a context of increasing

~ difficulties. For example, as already pointed out, the item Contribution to the Federation of WUAs
" is a new expenditure increasing the WUAs' budgets.

4.2. A proposal for budgetary management

- In view of the above, it is herein proposed to analyze the administrative costs of Mendoza's
irrigation system in depth in order to reduce them to the minimum required for its efficient operation.
This will mean reducing the present number of administrative instances to truly decentralize functions
to the WUAs, as stipulated in the legislation in force. .

Besides, the DGI's bureaucratic costs should have the same relative weight for all irrigators,
i.e., those in small WUAs as well as those in the larger ones. :

It is necessary to revise the present budgetary system in order to re-design the WUASs' Expense
-Budget and Financial Calculations. The current scheme, which is imposed by the DGI, is highly
complex and contains an excessive number of items: 19. Budget items should be reduced to the most
important management aspects: 1) personnel, 2) system repairs and maintenance, 3) minor works, 4)

18



L ’3"(

punchase and repairs of machmes and vehicles; 5) fees for 9pecml services’ (admmrstrdtwe and
technical), 6) office equipment and expenditures, and 7) communications. In. this way; it would be
possible to eliminate many of the budget items that either have insignificant appropnatlons or no
appropriation at all. -

4.3. A proposal to improve collectlon and participation levels

The budget scheme suggested above should be easier for. the users to understdnd .it should
enable them to evaluate the expenditures anticipated for the current fiscal year and the way they are to
be met. In short this will: fdcﬂltate the effective participation of the users, who are the ones who
finance the system ,

Accordmg to historical data, collection levels reach only between 50% and 60% of ‘iBe total
(Chambouleyron et al., 1995). This shows, firstly, that users' patticipation. is- weak --and this is the
basis of the irrigation system-- and, secondly, that the WUAs are unable to invest in the irrigation
system's maintenance and improvement. Thus, a vicious circle is formed brmgmg about the system's
deterioration, dissatisfaction, less participation on the part of the irrigators, and further deterioration.

Motivating users to participate and fulfill their obligations will most likely depend on proposals
with stronger emphasis on infrastructure and system management investments rather than on
bureaucracy. This could be achieved through the permanent discussion and programming of the
necessary works, which should be selected according to the priorities identified by the users
themselves during the Assemblies.

In this way, the WUAs' budgets and the corresponding pro rata will be applied to the essential
activities which the provincial Constitution and the Water Law assign to the WUAs: maintain,
improve and administer the irrigation system, and distribute water with equity and efficiency.
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