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distribution of the existing tubewells is given in Table 1 

1.-05 Gravity irrigation in Indonesia is frequently 
classified by the government into three categories: 
technical categories: technical irrigation, 
semi-technical irrigation and simple irrigation. These 
are described as follows: 

- Technical irrigation systems are those which have 
a water supply separate from the drainage system 
and where the discharge of water can be measured 
and controlled at several points. All the 
structures in these systems are permanent. Water 
control, through gates, is supposed to be possible 
down to the tertiary level. 

- Semi-technical systems have fewer permanent 
structures, only one measuring device (usually at 
the main headworks), and supply and drainage systems 
are not always fully separate. 

- S impl e (sederhana) i r riga tion systems (which may 
also be termed desa or village systems) are 
theoretically not under Government control and are 
operated ahd managed by village leaders. These 
systems have temporary or semi-permanent structures 
and have no water measurement or control devices. 

1.-06 The distribution of these types of irrigation systems 
in the different regions of Indonesia is shown in Table 
2. Java has 62% of the total and also most of the 
technical irrigation systems. with only 7% of Indonesia's 
land area, rice production in Java is estimated to support 
66% of the total requirement of the population. 

1.-07 The institutional framework in which irrigation 
development and operation takes place in Indonesia is 
complex. Planning for the development of government 
irrigation systems is the responsibility of the 
Directorate General of ~.;rater Resources Development (DGNRD) 
of the Department of Public VJorks (PU). Legal 
responsibility for irrigation development and operation to 
the tertiary outlet is officially decentralized to the 
Provincial governments. 

1.-08 The Provincial Public Works Departments are the 
implementing agencies for the provincial governments, but 
receive technical guidance from DGNRD. But much of the 
funding for irrigation activities comes from the Central 
Government, either through the Provincial Governor'i 
office, or directly from Dm'lRD to the Provincial Public 
Works Department. The Provincial Public Works Departments 
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are thus responsible for operating separate budgets from 
the central and provincial governments. 

1.-09 Furthermore, many of the larger projects, particularly 
those receiving external funding, are directed from the 
Central government. Frequently these projects have 
separate executive bodies formed for them, and maintain 
separate project offices in the field. 

1.-10 Below the level of the tertiary, operation and 
maintenance of irrigation projects is the responsibility 
of the village (desa). Villages are also responsible for 
the construction and operation of the communal irrigation 
systems. A variety of types of water users' associations 
may exist to assist in the implementation of these 
responsibilities. 

1.-11 It must be recognized that there are considerable 
differences among different areas within Indonesia with 
respect to the details of irrigation organization. As 
Bottrall has noted, "Irrigation in Indonesia is thus 
characterized by a high degree of diversity 
topographically, culturally and administratively, not only 
as between Java, Bali and the Outer Islands but even 
within particular regions and provinces" (Bottrall 1981, p 
10) • 

1.-12 Repelita IV on Agriculture and Irrigation Repelita IV, 
Indonesia's Fourth Five-Year Development Plan (1984/85
1988/89), continues to give priority to economic 
development with emphasis on agriculture and 
self-sufficiency in food. Agriculture is expected to grow 
at 3% per annum. Moreover, the share of agriculture in 
the GDP is predicted to decline from 29.2% at the end of 
Repelita III to 26.4% by the end of Repelita IV 
(1988/89). The average rate of growth for the exports of 
agricultural products during 1984/85 to 1988/89 is 9.9%. 
Shrimps, palm oil and rubber are the commodities 
considered to have the best export potentials. However, 
in relative terms, the share of agriculture in the total 
value of non-oil and non-liquified natural gas exports is 
estimated to decline from 50.2% to 38.7% during the plan 
period. 

1.-13 Of the total Government Development Budget of 
Rp. 78,609.5 billion 'for the entire Repelita IV period, 
12.74% or Rp. 10,014.3 billion is earmarked as the 
sectoral allocation of agriculture and irrigation. Rice 
production is expected to increase from 23.5 million tons 
in 1983 to 28.6 million tons in 1988/89, an increase-of------' -,.
approximately 4% annually. By 1988/89, the total 
harvested area for rice will reach 9,706 thousand hectares 
with an average yield of 2.94 tons per hectare. An 
additional 350,000 hectares of land will be develepe~ as 
new wet-rice fields during Repelita IV. 
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1.-14 The irrigation development program includes the 
construction of new irrigation systems, as well as the 
rehabilitation, maintenance and improved utilization of 
existing schemes. As irrigation water is made available, 
farmers will be encouraged to open up new paddy fields and 
to intensify the utilization of existing irrigation 
schemes. During Repelita IV, improvements will be made on 
existing irrigation systems covering 360,000 hectares; new 
irrigation systems will be constructed on 600,000 
hectares; and the development of tertiary canals will 
cover 720,000 hectares. Likevlise, the reclamation of 
marsh and swamplands will involve 460,000 hectares, while 
river control projects will cover 500,000 hectares. 

1.-15 Estimates for investment and irrigation area developed 
for Repelita III and IV are given in Table 3. Expenditure 
on rehabilitation accounts for 29% of the total budget, 
followed by expenditure on large scale systems without 
dams of about 27%. However, in terms of areas developed, 
the budget for rehabilitation accounts for 27% of the 
total area. While the expenditure on tertiary development 
is only 5%, the area developed by the end of Repelita IV 
is 26% of the total area for development. The largest 
incremental production is expected to come from 
tidal/swamp development and from the large scale systems. 

2. General Policies Regarding Irrigation Financing 

2.-01 Theoretically and legally, the responsibility for 
irrigation development is decentralized. Government 
Regulation No.18/1953 assigned to the provincial 
government the operation of irrigation systems, despite 
the limited funds available to the provincial governments 
for executing the work. This responsibility on the 
management of the O&M of the main system is reiterated in 
Government Regulation No.23/1982 (Annex 1). 

2 • - 0 2 Duri n g the 19 5 0 I S an d the fir s t par t of the 1960' s, 
little investment was made in irrigation systems. 
Maintenance of the existing systems was frequently very 

." poor, and many of them deteriorated badly. In the late 
1960's, major rehabilitation efforts were undertaken by 
the government, with financial assistance from external 
donors. In more recent years, major investments in new 
irrigation have taken place, again frequently with 
external financial assistance. 

2.-03 The general policy of the government toward the 
financing of the capital cost of rehabilitation and new 
investments has been to rely on general government 
revenues to prov ide the necessary f,unds for the local 
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component of the initial financing, and for the repayment 
of the foreign loans incurred. As with the case for the 
large central government subsidies for fertilizer, 
investment in irrigation has been seen as a general 
development expenditure necessary to support the 
self-sufficiency objectives of Indonesia's development 
plans. There has been little concern with recovering the 
capital cost of irrigation development from the users of 
irrigation. 

2.-04 With respect to O&M, a distinction must be made between 
the main distribution system (primary and secondary 
canals) and the tertiary system (i.e., the portion of the 
system below the outlets to the tertiary canals). 
Physical and financial responsibility for O&M of the 
tertiary system belongs to the villages and their 
farmers. Responsibility for the O&M of the main system 
resides formally with the Provincial governments. 
Inadequate sources of financial resources to the 
Provincial governments have led, however, to increased 
Central government funding of these O&M activities through 
complex financial arrangements which are discussed in 
section 4.1. 

2.-05 Historically, farmers have not been charged directly 
for the cost of the O&M services provided by the 
Provincial and Central governments. Prior to 
independence, a land tax called "landrente" was levied on 
all agricultural lands. As higher rates applied to 
irrigated as opposed to dry or rainfed lands, this tax 
provided a mechanism for some indirect recovery of the O&M 
costs incurred; however, there was no attempt to 
specifically earmark or identify the incremental funds 
generated from this tax as a result of irrigation. 

2.-06 After independence, the land tax was abolished, but 
ultimately a land-based tax, first known as the Pajak 
Hasil Bumi (Tax on Land Production) and subsequently 
renamed Iuran Pembangunan Daerah, or IPEDA (Contributiori 
for Regional Development) was re-established (ADB 1981 
Kim; Gadjah Mada University 1982, pp IV-26 - IV-27). This 
tax, which is still in existence today, provides the 
primary means of cost recovery of the government's O&M 
expenditures. As with the "landrente", however, there is 
no specific identification of the increase in tax revenues 
resulting from irrigation, and no financial linkage 
between the revenues generated from the tax and the funds 
provided for O&M. 
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3. Capital Cost of Irrigation 

3. -01 Lim i ted informat ion on the capital cost of i r r igat ion 
in Indonesia is available in the literature. Cost 
estimates for the Arakundo-Jambu Aye project are presented 
in the Appraisal Report for the project (ADB June 1984, p 
22). Excluding the estimated component for price 
escalation (which refers to price increases subsequent to 
1984) and t he component for a br idge, the total proj ect 
costs are estimated to be $93.9 million. This implies an 
average cost of about $4,850 per ha for the 19,360 ha area 
of the project. At the 1984 exchange rate of Rp 1074 to 
the U. S. dollar, this is equivalent to Rp 5.2 million per 
ha. 

3.-02 Bottrall (1981, p 37) reports on the construction cost 
of one small project (Sedang Kecil) being built in 1980/81 
with a command area of 340 ha. The cost was expected to 
be Rp 350 million, or approximately Rp 1.0 million per 
ha. At 1983 prices, this would amount to approximately Rp 
1.4 million per ha. 

