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Abstract

Irrigation systems in Taiwan are mostly operated and managed by
irrigation associations (IA). For financing their regular operations, the
IAs collect fees and receive government subsidies. Among the four kinds
of fee collected by the IAs, the major one is the ordinary membership
fee paid by all the members. Its rate, though different according to water
uses, has a government-fixed upper limit of 270 kg (originally 300 kg)
and a lower limit of 20 kg of paddy per hectare per year, which are
collected in cash according to the prevailing price of paddy.

The ordinary membership fee was rated more than 20 years ago.
Hence, its total collection is insufficient to finance IA operations year
by year. To make up for this deficit, the government has annually
provided subsidies instead of adjusting the rate in order not to increase



the burden of farmers. However, the amount of government subsidies,
which depends on the availability of its annual'budgets, is generally not
sufficient to meet actual requirements. Such a policy has affected the
maintenance of watercourses to the detriment of water management
practices.

Watercourses and related structures should be maintained in good
shape or improved to obtain a higher reliability of water management. A
case study shows that water conveyance losses could be minimized to a

" certain degree, and irrigation could be performed more efficiently, if
watercourses were well maintained. In spite of unstable: financing from
the government, the IAs have managed to keep pace with the promotion
of agricultural development.

Owing to the ever-higher personnel expenses, labor wages and material
prices, it has become more and more difficult for the IAs to fulfill their
responsibility in irrigation operation and management. It behooves the
government to provide steady financial support. Otherwise, it is desirable
that the present rate of ordinary membership fees be properly adjusted.
This is a complicated problem that needs to be solved through a multi-

disciplinary approach. :
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1. Introduction

Taiwan has about 500,000 ha irrigated lands, of which 85% are under the jurisdic-
tion of irrigation associations (IA) organized by the farmers who are benefited from
irrigation facilities. There are now 17 district IAs established according to water regions
and a joint IA responsible for the coordination of IA activities. : .

The major functions of IAs are construction, improvement and maintenance of ir-
rigation/drainage facilities as well as water management. Financial sources for new-con-
struction and large improvement projects come mainly from government subsidies and
partially from loans as local matching funds. Loans are repaid with interest by project
beneficiaries, whose repayment ability is contingent upon both the amount of loans
extended and the degree of benefits derived from the project. The financing of new
construction projects is not discussed here, it being not concerned so much with the
subject of this paper.

In principle, the expenses annually required for watercourse improvement and main-
tenance, and consequently for better water management should have been fully covered
by the total collection of various fees. However, the collection of ordinary membership
fees, which accounts for a large portion of each IA’s annual revenues, is inadequate. This
has greatly affected the maintenance of watercourses, and thus is discussed in detail.

Watercourses and related structures are important infrastructures, which should
always be kept serviceable to supply water for agricultural production. Taiwan, how-
ever, is an island located in the sub-tropical region with strong winds and heavy rains in
typhoon seasons that are easy to cause damage to the water delivery systems. It is, there-
fore, necessary to perform proper and timely maintenance work to make the water
delivery systems highly reliable for more efficient water management. At present, how-
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ever, the rate of ordinary membership fees is rigidly fixed and the policy of government
subsidization unstable. This situation has given rise to financial problems among the IAs.

2. Collection of Fees

With the approval of competent authorities as stipulated in the Water Law of the
Republic of China, the IAs are organized in accordance with the General Rules Governing
the Organization of Irrigation Associations. They are public juridical persons allowed to
collect various kinds of fee as their financial sources for the operation and maintenance
of irrigation systems as well as for their administrative and personnel expenses.

2.1 Law and Rules

The Water Law and the General Rules Governing the Organization of Irrigation As-
sociations are the legal basis for the collection of fees, and the Organizational Regula-
tions of Irrigation Associations are the guideline for execution.

(1) Water Law

The law was promulgated by the National Government on July 7, 1942, and lastly )
amended and put into effect on February 2, 1974. It consists of 99 articles in 10
chapters. Article 89 of Chapter 8 provides for the collection of fees by irrigation as-
sociations. It reads in part:

“The sponsor of water conservancy projects may charge fees from the users
according to the conditions of use of the water conservancy works. The author-
ity-in-charge shall fix the maximum and minimum rates of the fees referred to in
the preceding paragraph, and submit them to superior authorities for decision.”