3.-03 The expected construction costs of tvlO ADB inanced 
irrigation projects, namely the Cibaliung and the Lower 
Citanauy Projects were $2,042 and $2644 per ha, 
respect i ve ly (ADB 1981, P 15). At 1983 exchange rates, 
these would amount to approximately Rp 2.0 and Rp 2.6 
million per ha. 

3.-04 As rules of thumb, DGNRD indicates that the capital 
cost for new irrigation projects is roughly Rp 3.0 million 
per ha for large projects (greater than 10,000 hal; Rp 1.5 
million per ha for medium projects (2,000 to 10,000 ha): 
and around Rp 800,000 per ha for small projects. 

3.-05 SOTae data on the investment cost of groundwater pump 
projects is available. The estimated costs for five 
different sizes of wells vary from Rp 0.8 million per ha 
to Rp 2.7 million per ha (Table 4). 

4. Operation and Maintenance Costs 

4.1 Budgetary Procedures for the Provision of O&M Funds 

4.1-01 FloYl of Funds for I r r igation Development. A complex 
financial relationship exists between the central 
government and the provincial government, which gets about 
75% of its provincial.revenue from central governme~~ 
sources. The flow of funds from the central government is 
illustrated in Figure 1. The main budgets are the 
following: 
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Ca) Subsidi Daerah Otonom. This is a routine budget 
for the salaries and allowances of permanent civil 
servants employed by the regional governments 
(provinces and below) but paid by the Ministry of 
Home Affairs. This routine budget represents about 
46% of the total revenue of the regional governments 
and 22% of the national routine budget. 

(b) Bantuan Pembanguman Dati I (Inpres Dati I). 
This multi-purpose Provincial Development Grant 
is for the development projects in the provinces. 
It has both fixed (earmarked) and discretionary 
components. The funds may be made available for the 
upgrading and rehabilitation of irrigation systems, 
roads and bridges, and irrigation O&M. Salaries can 
not be paid out of Inpres Dati I funds. The share 
of each province is weighted by population, size of 
area cultivated and the length of existing roads in 
the province. 

(c) Ban t uan Kabupa t en Oat i I I (Inpres Kabupaten). 
This is allocated on a per capita basis. The actual 
allocation depends on the assessment of BAPPENAS 
( In don e s i a. 's nat ionalp1 ann ingag en c y ) 0 f the 
Kabupaten's ability to implement programs. While 
its use is not earmarked, most of it must be spent 
on infrastructure development and about 10-15% on 
the maintenance of infrastructure. 

4.1-02 In addition to the above-mentioned budgets, the 
sectoral budget CAPBN) of the DGWRD is provided directly 
to the provincial public works departments. The 
provincial DPUs submit project proposals to the provincial 
authorities, who appraise and recommend the proposed 
projects to the central government for its final decision 
after a negotiation process. 

4.1-03 Aside from the allocation of funds from the central 
government, the prov incial and district (Kabupaten) 
governments directly raise revenues. Taxes and charges 
are collected and retained by these regional governments. 
Some revenues levied by the central government may also be 
given wholly or in part to the regional governments. 

4.1-04 Using data for 1980-81,Bottrall (1981) developed budget 
estimates categorized by source of responsibility for 
expenditures (Table 5). The sectoral budget of DGWRD 
(APBN) provided Rp.200.3 billion of the Rp 269.1 total 
government budget. Rp 110.5 billion of the APBN budget 
was for new const.ruction, Rp 69 billion fo'i 
rehabilitation and another Rp 20.8 billion for the 
development of swamp and tidal areas. An additional Rp 
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66.9 billion from foreign aid sources was budgeted for 
the same categories funded by the APBN. About Rp 13.9 
billion for tertiary development and tertiary 
construction/ rehabilitation was also earmarked to come 
from central government. 

4.1-05 At the provincial government level, most of the Rp 38.8 
billion budgeted for the Provincial Public Works 
Departments also come from central government sources. 
Rp 7.4 billion for rehabilitation and improvement work 
and Rp 19.8 billion for O&M are funded from specifically 
earmarked Inpres Dati I funds. In addition, Bottrall 
estimated that about Rp 2.2 billion of the discretionary 
Dati I budget allocated to the provincial governments was 
used for irrigation purposes. Salaries for regular 
irrigation staff of the Provincial Public Works 
Departments, paid from the routine budget, Subsidi Daerah 
Otonom, are estimated at Rp 8.2 billion. 
Direct contributions from provincial revenues are thus 
very small. 

4.1-06 The central and provincial budgets of the r-linistry of 
Agriculture have an APBN (sectoral) allocation of only Rp 
266 million to fund the establishment of water users' 
associations at the tertiary level. The central Java 
provincial government has an allocation of Rp 36 million 
for the Dharma Tirta (water-users' association) program 
and the North Sumatra provincial budget has Rp 418 million 
to assist communal irrigation systems. 

4.1-07 At the Kabupaten and Desa levels, the Inpres Dati II 
(Rp 7.8 billion) and the Inpres Desa (Rp 4.9 billion), 
the biggest sources of funding, are used for small 
construction and repair work. The contribution from 
direct revenues, estimated at Rp 0.8 billion, is largely 
from the IPEDA. Although IPEDA revenues are enhanced by 
irrigation, it is a very small source of direct funding 
for irrigation. 

4.1-08 Excluding foreign aid, the percentage breakdovm for the 
sources of responsibility for irrigation expenditures in 
fiscal year 1980-81 was: 

Central government 80.4% 
Provincial government - 14.6% 
Kabupaten 3.2% 
Desa 1.8% 

This percentage breakdown represents only the relative 
financing that was course.d through the different levels of. 
government and identifies the responsibility for the 
expenditures. Some of the funds for which the regional 
governments have expenditure control are provided from the 
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financing that was coursed through the different levels of 
government and identifies the responsibility for the 
expenditures. Some of the funds for which the regional 
governments have expenditure control are provided from the 
central government, and represent specific budgetary 
decisions made at the central level. For example, the 
allocations for rehabili tation and improvement and O&fl of 
irrigation systems actually come from the central 
government as part of the subsidy for Local Government 
Development Program (LGDP), with the allocations specified 
(fixed programs component of the subsidy). Likewise, the 
routine budget for salaries is also from the central 
government, appropriated to the provincial government 
through the Subsidi Daerah Otonom. Thus, a breakdown by 
actual source of budget decisions for 1980-81 would be as 
follows: 

Central Government 
Rp. billion 

Purposes as indicated in Table 5 216.3 
Rehabilitation/improvement 7.4 
O&rl 19.8 
Routine budget (salaries) 8.2 

251. 7 93.5% 
Provincial 	Government 

Inpres Dati I (discretionary portion) 2.2 
Local taxes 1.2 
Hiscellaneous 0.5 

3.9 1. 5% 
Kabupaten 

Inpres 7.8 
Local taxes 0.8 

8.6 3.2% 
Desa 

Inpres 	desa 4.9 1. 8% 
======= 

Total 261. 9 	 100% 

4.1-09 Even these figures understate the share of funds which 
actually originate with the central government. The 
amounts for the various Inpres programs mostly originate 
from central government funds, as development grants to 
the provincial and local governments fron the Central 
government. Although the budgetary decisions to allocate 
these funds to irrigation are made at the local level, the 
original source is the Central government. 

4.1:-10 Allocations for Main System O&M. Since the beginning 
of the second Five-year Plan, and by virtue of 
Presidential Instruction No.7, 1974, the Central 
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government has provided earmarked funds (through Inpres 
Dati I) to the provincial governments for the O&M of 
irrigation systems. These funds are provided through the 
provincial government budget (APBD). Beginning in 
1984/85, additional funding was provided for certain 
rehabilitated project areas considered to be vital to 
whole irrigation systems. These funds come froD the 
central government sectoral budget (APBN), and flow 
directly to the Provincial Public Works Departments. 
These APBN funds are designed to supplement the Inpres 
Dati I or APBD funds from the central government, and, by 
by-passing the Provincial Governor's office, to provide 
for a faster disbursement of funds to the Provincial 
Public Works Departments. Schematic representations of 
the allocation of the APBD and APBN subsidies are 
presented in Figure 2. 

4.1-11 O&M allocations from the central government for the 
irrigation systems under the Public Works Department from 
1974/75 to 1985/86 are shown in Table 6. All the 
allocations, except those as indicated for 1984/85 and 
1985/86, are from the central government through the 
Inpres Dati I (APBD funds). There have been significant 
increases in the allocations to the provincial governments 
for O&M expenditures. In 1974/75, the first year of the 
Inpres Dati I, the total budget was Rp 5.8 billion 
(equivalent to approximately Rp 18.6 in terms of 1983 
prices). By 1983/84 the allocation had risen to Rp 32.9 
billion. An additional Rp 11 billion was made available 
beginning in 1984/85 through the APBN budget. 

4.1-12 Considering the first three years of the subsidy 
(1974/75 - 1976/77) and the last three years prior to the 
provision of the additional funds through the APBN budget, 
the average annual allocation per ha of eligible area 
increased in terms of constant 1983 prices from about Rp 
4,750 to about Rp 7,260. This represents a 53 percent 
increase. The more recent supplementary allocations to 
special areas with APBN funds coming directly from the 
DGWRD have earmarked about Rp 11,000 per hectare for these 
special areas. These substantial increases in the O&M 
budget when coupled with the very limited amount of 
funding for O&M from direct provincial and kabupaten 
sources have further increased the dependence of the 
provincial governments on the central government for 
irrigation operation and maintenance. 

4.1-13 The original intent of the Presidential Instruction in 
1974 was to decrease gradually the total funding provided 
by the Central government (which was regarded as a subsidy 
to the provincial governments) as the provincial 
governments developed their capabilities for 



Appendix 1. Indonesia 
11 

self-financing. This expectation has not been realized. 
Table 7 presents the total Central government funding 
(i.e., funding for both fixed and discretionary programs) 
for the Local Government Development Programme (LGDP) from 
1974/75 to 1983/84. The total central government funds 
have increased from Rp 43,950,000 in 1974/75 (equivalent 
to about Rp 140,900,000 in 1983 prices) to Rp 253,000,000 
in 1983/84. The funds for O&M have ranged between 10 to 
13 percent of the total central government funding for the 
provincial governments. 

4.1-14 In Java, however, the average proport ion of the total 
funds from the Central government devoted to O&M is much 
higher than the national average. The province of West 
Java had an average of 37.2%, while Central Java and East 
Java both registered an average of 25.8% of their total 
government subsidies going to the O&M budget. The higher 
figures for Java are attributed to the large irrigation 
systems in the region, which are more sophisticated and 
which support higher cropping intensities (Gadjah Hada 
University 1982). 

4.1-15 While the proportion of the Central government funds 
for the LGDP devoted to irrigation O&M has remained within 
the narrow range of 10 to 13 percent, the proportion of 
the funds used for rehabilitation of irrigation systems 
has been decreasing every year. From a high 10.1% in 
1975/76, the LGDP funds for the rehabilitation of 
irrigation systems dropped to only 3.6% of the total LGDP. 
funds in 1983/84. 

4.1-16 Budget requests for main system O&M are prepared by the 
Provincial public Works Departments, using guidelines 
prepared by the Sub-directorate for O&M, in the Irrigation 
I Directorate of DGWRD. These calculations include O&M 
costs for the different types of irrigation systems (i.e., 
technical, semi-technical and simple) and overhead 
expenditures for the provincial and section-level 
offices. A budget proposal is submitted by each 
Provincial Public Works Department to the Directorate of 
Irrigation I for evaluation. An integrated budget 
proposal for O&~'l of water resources (irrigation, 
swamplands and rivers) is then submitted to BAPPENAS 
through the DGWRD. 

4.1-17 At the national level, BAPPENAS, the Hinistry of 
Internal Affairs and the Ministry of Public Works meet and 
decide on the allocation of the Inpres Dati I funds. 
Budgetary ceilings are determined for each province. The 
Provincial Public Works Departments in turn decide on the 
allocations for the various Section offices. 
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4.1-18 As sho\,ln in Table 6, the approved budgets for 0&11 have 
averaged less than 60 per cent of the amounts requested. 
For example, the proposed budget for irrigation O&M for 
1983/84 was Rp 59,524 million, but the amount approved was 
only Rp 32,895 million, or 55% of the total request. 

4.2 Expenditures for O&M 

4.2-01 Gravity Irrigation O&H: Hain Systems. Information on 
actual expenditures for O&M is quite fragmentary. 
Discussion in the previous sections suggests that O&M 
expenditures for the main systems are largely limited to 
the earmarked funds corning from the Central government. 
This suggests that at an aggregate level, current 
expenditures average between Rp 8,000 and 11,000 per ha 
(Table 6). But this is a national average, covering all 
types of systems. Data on the amount of Central 
government funds for irrigation O&M budgeted for 1983/84 
for each province indicate a considerable variability 
among the provinces in the average amounts expended per 
ha. The amounts generally ranged from about Rp 5,900 to 
Rp 16,500 per ha of "potential" irrigated area (Table 8). 
There is a distinct tendency for provinces with little 
irrigated area to have relatively high per ha values. 
This probably reflects the portion of funds that are 
needed for the relatively fixed costs of administrative 
overhead at the regional government levels. 

4.2-02 Data on the average allocation of O&M funds for 
technical and semi-technical systems in Lampung province 
between 1980/81 and 1984/85 are presented in Table 9. 
Although the overall average allocation for O&M is 
approximately Rp 7,000 per ha, the average allocation for 
the 14 technical systems was about Rp 5,350, while for the 
40 semi-technical systems the average figure was Rp 18,270 
per ha. One possible explanation for this unexpected 
result is that the O&M cost per ha for small systems tends 
to be greater than for large systems. In the case of 
Lampung, all 40 of the semi-technical systems were less 
than 1,000 ha in size, and 29 of them were under 500 ha. 
By contrast, only 4 of the 14 technical systems were under 
1,000 ha. 

4.2-03 Taylor (1979) reports that main system 0&0 expenditures 
in the Pekalen Sampean Irrigation Project for 1973/74 
amounted to approximately Rp 830 per ha, which is 
approximately equivalent to Rp 3,600 in 1983 prices. He 
notes that approximately 90 percent of this amount was for 
salar ies of personnel; 5 pe rcen t for equ ipment and 5 
percent for materials. 
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4.2-04 Bottrall (1978) studied one section (Jember) of the 
same project earlier studied by Taylor. He noted that 
expenditure levels had recently risen sharply, reflecting 
the Central government's concern with improving levels of 
O&M. The Section Engineer reported to him that O&M 
expenditures for 1976/77 were $8 (Rp 3,320) per ha, which 
is equivalent to about Rp 8,300 in 1983 prices. 

4.2-05 An IBRD loan-f inanced study conducted by a team from 
Gadjah Mada University (1982) examined the O&M situation 
in the Gung Irrigation section of Pemali-Comal, Central 
Java. Actual O&M expenditures for the main irrigation 
system were estimated to be about Rp 9,000 per ha, of 
which nearly half was for wages and salaries, and about 
35 percent was for direct O&M of channels and hydraulic 
structures. An additional Rp 1,800 was estimated to be 
spent for 0&" costs at the region and provincial levels. 

Although not clearly specified in the report, this 
presumably refers to administrative overhead expenditures. 

4.2-06 Gravity Irrigation 0&": Tertiary Level. Physical and 
financial responsibility for the tertiary level facilities 
(tertiary and quartenary canals and related structures) 
are the responsibility of the farmers, through local 
institutions such as the village (desa) government and 
various types of water users' associations (WUA), such as 
OPPA, P3A, Dharma Tirta, and Subak. These WUA usually 
require that farmers pay a fee per hectare per season 
either in cash or in kind. In addition, farmers may also 
contribute materials for construction and labor as the 
need arises. 

4.2-07 The large number of WUA and the differences among them 
make it difficult to obtain aggregate data that would 
facilitate generalizations regarding the nature and 
magnitude of tertiary O&M expenditures. Data from WUA in 
ten High Performance Sederhana Irrigation Projects are 
presented in Table 10. Both the rates of farmer 
contributions and the allocation of funds vary among the 
HUA under consideration. Farmers pay 12 ~(gs of paddy per 
hectare per season in South Sumatra and as much as 75 kgs 
of paddy per ha per season in North Sumatra, with an 
average of 36 kgs per hectare per season for the 10 NUAs. 
The proportion of the fund collected and allocated for O&~] 
varies from zero to 50 percent. Where no allocation is 
given to O&M, the component alloted to "cash" may be used 
when needed and as decided by the members of the WUA. 

4.2-08 The allocation for O&rl is mostly spent on the purchase 
of materials like cement, gravel and sand in lining 
canals, food for the farmer-members of the association 
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providing unpaid labor for rehabilitation and repair work, 
and other expenditures directly incurred for operation and 
maintenance work. 

4.2-09 The categories for the allocation of funds shovln in 
Table 10 may not be str ictly comparable among the tmA. 
For example, in the first association, 15 percent is 
allocated to the O&M category, while 50 percent of the 
collection is alloted to field workers. But the field 
workers are hired to repair and maintain the canals: 
therefore, for those v7UA with no "field worker ll category, 
the cost of field workers may be included in the O&M 
category. 

4.2-10 In August 1985, the team visited the Blotan OPPA in 
Yogjakarta (in Ngemplak Subdistrict of Selman District) 
and the Blimbing Dharma Tirta in Central Java (in Gatak 

subdistrict of Sukoharjo District). These \vUA gave the 
rates per season and allocation of the funds as follows: 

Organization Rates Charged Allocation of Funds 

OPPA of Blotan 20 kg/ha/wet season 1. OPPA Officers 40% 
Rp 4,000/ha/dry 2. OPPA 

season Administration 20% 
3. O&H 40% 

Dharma Tirta of 
Blimbing Rp 4,OOO/ha/crop l. O&t'1 50% 

2. DT Committee 18% 
3. DT Field workers 40% 

4.2-11 At the government support price of Rp 175/kg paddy, the 
rate charged during the dry season by the OPPA of Blotan 
is higher by about 15% than the wet season rate. 
Discussions with the officers of the OPPA indicated a 
preference on the part of the organization to collect 
membership fees (water charges) in cash rather than in 
kind, due to problems in handling the collection in kind

2and the depressed prices of paddy. 

2The rice surplus in 1985 caused farm gate prices of paddy 
to be as low as Rp IOO/kg. At this price, the cash equivalent 
of the rate charged for the wet season only amounts to Rp 
2,OOU/ha, compared to Rp 3,500/ha at the government support 
price. This demonstrates that denominating irrigation service 
fees in kind to avoid erosion of the real value of the charges 
due to inflation can create serious financial problems in times 
of depressed output prices. 
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4.2-12 The allocation of the funds collected from the 
farmer-members of the OPPA and Dharma Tirta is very 
similar to those for the ,-mAs included in Table 10. 