(2) General Rules Governing the Organization of Irrigation Associations

The general rules were promulgated on July 2, 1965, and lastly amended on Decem-
ber 17, 1980. They consist of 41 articles in 7 chapters. The articles that concern the
collection of fees are:

Article 25. Ordinary membership fees shall be collected from all the members
that are benefited from irrigation and drainage systems. Those who request more
irrigation water or water through pumping shall pay additional fees according to
the degree of benefits. ‘ ‘

Article 28. Irrigation associations may also collect fees from the users of irriga-
tion facilities and surplus water. The fees thus collected shall be a portion of
their revenues. Article 29. The superior authority shall decide the rates of various
fees and work out measures for collection.

(3) Organizational Regulations of Irrigation Associations

These regulations were promulgated on November 17, 1955, and amended on March
27, 1982. They consist of 98 articles in 6 chapters. Article 84 reads in part:




“Fees from ordinary members and from the users of irrigation facilities and
surplus water shall be calculated in terms of paddy and collected in equivalent
cash according to the official paddy price.” It stipulates the following rates of
fees:

a. For the cultivated lands benefited by both irrigation and drainage systems, the
rates of ordinary membership fees will be set between an upper limit of 300 kg
and a lower limit of 20 kg of paddy per hectare per year according to cropping
patterns, yields, irrigation costs, benefit degrees, etc. For the cultivated lands
benefited only by drainage systems, the ordinary membership fee will be reduced
by half.

b. The rate of fees to be collected from the users of irrigation facilities and
surplus water will not be less than the maximum rate of ordinary membership
fees, subject to the decision to be made at a meeting of IA members’ repre-
sentatives. '

¢. Additional fees will be collected from those members who ask for supplying
more irrigation water, with the rate of such fees to be determined according to
the degree of benefits.

d. For those cultivated lands irrigated by water through pumping, additional fees
will be collected according to the actual cost of operation and maintenance.

2.2 Kinds of Fees

In compliance with the above-mentioned regulations, the following four kinds of fee
are collected by the IAs as their major financial sources for the management and main-
tenence of irrigation systems:

(1) Ordinary Membership Fees

Ordinary membership fees are paid by all the IA members at different rates, which
are determined according to cropping patterns and areas with irrigation water generally
supplied by gravity methods. The rates are set as specified in parapraph 2.1(3), but have
since 1971 been lowered by 10% (i.e. from 300 kg to an average of 270 kg of paddy per
hectare per year for the upper limit) in order to minimize the burden of farmers.

The market price of paddy is lower than the official price. At the request of farmers
and with the approval of the government, the IAs have since 1979 collected ordinary
membership fees in cash fixed according to the market price. The difference between
the market and official prices is subsidized by the government.

(2) Pumping Irrigation Fees

In many cases, water for supplementary irrigation has to be pumped from rivers,
drains or wells. This is particularly true of high lands where water cannot be supplied
by gravity methods. Therefore, extra charges in addition to the ordinary membership
fee are paid by those members who agree to use pumps for the irrigation of their crop-
lands. Generally, the pumping irrigation fees are determined according to the actual cost
of pump operation and maintenance.
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(3) Additoinal Irrigation Fees

Usually, irrigation water is supplied to the fields for the originally registered crops.
If water sources are available, farmers may request more water to improve the growth of
their original or other crops, but have to pay additional irrigation feés according to the
degree of benefits.

(4) Other Fees

These include the fees collected from those who lease 1A’s facilities or use surplus
water for other purposes than irrigation. The amount of such fees is only a minor
portion of each IA’s annual revenues.

2.3 Methods of Collection

Fees are assessed annually and collected in two instaliments after the harvest of the
first and second rice crops. There are different ways for individual farmers to pay the
fees.

(1) They may pay the fees at the working stations of their respective IAs.

(2) They may pay the fees at the local banks or credit departments of farmers’ associa-
tions specifically entrusted by the 1As.

(3) They may pay the fees to the authorized staff of IAs (including heads of irrigation
groups) who go to their homes for the collection.

2.4 Status of Collection

Owing to industrialization and urbanization, the area of croplands served by IAs has
gradually decreased. In 1980, it totaled 410,000 ha. The collection of ordinary mem-
bership fees therefrom amounted to an equivalent of 86,000,000 kg of paddy or 77% of
the total annual fees collected. The four kinds of fee actually collected in FY1978-81
are shown in Table 1.