4.2-13 Even where there are no formal water users 
associations, farmers often organize themselves, at the 
tertiary level, for voluntary labor for the purpose of 
cleaning and maintaining farm level canals and ditches. 
Farmers make contributions in terms of cash, labor or in 
kind to the ulu-ulu, the person responsible for irrigation 
matters in the village. Examples of the magnitude of such 
payments are shown in Table 11. 

4.2-14 In his study, Taylor (1979) found that payments by 
farmers to local village officials for irrigation services 
(including the imputed value of unpaid labor) averaged 
about Rp 3,780 per ha, equivalent to about Rp 16,200 at 
1983 prices. In his subsequent study of one portion of 
the same project, Bottrall (1978, p l~) reported generally 
similar rates of payment. 

4.2-15 In their study of blO project areas, the Gadja Hada 
University team reported that the average cash 
contribution of the farmers for tertiary O[(H \Vas about Rp 
2,500 in the Pemali-Cornal area of Central Java, and about 
Rp 2,500 per ha in the South Sulawesi area (Gadja Dada 
University 1982, p IV-25). In addition, farmers 
contributed an unspecified amount in the form of unpaid 
labor. 

4.2-16 Data on farmer contributions to O&Il for 1983/84 in 
three small irrigation projects - one technical, one 
sederhana and one communal - are presented in Table 12. 
The amounts range from about TIp 5,000 to about Rp 11,000 
per ha per season, with the total annual contributions 
ranging from Rp 11,400 to Rp 21,100 per ha. The largest 
figure is for the communal system, which is entirely 
managed by the local WUA. The relatively high farmer 
contribution to the technical system (Rp 17,100 per ha per 
year) reflects the fact that this system supports three 
crops per year. The lowest level of contribution was for 
the Sederhana project. This was attributed to the 
uncertainty which the farmers in the project face 
regarding the ownership status of this system. 

4.2-17 Data on O&l! expenditures by farmers in irrigation 
systems in Cirebon district of West Java in 1980/81 are 
presented in Table 13. The data distinguish contributions 
made in kind to the village officials, labor contributions 
for O&M, and cash contributions for maintenance and 
repair. Information 'vas collected for each of the three 
cropping seasons during the year. For areas where paddy 
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dominated the cropping pattern throughout the year, the 
contributions amounted to Rp 33,150 per ha. In areas 
predominately planted to crops other than paddy during the 
dry season, the payments averaged Rp 21,450 per ha. 

4.2-18 From the information presented in this section, it is 
clear both that the farmers' contributions for O&M at the 
tertiary level can be quite substantial -- in some cases 
substantially exceeding the per ha expenditures of the 
government for main system O&M -- and that the amount of 
the contributions can be highly variable. 

4.2-19 Pump Irrigation O&N. Groundwater irrigation is 
relatively new, with the existing systems being in 
operation for not more than 10 years. The Groundwater 
Development Project of Irrigation II, wi~hin the DGNRD, is 
the agency responsible for groundwater development. The 
main problem encountered in the existing systems has been 
the lack of capability within the farmers' association to 
fully take over the operation and maintenance of the 
system, once the system is handed over to them by the 
government. The need for cash in paying for fuel, the 
distance between the pump and the source of fuel 
(station), and the lack of other conplementary support 
programs on marketing and provision of production inputs, 
have been pointed out by the Project office as other 
constraints. 3 

4.2-20 The cost of ope ra t ion, including regular maintenance 
but excluding major repairs, has been estimated by the 
Groundwater Development Project office to average Rp 
1,317.50 per hour of pumping. This figure is based on the 
follm'ling: 

Item 	 VoluTlle Costal Cost per hour 

1-	 Fuel 0.5 lit/hr Rp 220/lit Rp 1,100.00 
2. 	Oil 0.035 lit/hr Rp 700/lit Rp 24.50 
3. 	Grease Rp lO/hr Rp 10.00 
4. 	Operator Rp 33/hr Rp 33.00 
5. 	Administration, Rp 100/hr Rp 100.00 

WUA 
6. 	Haintenance Rp 50/hr R12 50.00 

Total Rp 1,317.50 

a/ 	As of September 1984. 

3 I Dis c u s s ion \vi t h r·1 r. 11 a r z u k i Sal e h , G r 0 u n d 1;1 ate r 
Development Proj ect I I r r igation I I, DGt'1RD. 

http:1,317.50
http:1,100.00
http:1,317.50


Appendix 1. 	 Indonesia 
17 

4.2-21 Using the above cost per hour, the pumping cost per 
hectare for different crops were estimated. For wet 
season paddy, where pump irrigation is used only to 
supplement rainfall during periods critical need, the cost 
of pumping is calculated to be TIp 9,762 per hectare. 
However, for paddy grown during the dry season, the cost 
is estimated to be Rp 81,860 per hectare. Corn or peanuts 
planted after the first wet season crop have estimated 
pumping costs of Rp 30,214 per ha, while a third crop of 
corn would entail pumping costs of TIp 42,225 per ha. 
These various pumping costs are indicative figures since 
the actual hours of operation depends on the type of soil, 
amount of water received from rainfall, etc., in addition 
to the kind of crop grown. DGWRD has also estimated the 
O&H costs to vary from Rp 50,000 to 84,000 per ha per 
year, according to the size of pumps, with the highest 
cost being associated with the smallest pumps (Table 4). 

4.2-22 An OPP1\ (Hater Users' Association) in Bantul, Pajangan 
in the Province of Yogjakarta charges a fee for 
groundwater irrigation of Rp 150,000 per hectare per crop, 
payable in 3 installments - during land preparation, after 
planting and before harvest. Prior to 1984, when the OPPA 
received a subsidy for O&M from the government, the fee 
was only Rp 50,000 per hectare per crop. Of the 60 
hectares covered by the association, only 10 hectares of 
paddy field were being irrigated during the dry season 
crop of 1985 because of the high cost of pumping and the 
depressed prices of paddy. The association has earmarked 
the Rp 1,500,000 collected from the 10 hectares for 
expenditure as follows: 

1-	 Fuel Rp 600,000 (40.0%) 
2. 	 Spare parts Rp 200,000 (l3.3%) 
3. 	 Canal maintenance Rp 200,000 (l3.3%) 
4. 	 Honorarium for officers 

and vlage operator Rp 200,000 (l3.3%) 
5. 	 OPPA administration, r.leetings, 

training 	programs RQ 300r:000 (20.0%) 
Total TIp 1,500,000 

It \voul d appear that the actual cost of pumping (mainly 
fuel and spare parts) is comparable to the Rp 81,860 per 
hectare for a dry season paddy crop estimated by the 
Groundwater Development Project of DGWRD. 

4.3 Desired 	Expenditures -for O&M 

4.3-01 The Sub-directorate of Operation and Maintenance under 
the Irrigation I Directorate of DGWRD has calculated 
detailed estimates of the expenditures needed for proper 
O&rl for the different types of gravity irrigation 
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systems. The estimated total costs, calculated at 1983 
prices, are as follows: 

Technical irrigation systems Rp l3,600/ha. 
Semi-technical irrigation systems Rp 9,718/ha. 
Simple irrigation systems Rp 5,388/ha. 

4.3-02 The cost components in arriving at these oun costs per 
h e c tar ear e s h 0 \,1 n i n Tab 1 e 1 4: • I n e a c h cas e , the 
computations are based on the requirenents of a 30,000 
hectare system. The DGHRD has provided these guideline 
cost figures to the provincial governments for their use 
in the preparation of their budget requests for main 
system OEell. 

4.3-03 From Table 14, the percentage distribution of the 
proposed O&rI costs can be calculated as fo1101;1s: 

Technical Serli - SimFle 
technical 

Salaries/wages 28.2% 24.9 24·.7 
naintenance of facilities 3.2 2.9 3.9 
Haintenance of irrigation 
canals/structures 61. 4 63.4 59.2 
Upgrading of services 1.8 2.6 4.6 

(tertiary) 
Other costs 5.4 6.2 7.6 

4.3-04 Conpared with the distribution of O&N expenditures 
reported in above from the studies by Taylor (1979) and 
Gadja Hada University (1982), tbese guidelines sbo\:1 a 
substantial reduction in the proportion of funds used for 
GaIar ies atH.l '·lages, anel a larger proportion earmarked for 
the actual maintenance of irrigation canals and 
structures. 

4.3-05 In adcHtion to these olir: costs per ba, our: costEl for 
special structures, e::clusive of emergency repairs due to 
natural dif;asters, are estimated by the Sub-directorate of 
OEdI as folloHs: 

- Reservoir (Hadul': ) Rp 200,000 per million m3 per 
year 

- Puup Rp 105,000 per pump per year 

- Flood control dike 
(Tanggul J3anjir) TIp 600,000 per km. per year 

2- Small weir (Bendung GercJ: ) Rp 100,000 per m per year 



Appendix 1. Indonesia 
19 

4.3-06 The Gadja ft1ada University (1982) study of O&H in the 
Gung Section of the Pemali-Comal project concluded that 
the existing allocation for O&M was not sufficient for the 
efficient operation of the systems. The team estimated 
that an "adequate" average allowance for the total O&M 
cost of the main system and tertiary level would be Rp 
21,100 per hectare per year. As this estimate was made 
for the 1980/81 year, this value would be equivalent to 
about Rp 29,000 in 1983 prices. About Rp 13,000 of this 
amount (Rp 18,000 in 1983 prices) would be to provide for 
the main system O&M costs and the remaining Rp 8,000 (Rp 
11,000 in 1983 prices) would be for the O&M costs at the 
provincial and tertiary irrigation levels. The proposed 
amount for the main systems is somewhat greater than the 
DGWRD calculations for technical irrigation systems. A 
comparison of the actual and proposed O&M costs for the 
Gung Irrigation Section is shown in Table 15. 

4.3-07 As shown in Table 15, the increase in O&M expenditures 
proposed in the Gadja Mada University report would also 
change the relative allocation to various categories of 
expenditures. Data on the actual expenditures on O&M for 
the main irrigation system studied by Gadja Mada 
University indicate that nearly 50 percent of the total 
expenditures was for salaries and wages. Expenditure on 
O&M of channels, hydraulic structures and inspection 
accounted for about 35 percent. The proposed O&M cost for 
the main system has a relatively lower proportion (40%) 
allocated for wages and salaries, \'lhile a larger 
percentage (48.6%) would be allocated for O&M of channels, 
hydraulic structures and inspection, including routine and 
periodic O&M costs. 

4.3-08 At the tertiary level, the Gadja Mada study estimated 
the farmers' contribution in cash and in kind to be Rp 
2,490 per hectare per year, or 18.6% of the total O&M 
costs on the main and tertiary canals. This amount does 
not, however, include the imputed value of the farmers' 
contribution in terms of labor. In the proposed O&M level 
of expenditures, farmers are expected to contribute a 
total of Rp 5,950 per hectare per year, consisting of Rp 
2,490 in cash and in kind, plus unpaid labor with an 
imputed value of Rp 3,460. The farmers' contribution at 
the tertiary level thus represents nearly 30 percent of 
the combined O&M costs for the main system and tertiary 
canals. 

4.3-09 The proposed level of 0&r1 expenditures would thus 
increase not only the total amount spent per ha, but also 
the relative amount that would actually be used for the 
O&H of irrigation facilities compared with that earmarked 



Appendix 1. Indonesia 
20 

for wages and salaries. In effect, the relative amount 
for overhead costs would be lower. 

4.3-10 A word of caution is perhaps in order when considering 
these figures proposed for "adequate" O&M funding. These 
should be taken as indicative figures, since the amounts 
needed will vary with the type and status of the 
irrigation systems. O&M costs will differ for technical, 
semi-technical and simple systems. O&M needs will also 
depend on the existing state of rehabilitation or level of 
upgrading of the system. Furthermore, expenses for 
"operation", "maintenance" and "overhead" are not well 
defined. These categories of expenditure are most likely 
to vary from one budget to another. 

4.4 Control Over Expenditure Decisions 

4.4-01 . For main system O&M, aggregate expenditures are limited 
by the budget process. Negotiations between the Central 
government and the Provincial governments are important in 
this process, but the Central government clearly has a 
major role in determining the aggregate level of O&M funds 
available to the Provincial governments. Within the 
budget limits established, the Provincial governments, 
through the Provincial Public Works Departments, exercise 
considerable control over expenditure decisions. Farmers 
are not involved in these decisions. 

4.3-02 For O&M at the tertiary level, farmers' organizations 
and the local village government officials are responsible 
for the control of expenditures. As noted in section 4.2, 
one consequence of this is the existence of considerable 
variability among projects in the levels and types of 
expenditures for tertiary O&M. 

5. Farmers' Ability to Pay for Irrigation Services 

5.1 Output Price Policies 

5.1-01 The Government of Indonesia has followed a pricing 
policy for rice which has generally kept domestic prices 
lower than they would have been had unrestricted imports 
of rice been permitted. The food price policies of the 
government have resulted in large food subsidies to 
consumers, amounting to Rp 170 billion in 1980/81, and Rp 
310 billion in 1982 (World Bank 1982 draft Thompson 
paper, p 31). 

5.1-02 The National Logistics Agency (BULOG) purchases stocks 
of rice in" an effort to maintain minimum floor prices for 
rice at the farm level. The floor prices in nominal and 



Appendix 1. Indonesia 
21 

in constant 1983 prices for 1976 to 1984 are shown in 
Table 16. In real terms, the floor price has remained 
relatively constant over most of this period. Farmers 
frequently receive less than this price. It is reported 
that because of the difficulties associated with the rice 
surplus that Indonesia is currently experiencing, farmers 
are often receiving a price of only about Rp 100 per kg 
for paddy. 

5.1-03 For 1981, a nominal protection coefficient of 0.63 for 
rice was estimated (World Bank August 1982, p 32). This 
implies that the price farmers received for rice was only 
63 percent of what they would have received under a policy 
of no restrictions on rice imports. Reductions in the 
world rice price since 1981 have reduced the extent to 
which the government floor price for paddy is below the 
price that would correspond to free imports, so that the 
degree of nominal protection is nearer to 1.0. In 1982, 
it is likely that domestic prices were above the level 
that would have prevailed with unrestricted imports. Thus 
the effect of government price policy on the ability of 
the farmer to pay for irrigation services has been 
variable. 

5.2 Price Policies on Inputs other than Water 

5.2-01 The most significant input price policy which affects 
the ability of Indonesian farmers to pay for irrigation is 
that for fertilizer. Fertilizer prices have been held at 
low levels as a production incentive to the farmers. This 
has resulted in a significant subsidy to the farmers, 
which enhances their ability to pay for irrigation 
services, and may offset the negative effects of the rice 
policy on their ability to pay. 

5.2-02 The total amount of the fertilizer subsidy in 1980/81 
was Rp 138 billion. The amount budgeted for 1981/82 was 
Rp 314 (World Bank 1982 draft Thompson, p 31). Timmer 
(n.d.) notes that the fertilizer prices have been dropping 
fairly sharply in real terms since 1976. His analysis 
suggests that although the fertilizer price policy 
represents a direct subsidy to the farmer, the effects of 
the subsidy have been economically beneficial to 
Indonesia. He argues that given the size of Indonesia's 
imports of rice over the past 15 years, and the nature of 
the international rice market, the subsidy has had the 
effect of lowering world rice prices, with resulting 
beneficial effects for Indonesia as a rice importer. To 
the extent that the fertilizer policy subsidy has resulted 
in lower rice prices than would otherwise prevail in 
Indonesia, the net positive effect of the subsidy on farm 
incomes is reduced. 
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5.3 	 Tax Policies 

5.3-01 The most important government tax policy affecting the 
farmers' ability to pay is the land-based IPEDA tax. 
Since the amounts collected from this tax are related to 
irrigation, it is discussed in section 6.2 dealing with 
indirect methods of financing irrigation services. 

5.4 	 Irrigation Benefits and the Farmers' Ability to Pay for 
Irrigation Services 

5.4-01 Under conditions typical for Indonesia, irrigation can 
be expected both to increase yields of rainfed crops 
(mostly rice) and to increase cropping intensities. 
Measuring the incremental benefits due to irrigation is 
difficult, however, and only limited information is 
available. 

5.4-02 In one study designed to examine the effects of the 
rehabilitation of the Pekalen Sampean Project, Taylor 
(1979) was unable to demonstrate any positive effect of 
rehabilitation on production. He also studied the overall 
effect of irrigation on production and farm incomes. He 
concluded that although irrigation increased yields, net 
income from an irrigated crop was approximately the same 
as from an non-irrigated crop, due to increased use of 
inputs. But the major positive impact of irrigation on 
farm incomes was through its effect on cropping 
intensities, which were clearly higher in the irrigated 
areas than in rainfed ares. 

5.4-03 The Gadja Mada University (1982) study calculated the 
incremental benefit directly attributable to irrigation in 
an attempt to assess the farmer-beneficiaries' capacity to 
pay. This was estimated by comparing the net annual 
income in the irrigated area with that of a corresponding 
rainfed area. Pemali-Comal in Central Java represented in 
the study the type of irrigation projects characterized by 
diversified cropping and high cropping intensity. 
Bantimurung and Lanrae in South Sulawesi are typical of 
projects in the Outer Islands with rice-oriented cropping 
patterns and lower cropping intensities. 

5.4-04 The net incremental benefits by farm size and type of 
irrigation system are shown in Table 17. The results show 
that the incremental income from irrigation is higher for 
the technical irrigation systems than for the 
semi-technical or simple systems. In the technical 
systems, owner-operators receive greater benefits than did 
share croppers. In the semi-technical systems, the 
differences in income between the two groups were not 
consistent among the different farm sizes. 
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5.4-05 A World Bank (1984) report contends that while the 
Gadja Mada University data was gathered in 1981/82 and its 
accuracy may be subject to question, its implications and 
order of magnitudes are still valid. The incremental 
benefit figures, hO'Vlever, only show whether there is 
sufficient increment in net income resulting from 
irrigation to pay for the cost of supplying the water 
used. 

5.4-06 On the basis of the UGM study's recommendation that Rp 
21,100 per hectare per year is the "adequate" level for 
O&M expenditures and taking Rp 7,000 per hectare as the 
average IPEDA paid by farmers in irrigated farms, the 
farmers would have to pay an average of about Rp 28,000 
per hectare per year just for water charges (O&M) and 
IPEDA. This amount is equivalent to approximately 16% of 
the average incremental benefit due to irrigation. The 
payment to IPEDA (Rp 7,000/ha) plus the in cash and in 
kind payment of farmers at the tertiary level (Rp 
2,490/ha) only come up to 5.4% of the average incremental 
benefit. It appears that even without a government 
subsidy for O&M expenditures, the incremental gain from 
irrigation is much more than the payments for irrigation 
service fee and the IPEDA. 