Table 1. Collection of Fees by I1As (Unit: NT$1,000)

Description FY1978 | FY1979 | FY1980 | FY1981 | Average %
Ordinary membership fees | 774,671 | 690,966 | 750,600 | 697,160 | 728,349 | 76.65
Pumping irrigation fees 143,405 | 154,167 | 164,097 | 182,414 { 161,021 | 16.94
Additional irrigation fees 67,269 64,307 65,213 40,725 59,379 6.24

Other fees 1,145 1,221 1,717 2,099 1,545 0.16
Total estimated 986,490 | 910,661 | 981,627 | 922,398 | 950,294 |100

Total actually collected 972,591 | 897,690 | 969,574 | 904,700 | 936,139 | 98.51
% of actual collection 98.59 98.58 98.717 98.08 98.51 98.51

Source: Data supplied by the Joint Irrigation Association
Exchange rate: US$1.00 = NT$40.50



3. Disbursement

In principle, the annual budget of an IA is drawn up to meet the requirement for all
the expenses in relation to the construction, operation and maintenance of irrigation
facilities. As a nonprofit organization, however, the IAs have to use all the fees ¢ollected
from their members to carry out whatever functions may be imposed upon them.

3.1 Regulations

The disbursement of each IA’s revenues is not only governed by relevant regulations
but audited and reviewed by government agencies as well. The following are fundamental
rules in this regard.

(1) General Rules Govering the Organization of Irrigation Associations

Article 31. All the fees collected from the members of irrigation associations
shall be used for the construction, improvement and maintenance of irrigation
facilities and for the defrayment of administrative and personnel expenses, with
surplus, if any, reserved for use against depreciation or repairs.

Article 33. The accounting procedures of irrigation associations shall be decided
by the government agency concerned, and their annual budgets of revenues and
expenditures shall be drawn up and executed in accordance with the accounting
procedures.

(2) Organizational Regulations of Irrigation Associations

Article 85. The annual budget for the maintenance, improvement and replace-
ment of irrigation facilities shall amount to 1.5-2.0% of the current total value of
the irrigation facilities. Personnel expenses shall be included in the budget to
meet the needs of payment for the approved number of staff. . . . . .

Article 94. In case the irrigation associations are not able to carry out their func-
tions, the government shall render financial and technical assistance. The amount
of government subsidies shall not be less than 1.5% of the current value of irriga-
tion facilities.

3.2 Major Disbursement Items

(1) Personnel Expenses

This includes salaries for staff, wages for temporary laborers, housing allowances,
insurance premium, retirement pay, etc.
(2) Expenses for Maintenance and Improvement of Irrigation Facilities

This includes all the costs for the engineering construction, improvement, repair and

maintenance of watercourses and related structures.

(3) Expenses for Irrigation Operation and Management

»
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This includes per diem and transportation fares for irrigation operators, wages for
field laborers, costs for materials, and electric bills for pumping ifrigation.

(4) Expenses for Local Irrigation Groups

This covers allowances;for heads of the irrigation groups organized by farmers
themselves, expenses for carrying out duties, meetings and work contests, and wages
for ditch tenders.

(5) Expenses for Pre-engineering Studies

This covers expénses for engineering investigations, surveys, planning and designing
before project implementation.
(6) Expenses for Financial Operations

The includes per diem, transportation fares, costs for materials, wages for temporary
workers, etc. :
(7) Administrative Expenses

This includes expenses for equipment, stationery, electricity, gas, water, repairs, etc.

(8) Reserve Funds

A certain percentage of the surplus from the annual IA budget should be reserved
for use against the depreciation of irrigation facilities.

(9) Other Expenses

This includes payments of interest on loans, expenses for cooperation with other
agencies, and miscellaneous disbursements.

3.3 Status of Disbursement

The annual disbursement of IA revenues (i.e. their total collection of various fees) is
shown in Table 2. Among the disbursement items, personnel expenses rank the highest.
Other major disbursements are for the operatoin and management of irrigation systems,
for the maintenance and improvement of irrigation facilities, and for the support of
local irrigation groups.