5.4-07 The UGl1 study also estimated the "economic surplus" 
the difference between the net annual income and the 
family's basic needs (taken as 300 kg of rice equivalent 
per capita per year). The average size of farm below 
which there is no economic surplus is shown in Table 18 
for the technical, semi-technical and simple irrigation 
systems in the two project areas. 

5.4-08 Given the farm size distribution in the areas studied, 
a total of 62% of the owners had a zero economic surplus. 
This implies that if the criterion of zero economic 
surplus is used as a cut-off point below which farmers 
would not be required to pay for irrigation services, only 
38 percent of those served by the system would be 
contributing to O&M costs. While the Gadja Mada 
University study does not assume that 38 percent of all 
irrigated rice farmers are able to pay for irrigation, it 
suggests the feasibility of a progressive system of 
irrigation service fees. As the data shows, larger 
farmlands with technical irrigation systems are in a 
better position to pay for water charges. 

5.4-09 Farm production survey data from the Hinistry of 
Agriculture, which compare production, cost of production 
and net income per hectare for lowland and upland paddy, 
are presented in Table 19. Net income per hectare derived 
from lowland paddy is 2.2 times that from upland paddy. 
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While the total cost of production per hectare of lowland 
paddy is almost twice (1.9 times) that of upland paddy, 
the yield of lowland paddy is 2.1 times as much. The 
total value of the production from lowland paddy is twice 
that obtained from the upland paddy. However, had the 
same price of Rp 130.85 per kg. of paddy been applied to 
both lowland and upland paddy, the total value of the 
production of the upland paddy would have' been Rp 348,846 
only instead of Rp 369,107 as indicated in the Table. 
Consequently, this would have resulted in a net income of 
Rp 102,705 per hectare for upland paddy production. In 
such a case, the net income from the production of lowland 
paddy would be 2.65 times that from upland paddy. 

5.4-10 The components of the cost of production for both types 
of paddy are also shown in Table 18. The value of the 
production inputs per hectare applied to lowland paddy is 
1.3 times that for upland paddy, with substantially much 
greater applications of commercial fertilizers, pesticides 
and herbicides on lowland paddy fields. On the other 
hand, farmers in the upland use more compost and organic 
fertilizers than their counterparts in the lowland. The 
higher amount of interest paid for credit by lowland paddy 
farmers may be attributed to the higher production inputs 
they utilize. The fact that the rent to land is three 
times as high for the lowland paddy is an indication of 
substantial increases in the net returns resulting from 
irrigation. The category that includes taxes, 
depreciation and contribution to the t-lUA (P3A) is very 
much higher in lowland paddy fields. This reflects the 
both the increased payment that farmers make directly for 
irrigation services (their contributions to the P3A), and 
the extent to which their general tax burden to the 
government (largely through the IPEDA) is increased as a 
result of irrigation. 

5.4-11 The changes in labor utilization associated with 
lowland production are significant when one considers the 
population and unemployment situation in Indonesia. 
Although there is some decrease in the amount of family 
labor used, total labor use is increased, and, more 
significantly, hired labor use more than doubles. 

5.4-12 In general, if one associates irrigation with 10\vland 
paddy production, it can be said that the higher 
productivity in lowland paddy fields encourages the use of 
fertilizers and other inputs, requires more labor, and 
produces more income. The increased income can be 
expected to be capitalized in higher land values, which 
are reflected in the higher rent to land. 
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5.4-13 Provincial data on yield, cost of production and income 
from the cultivation of lowland and upland paddy are 
presented in Tables 20 and 21. As indicated by the 
national averages, on a per ha basis, upland paddy fields 
registered lower cost of production, yield and income than 
in the case of lowland paddy. But the fact that 
production costs per kg of paddy are similar suggests that 
while irrigation may not lower production costs per unit 
of output, it has the effect of extending the farmers' 
land resource base, making it possible and productive for 
him to continue to add non-land inputs into the production 
process. This is consistent with Taylor's (1979) finding 
cited in the previous section that the main effect of 
irrigation on income was to permit an intensified use of 
the land resource. Given the extremely small size of farm 
holdings in Java, this is an important mechanism for 
increasing farm incomes. 

5.4-14 While both kinds of paddy show large variations from 
province to province in both production and yields, the 
variability is more pronounced in the case of upland 
paddy. Furthermore, there is less correspondence between 
the cost of production and yield in the case of upland 
paddy. The erratic relationship between production inputs 

and output is most probably due to water being a more 
limiting factor in upland paddy fields. As a result, 
fields with high costs of production are not necessarily 
those with high yields. For example, in Kalimantan 
Selatan, the cost of production of upland paddy is Rp 
269,BOO/ha and the average yield is 1.6 metric tons/ha, 
while in the same region, Kalimantan Barat has an average 
cost of only Rp 174,240/ha, but a yield of 1.65 metric 
tons/ha. 

5.4-15 In effect, the two tables show the complementarity 
between water and the other production inputs in the 
production of paddy. In the case of upland paddy, the 
unreliable supply of water which is needed to complement 
the other inputs, may have prevented the realization of 
the yield-targets much more than any other factor of 
production. 

6. Methods of Financing Irrigation Services 

6.1 Direct Methods of Financing 

6.1-01 Historically, government policy has been (1) that the 
government is to provide for the O&M of the main 
irrigation systems, with no direct charges for these 
services levied by either the Central or the regional 
governments on the users of irrigation water , and (2) 
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that the farmers and local communities undertake 
responsibility for O&M at the tertiary level. This policy 
can be traced in part to the Dutch policy of relying on a 
land tax (the landrente) as a cost recovery measure for 
irrigation (by means of the higher taxes levied on 
irrigated lands). Given this history, the existence today 
of a similar land-based tax (IPEDA), may present a 
constraint to any change in policy in the direction of the 
introduction of direct government charges for irrigation 
services. 

6.1-02 There currently exist, however, regulations which make 
it legally possible to levy direct charges on the users of 
irrigation services. Presidential Instruction No.1 of 
1969 authorizes the Provincial Governments to impose a 
levy on the beneficiaries of an irrigation system for the 
operation and maintenance (O&M) of the system. 
Furthermore, while Act No.ll of 1974 states that water is 
a gift from God, one of the Articles stipulates that those 
who derive direct benefits from an irrigation project 
should be called upon to contribute towards the management 
service cost. 

6.1-03 At the tertiary level, farmers make a variety of types 
of contributions to provide resources for the O&M of the 
tertiary system. It appears that in general, the 
collection of the required fees, either in the form of 
cash payments, payment in paddy, or labor contributions, 
through ~'ruA and village government is not a problem. The 
social pressure on farmer-members to pay is strong, 
especially in the traditional WUAs in Java and the Subaks 
of Bali. 

6.1-04 An OPPA of Blotan in Sleman, Yogjakarta reported a 100 
percent collection from its 274 farmer-members covering 
66.5 hectares. When the team asked the officials of the 
association how they managed to collect all the dues, 
their answer was simple: No water is given to any farmer 
",ho does not pay his dues. Another OPPA in Bantul, 
Jogjakarta also claims to strictly follow a policy of "no 
water for non-payment of dues". However, since the fee is 
paid in three installments, we inquired about the 
possibility of the farmer defaulting in his payment after 
the first or second installment. In such cases, the 
members of the association will harvest from the 
non-paying farmer's field the equivalent amount that is 
due the association. 

6.1-05 It is apparent that the associations are successful in 
collecting the membership fees from the farmers because 
these are able to implement the regulations and impose the 
sanctions agreed upon by the farmer-members. In the 
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constitution of the Dharma Tirta of Blimbing, District of 
Sakoharjo in Central Java, it is written that "1) a member 
is prohibited to damage, steal and disturb the course of 
water and 2) a member is prohibited to damage the legumes 
planted along the banks of ditches/canals, ridges and 
dikes, as well as to damage irrigation structures." In 
the first offence, one gets a warning. In the case of a 
second offense, the farmer is fined 10 times the value of 
the damage or loss or, in the case of stealing water, the 
farmer will receive his water 10 days after his scheduled 
turn. A third offense will bring the matter to the 
committee and the members in plenary session for final 
decision. 

6.1-06 Since the establishment of Blimbing's Dharma Tirta in 
1972, only one member of the association was disciplined 
for stealing water. The above-mentioned sanctions were 
not yet enforced at that time and the members decided to 
require the offender to clean the entire stretch of the 
canal which, otherwise, was assigned to the farmers served 
in the area. The cleaning was under the direct 
supervision of the officers of the association. 

6.1-07 Other measures to impose discipline include lining 
(using bricks and concrete) the side of the canal adjacent 
the farmer1s field, primarily to reduce and control the 
access points where water can be drawn and only 
secondarily to reduce water loss. Furthermore, during the 
dry season when water is scarce, only the assigned gate 
keeper has the right to open or close intakes to the rice 
fields. All intakes are also considered the property of 
the Dharma Tirta. 

6.2 Indirect Methods of Financing Irrigation services 

6.2-01 The most significant indirect method of financing 
irrigation services in Indonesia is the land-based tax, 
IPEDA (Iuran pembangunam Daerah or Regional Development 
Fee). 

6.2-02 Background. The taxation of land and property has a 
long tradition in the history of Indonesia, being in 
existence long before the period of the Dutch 
Administration. From a tithe in-kind given by the 
peasants of Java and Bali to the landed aristocracy 
(priyai), the tribute became a land tax (landrente) paid 
for the use of the land to the colonial Dutch Government. 
Tariffs for the landrente varied between 8 and 20 percent 
of the value of average net yields of land, depending on 
transport and marketing facilities in a village (ADB 
1981) • 
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6.2-03 The first individual property tax (verponding) was 
introduced in 1928. Prior to this time, the customary law 
in Indonesia (the Adat), considered the right to land as a 
combination of several rights controlled by the community. 

6.2-04 Ordinance No.ll, 1959 established the tax on land 
production (Pajak Hasil Bumi). The tax was levied at a 
rate of 5 percent of the value of the net yield of the 
land. The revenue from the tax was for the financing of 
rural development projects. Law No.ll authorized the 
Minister of Finance to approve a higher rate (not 
exceeding 10 percent) at the request of a local 
government. However, this authority has never been 
exercised. 

6.2-05 In 1965, administrative changes were made, and the 
Pajak Hasil Bumi was renamed as the luran Pembangunan 
Daerah or IPEDA. The name stresses the nature of the tax 
as a contribution (luran) to regional development 
(Pembangunam Daerah). Since 1965, the IPEDA has been 
levied on all lands: rural, urban, estates, mining and 
forestry. Subsequent discussions on IPEDA will focus on 
the land tax in the rural sector. 

6.2-06 Assessment and Collection. The assessment of the rate 
of tax to be paid by taxpayers is formally a 
responsibility of the Regional Inspectorates (Kantor 
Wilayah IPEDA) of the IPEDA Directorate. The current 
assessments are based on Surat Kaputusan Direktur Jendual 
Pajak No. KEP-850/PJ.66/ 1979, Ylhich refers to the 
classification of irrigated and rainfed lands for rural 
IPEDA rates. In general, the IPEDA assessment is based on 
the productivity of the land (which is affected by the 
presence and quality of the irrigation system, soil 
condition, slope of the land, and location) and by the 
size of the land holding. 

6.2-07 Tables 22 and 23 present the rates of IPED~ assessment 
for rural paddy and non-paddy lands by productivity class 
and size of land holding. Irrigated paddy land has 15 
productivity classes, while non-paddy land has 17 
classes. The classes are also categorized by farm size, 
from less than 1/2 ha to greater than 5 ha. For the 
productivity classes, the greater the number of the class, 
the less productive is the land and therefore, the lower 
is the IPEDA rate. Within any productivity class, a 
higher IPEDA rate is applied as the size of the land 
holding increases. 

6.2-08 Although assessment and collection of IPEDA is formally 
the responsibility of the IPEDA Directorate, for the rural 
sector the IPEDA tax is frequently collected by the 
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village (desa) officials, who then remit the funds to the 
di st r ict (Kabupaten) through the sub-distr ict government 
(Kecamatan). The individual assessments are based on the 
certificates of ownership, which are kept at the village 
level. The v,illage is allowed to keep 10 percent of the 
funds as an incentive for collection. In most cases, 10 
percent of the remainder goes to the Provincial 
government~ 10 percent of the balance goes to purchase 
shares in the Regional Development Bank (on behalf of the 
Kabupaten), and the remainder (72 percent of the total 
collected) goes to the Kabupaten. 

6.2-09 The revenues collected from IPEDA on all types of land 
from 1979/80 to 1984/85 are presented in Table 24. The 
growth rate for the total IPEDA collections averaged 17.8% 
during the period, while the revenues derived from rural 
land grew at an average of 9.8 percent per year. The 
relative share of the contribution of the rural sector in 
the total IPEDA revenue has thus declined from 42% in 
1979/80 to 30% in 1984/85. 

6.2-10 Collections from the rural sector still comprise the 
single largest source of "contributions to rural 
development," although the collections from urban land, 
which have been growing much more rapidly, are now nearly 
as large. 

6.2-11 Relationship between IPEDA Revenues and Irrigation. 
Details on the revenues derived from irrigated paddy 
fields are not readily available. It is therefore not 
clear to what extent IPEDA revenues have been increased as 
a result of irrigation. If the productivity classes into 
which land is assessed do not accurately reflect actual 
productivity differences, and if changes in productivity 
of land, such as are brought about by irrigation 
development, are not reflected reasonably promptly in 
changes in the category into which the land is placed for 
IPEDA assessment, then the link between irrigation 
development and IPEDA revenues may be weak. 

6.2-12 Pasandaran (1985) cites a study by Sinulingga (1985) in 
the Cimanuk river basin in West Java. This study found 
that there were relatively few significant differences in 
the actual productivity of land among samples taken from 
classes VII to XIV (the lower productivity classes). No 
data are available on the classes of land into which most 
of the irrigated land would fall. This suggests that 
reassessment of land may be needed before the collection 
of IPEDA will be closely linked to irrigation. 

6.2-13 In his study in "'e ;~kalen Sampean project, Taylor 
(1979) collected int'rm tion on the amounts of IPEDA 
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payments of farmers of both irrigated and non-irrigated 
land in 1973-74. The average payment for irrigated land 
was about Rp 5300 per ha per year (equivalent to about Rp 
22,700 in 1983 prices), while the average payment for dry 
land was only about Rp 800 per ha (about Rp 3,400 in 1983 
prices). This suggests that the IPEDA may result in a 
substantial amount of indirect recovery of irrigation 
costs. 

6.2-14 Utilization of IPEDA Revenues L The IPEDA fund, as 
stipulated in Law No.ll of 1959, is required to be used by 
the Kabupaten for financing its rural development 
projects. A subsequent regulation in 1969 (Instruction 
No.3 of the Minister of Home Affairs) identified the 
development proj ects to be composed of (1) irr igation 
inf r ast ructure, (2) transport inf rastructure, 1 ike roads 
and bridges, (3) flood control structures and (4) 
agricultural support services, such as seed stations and 
other agricultural inputs. 

6.2-15 An additional requirement imposed by the Ministry of 
Home Affairs (Instruction No. Ekbang 7/27/72 of 1972) is 
that 20% of IPEDA fund should be allocated for the 
maintenance of infrastructure created through the Inpres 
programs. However, a World Bank (1984) report claims that 
inquiries in the field revealed that this allocation was 
not always made. 

6.2-16 Except for the broad categories on the composition of 
the development projects, the Bupati (head of the 
Kabupaten) has considerable discretion over the allocation 
of the 72% of the IPEDA revenues he receives. The Gadja 
Mada University (1982) study found that only a very small 
percentage of the IPEDA revenues is spent on agricultural 
development, with only perhaps one percent spent for 
irrigation development (Tables 25, 26 and 27). 

6.2-17 The World Bank (1984) points out that the IPEDA revenue 
is regarded solely as a development fund and not as a 
routine O&M fund, particularly in Java. The same report 
implies that in the allocation of funds, the Bupati is 
interested in making "visible" expenditures for political 
reasons and does not wish to allocate funds to a sector 
which is already supported by a central and/or provincial 
government subsidy. Since most of the other revenue 
sources directed to the Kabupaten level are fixed or 
earmarked for specific purposes, the IPEDA revenues may be 
the only significant fund over which the Bupati may 
exercise his discretion. 

6.2-18 Non-compliance with the objectives for the use of funds 
has been reported by Booth (1974), who wrote "Expenditure 
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on development projects defined as economic infrastructure 
seems a residual category to be considered after 
expenditures on wages, salaries, vehicles and office 
equipment have been allocated". She also mentioned the 
use of the development budget on "bureaucratic 
infrastructure" and "a considerable portion of the funds 
not being used for economically justifiable development 
projects". Likewise, the Kabupaten budget for 1978/79, 
estimated on the basis of samples covering 69% of the 
population, indicates that total development expenditure 
on rural economic development projects was equivalent to 
76% of IPEDA revenue, suggesting that the remaining 24% 
was spent for purposes other than rural development (World 
Bank, 1984) 

6.2-19 Proposals for Modifications in IPEDA. The structure of 
IPEDA as a tax designed to reflect the productivity of 
land has led to suggestions for modifications to make the 
tax more satisfactorily recover irrigation costs. In 
recent loan agreements between the Government of Indonesia 
and the World Bank, attention has been given to three 
common items: assurance of provision of adequate funding 
for O&M~ increased IPEDA revenue from beneficiaries of 
irrigated lands: and allotment of a portion of the IPEDA 
for O&M costs of irrigation projects. 

6.2-20 The simplest approach to modifying IPEDA is to update 
the land classification and assessment system so that 
assessments more accurately reflect actual productivity 
conditions. The loan agreement between the Government of 
Indonesia and the World Bank for the Kedung Ombo Project 
provides for technical assistance for "updating 
classification of land for tax purposes to improve cost 
recovery". Similarly, the loan agreement for the West 
Tarum Canal Improvement Project provides for "land mapping 
for reclassification and reassessment of taxation". The 
reclassification of all lands benefitting from project 
works and the subsequent reassessment and collection of 
IPEDA taxes from all project beneficiaries should increase 
the total revenues collected from IPEDA. 