Table 2. Disbursement of IA Revenues (Unit: NT$1,000)

Description FY1978 ) FY1979 | FY1980 | FY1981 | Average %
Total collection of fees 972,591 897,690 | 969,574 | 904,700 | 936,139 | 100
Personnel expenses 404,397 1462,839 | 517,520 | 580,539 | 491,324 52.48
g’;get’;f;’sirﬁ‘i’g’a’t‘i‘g‘;‘}:‘c‘i‘};‘g:sa“d improve- | 574,688 |105,549 | 129,261 | 50,332 | 127,458 | 13.62
f;‘g;‘;g;;g;ng;;g“m operation 124,217 | 118,377 | 145,870 | 157,322 | 136,447 | 1458
Expenses for local irrigation groups 92,190 79,075 82,780 54,204 71,062 8.23
Expenses for pre-engineering studies 4,085 3,392 340 314 2,033 0.22
Expenses for financial operations 46,214 40,737 34,311 32,031 38,323 4.09
Administrative expenses 24,741 26,323 35,689 26,479 28,308 3.02
Reserve funds 813 740 1,253 3,479 1,571 0.17
Other expenses 35,353 32,617 22,550 - 22,630 %42
Balance 15,893 28,041 — - 10,983 1.17

Source: Data supplied by the Joint Irrigation Association.



4. Discussion

In general, the annual budgets of IAs cannot meet their actual needs because of their
limited collection of various fees. As a result, they are financially unable to carry out
their functions except with government subsidies that have been inadequately provided.
This has greatly affected the maintenance of watercourses and related structures. In the
collection of various fees and in the disbursement of IA revenues, there seems to have
some problems that need to be brought up for discussion,

4.1 Rate of Ordinary Membership Fees

Among the four kinds of fee collected by the IAs as their major financial sources,
the ordinary membership fee is a_key one. It makes up about 77% of the total collec-
tion. Therefore, any decision on its rate concerns not only the annual income of [As but
the payment capability of farmers also. The low annual revenue of each IA could be
attributed to the following factors:

(1) Low Rate of Ordinary Membership Fees

The rate of ordinary membership fees was first fixed by the government in 1955 on
the basis of gravity irrigation. Its upper limit of 300 kg of paddy per hectare per year
was only 5.4% of the average unit yield recorded at 5,584 kg/ha at that time. While the
unit yield gradually increased — 8,770 kg/ha in 1979, the upper rate was lowered to 270
kg of paddy in 1971 or 3.1% of the average unit yield. At present, ordinary membership
fees are collected at an average rate equivalent to 210 kg which is only 2.4% of the
average unit yield of paddy fields.

(2) Small Input by Farmers

The data collected by the Provincial Food Bureau indicated that the average farming
cost per ha was NT$123,091 (US$1.00 = NT$40.50) in 1980 while the average ordinary

membership fee paid to the IA was NT$2,337 per ha or only 1.9% of the averagev

farming cost per ha.

(3) Low Price of Paddy

The ordinary membership fees for irrigated lands are calculated in kind but collected
in equivalent cash according to the prevailing price of paddy. As rice is a staple food, its
price is controlled by the government and has been kept comparatively stable to benefit
the majority of people. Therefore, the annual increase in the total collection of ordinary
membership fees is very small and cannot reflect the ever-rising prices of other com-
modities. The d1m1n1sh1ng of irrigated lands is also a factor that leads to a lesser collec-
tion of fees.

(4) Complacence in Fee Collection

Table 1 shows a good record of fee collection. More than 98% of the projected
amount of fees has been collected every year. This proves that farmers can afford the
ordinary membership fees because of low rates. But, it appears that this satisfactory
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record has strangled the idea of rate adjustment.

4.2 A Review of Disbursements
The disbursement of IA revenues is generally unsatistfctory but sound in some cases.

(1) High Percentage Expenses for Personnel

As shown in Table 2, the average disbursement for personnel expenses in FY1978-
81 accounted for 52.5% of the total amount of collected fees. In FY1981 alone, it
ran up to 64.7%. Owing to the continuous increase in personnel expenses, it still
tends to go on a high percentage.

(2) Low Percentage of Expenses for Irrigation Facilities

A proper maintenance and improvement of the existing watercourses and related
structures could prolong their service life and facilitate water management. This work
should be first priority for the IAs to do in order to help achieve the goal of agricultural
production. For one thing, new development projects are costly; for another, it takes a
long time to realize the benefit of any new venture. Owing to the aforesaid financial
dilemma, however, the IAs could spend only about 13.62% of collected fees on the
annual maintenance and improvement of watercourses and related structures — a figure
that is only 0.17% of the estimated NT$75 billion value of Taiwan’s entire watercourses
and related structures. Particularly, the IAs can ill afford to carry out emergency repairs
in time after flood damage. Therefore, government subsidies are needed unless the rate
of ordinary membership fees is adjusted. A subsidy of about NT$550 million has been
provided annually for this purpose in recent years. This amount is only 0.73% of the
NT$75 billion, still far from the ultimate goal of 1.5% as stipulated in the Organizational
Regulations of Irrigation Associations.

(3) Expenses for Irrigation Operation and Management

Usually, the technical staff of IAs controls water delivery at intakes, main canals and
laterals, while the irrigation groups organized by farmers are responsible for the distribu-
tion of irrigation water from turn-out gates through farm ditches to individual fields.
The total amount of expenses for these two categories in the period under review was
22.8%, which is considered reasonable as compared with other disbursements. Actually,
water distribution at the farm level has been done well by the IAs in cooperation with
the local irrigation groups.

4.3 Maintenance Costs of Watercourses Against Conveyance Losses

A large amount of conveyance losses might result from deferred maintenance of
watercourses. A study was conducted jointly by the National Taiwan University, the
Agricultural Engineering Research Center and the Chianan Irrigation Association in
1973 to find out the relationship between maintenance costs and conveyance losses in
two districts irrigated by a same reservoir.
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(1) A Study of the Chiayi District

The average conveyance loss was 45.48% measured in six blocks of a 6,812-ha irri-
gated area having 733,562 m of farm ditches. The Chianan IA usually could not afford
to conduct desired maintenance of farm ditches to hold the conveyance loss within an
expected amount of 22.66% in average. The excess conveyance loss of 22.76% (weighted
mean) amounted to 1,395,531 m? of water. If the maintenance cost per unit length of
farm ditches were raised from NT$0.49/m to NT$1.34/m, the excess conveyance loss
of 22.76% would have been offset with a same amount of water saved. In other words,
the more costs are provided for the maintenance of watercourses, the less conveyance
losses are expected. The following are either total figures or weighted average ones.

a. Total area: 6,812 ha
b. Total length of farm ditches: 733,562 ;..
c. Conveyance losses of farm ditches:
(a) Actual average loss: o 45.48%
(b) Desired average loss: 22.66%
(c) Excess loss: 22.76%
d. Maintenance cost per unit length of farm ditches:
(a) Average cost actually expended: NT$0.49/m
(b) Maintenance cost needed to meet the desired loss: ‘ NT$1.34/m
(c) Necessary increase of maintenance cost: ,, NT$0.85/m

e. Effect of increased maintenance cost:
(a) Estimated total amount of water to be saved if water depth at turn-out is

90 mm (90 x area x 22.66): 1,395,531 m?

(b) Equivalent value of the saved amount of water estimated at NT$0.48/m?3:
NT$669,855
(c) Total increase of maintenance cost (NT$0.85/m x 733,562 m): NT$623,528
(d) Difference: NT$46,327

(2) A Study of the Matou District

The study covered a 46.04-ha irrigated area with 5,604 m farm ditches (of which
1,030 m were lined with concrete). The Chianan IA usually spent only NT$2,600 or
NT$0.57/m on the maintenance of earth ditches of 4,574 m long. For this study, the
maintenance cost was increased to NT$11,000 or NT$2.40/m, about four times the
original amount. Results prove that maintenance costs are absolutely in direct propor-
tion to irrigation performance as follows:

a. The time of water flow at the beginning stage could be shortened from 8 hours

50 minutes to 2 hours 10 minutes.

b. The original irrigation interval of 15 days could be shortened by 6 days or 40%.

5. Conclusion

From the above analysis, it is obvious that the total collection of various fees is not
enough for the IAs'to maintain watercourses and related structures in good shape, even
with some subsidies from the government. Under such an unfavorable financial condi-
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tion, the IAs have managed to overcome difficulties in the performance of their func-
tions so as to keep pace with the promotion of agricultural production.

The present rate of ordinary membership fees is not too heavy for the farmers to
pay. It calls for a study on the desirability of adjustment. It seems that the rate should
not be rigidly stipulated in a set of rules and regulations. It should instead be determined
on the basis of crop characteristics, water uses, production values, cropping indexes,
facility conditions, etc. in individual areas.

An adjustment in the rate of ordinary membership fees may strengthen the financial
capability of IAs, reducing their reliance on government subsidies to some extent. How-
ever, this is a complicated problem of political and social dimensions, that needs to be
solved through a multi-disciplinary approach.
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