6.2-21 Earmarking a portion of the additional IPEDA revenues 
generated for irrigation development for the purpose of 
irrigation 0&'1 represents a more fundamental modification 
of IPEDA. The idea is attractive because it provides a 
direct link between revenues and expenditures, and because 
it utilizes an existing collection mechanism which appears 
to be fairly efficient. While it may be possible to 
implement such changes in selected pilot project areas, 
there are problems associated with a more general effort 
to "graft" an irrigation tax onto the IPEDA. 
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6.2-22 One difficulty is that at the Kabupaten level, where 
decisions about expenditure of IPEDA revenues are made, 
IPEDA has been seen as a major source of revenue for 
development activities. Ministerial decrees have also 
emphasized IPEDA as a development fund, rather than as an 
O&M fund. Earmarking a significant portion of IPEDA for 
O&M would require significant policy changes which are 
likely to be resisted by the Bupati, unless some 
alternative source of discretionary funding for the 
Kabupaten were provided by the central government. But 
such an arrangement would defeat the objective of reducing 
the fiscal burden which irrigation is placing on the 
Central government. 

6.2-23 A second difficulty is that if IPEDA is to be used to 
fund O&M in national irrigation systems, a distinction 
needs to be made between rates of tax that would apply to 
land covered by national irrigation systems and rates for 
land that is irrigated by communal systems. Higher tax 
rates would need to be applied to land served by 
government irrigation systems than to land of comparable 
productivity which is served by communal systems. Unless 
this is done, land which is communally irrigated would be 
penalized by having to pay taxes for services that are not 
received from the government. Such taxes might have the 
effect of reducing the level of funds which the local 
communities could collect from the farmers for irrigation 
O&M and improvement, thus reducing the quality of 
irrigation services in these areas. It could also 
discourage communal efforts to upgrade irrigation 
facilities, since these activities, undertaken at the 
expense of the farmers, would lead to increased taxes for 
irrigation. 

6.2-24 A third problem, discussed by Bottrall (1981) is that 
because the level of IPEDA a farmer is required to pay 
depends on the rating of a given parcel of land as to its 
irrigability rather than on the quality of irrigation 
service actually received, "the IPEDA payments, instead of 
being seen as a service charge (to be increased or 
withheld according to farmers' satisfaction with the 
service received), will simply continue to be regarded as 
a tax, and hence a burden" (p 34). 

7. Relative Contribution of Farmers to Irrigation Financing 

7.-01 If one ignores the indirect contribution to government 
finances that farmers make through IPEDA, farmers in 
government irrigation systems generally contribute a 
portion of the O&M costs (for the tertiary O&M) and none 
of the capital costs. The percentage of the total cost of 
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irrigation services which is thus borne by farmers depends 
primarily on the size of the investment costs and the size 
of the tertiary level O&M cost. Some crude estimates, 
based on "typical" values for investment costs and 
tertiary level O&M costs are presented in Tables 28 and 
29. Using the moderate level of tertiary O&M costs of Rp 
15,000 per ha, the estimated percentage of the total cost 
of irrigation services paid by farmers ranges from less 
than 4 in the case of investment costs typical of 
technical irrigation systems to 13 percent in the case of 
investment costs typical of small irrigation systems 
(Table 29). 

7.-02 A more complete estimate results from adding to the 
direct contributions of farmers the indirect farmer 
contribution to government finances resulting from the 
increased IPEDA payment due to irrigation. These 
estimates are shown in the bottom half of Table 29. If 
one assumes that this averages Rp 8,000 per ha (a figure 
equal to the as~umed 0&0 cost for the main system), then 
the percentage contributions of the farmers increase, in 
the case of a moderate level of cost for tertiary O&M, to 
5.5 percent for large ("technical") systems to about 20 
percent for small systems. These latter figures represent 
the contribution of the farmer to the total cost of 
irrigation services when the farmers' contributions are 
equal to the entire cost of system operation and 
maintenance, but with no contribution to the recovery of 
the capital costs. 

8. Evaluation of Financing Policies 

8.-01 Efficiency in Hater Use. The methods of financing used 
in Indonesia generally provide few incentives for the 
efficient use of water. The direct charges which farmers 
pay for irrigation services are those paid to local 
government officials for irrigation services, or to the 
local WUA. These payments are typically based on the area 
served, with perhaps some distinction made between rice 
and other crops. The farmer payment for IPEDA, \'lhich 
could be considered an indirect charge for irrigation 
services, is also not affected by the efficiency with 
which the farmer uses irrigation water. 

8.-02 Although financial policies do not encourage efficiency 
of water use by farmers, it has been observed, in some 
irrigation systems in Indonesia, that efficiency of water 
use is quite high in the seasons when water is scarce. 
For example, Taylor (1979) noted that "remarkably 
efficient use of scarce land and water resources is 
reflected in high cropping intensities, carefully 
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monitored and modest application of irrigation water to 
secondary crops, and generally careful decision-making on 
the allocation and distribution of irrigation water in the 
project area" (p 120). Although Taylor's study was limited 
to one project in East Java, studies of several small 
irrigation projects in Central Java also suggest high 
levels of efficiency in water use. 

8.-03 The critical factor leading to efficient water use 
would seem to be the high opportunity cost of scarce 
irrigation water, combined with a decentralized 
institutional structure for operating the irrigation 
systems at the tertiary level. This decentralized 
structure, which provides for irrigation operations to be 
controlled by the local village officials or by local vlUA, 
seems to provide the necessary. incentives and structure 
for efficient water use. 

8.-04 Efficiency in Investment. The mechanisms for financing 
ongoing irrigation services are not linked to the 
procedures by which investment decisions in irrigation are 
made, and thus provide no direct opportunity to affect the 
efficiency of investment decisions. It appears that at 
least in the past, the methods and levels of O&H financing 
frequently led to the neglect or deferral of ordinary 
maintenance. The result has been an increased need for 
investment in rehabilitation. Although such an approach 
to the provision of irrigation services is widely 
condemned by irrigation specialists, whether or not this 
has been an inefficient strategy could only be determined 
on the basis of detailed research into the specific 
consequences of gradual system deterioration. 

8.-05 Efficiency in Management. In discussing the management 
of irrigation systems in Indonesia, a distinction must be 
made between the management of the main systems by the 
Provincial Public Works Departments, and the management of 
the tertiary systems by local government officials and 
farmers through WUA. 

8.-06 The methods for financing irrigation services in 
Indonesia do not provide any financial accountability 
between the water users and the government agencies 
operating the main systems. Lines of accountability for 
the operational field staff extend upward to the 
Provincial Public Works Departments or to the special 
project offices. From these Departments, lines of 
accountability extend both to the Provincial Governor's 
office and to DGWRD. These dual lines of accountability 
complicate the context within which control of O&M 
activities and expenditures takes place. 
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8.-07 Another important factor affecting the efficiency with 
which the irrigation systems are managed is the amount 
of funds made available for O&M. For main system O&M 
in Indonesia, funding is provided through a process that 
involves centralized budget decisions that are unrelated 
to any form of revenue generation resulting from 
irrigation. In such a situation the question arises as to 
how budget decisions are reached, and whether the funds 
provided are adequate for the efficient provision of 
irrigation services. It seems clear that in the past, 
funding for O&M has been inadequate to maintain high 
quality irrigation services to the farmers. Although 
funding levels have increased substantially in recent 
years, they remain well below the level "needed" according 
to DGNRD calculations. Furthermore, the level of funding 
provided relative to the DGNRD estimates of need appears 
to vary considerably among the provinces. 

8.-08 At the tertiary level, the situation is quite 
different. The decentralized nature of the operational 
responsibility for the tertiary systems, and the need for 
substantial financial contributions from the water users 
creates significant financial linkages between water users 
and managers. The very term which is used in Indonesian 
for the payment to the local village officials (pangrasa, 
which literally means "feeling") emphasizes this linkage. 
Payments traditionally have not been fixed charges or 
"taxes"; rather, they are "feeling" payments, with the 
amounts paid by a farmer dependent on his feelings 
regarding the quality of the services received, and the 
outcome in terms of crop production (Taylor 1979). These 
financial linkages are also accompanied by strong social 
linkages that exist among the users and those who manage 
the systems at the tertiary level. It is probable that 
this combination of strong social and financial linkages 
enhances the efficiency of operation of the irrigation 
systems at the tertiary levels. 

8.-09 Income Distribution between the Public and Private 
Sectors. Irrigation in Indonesia clearly involves a net 
expenditure of public funds. Outflows of public funds are 
associated wi th the construction of ne'" systems, the 
rehabilitation of deteriorated systems, and the 0&C1 of 
main systems, including salaries for routine staff 
involved in main system O&M. The only significant inflow 
of public funds resulting from irrigation is the IPEDA. 
Although data are available on the total amount of IPEDA 
funds generated by rural land (Table 24), the extent to 
which irrigation has contributed to the IPEDA collections 
is not knovm. 
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8.-10 It is thus not possible to determine with precision the 
net flow of public funds associated with the normal O&M of 
irrigation systems. Some indication, however, of the 
magnitudes involved can be gained by comparing the total 
amounts of the Central government grants for O&M (from 
Table 7) with the total IPEDA collections from the rural 
sector (from Table 24). This comparison is presented in 
the first column of Table 30. Central government grants 
for O&M have increased in the years since 1979/80 more 
rapidly than the increase in funds generated by the rural 
IPEDA. As a result, these grants are now equivalent to 
nearly 90 percent of the total amount of rural IPEDA 
funds, as compared to about 43 percent in 1979/80. It 
seems unlikely that the proportion of IPEDA revenues 
attributable to irrigation is as high as 90 percent. If 
one considers rehabilitation to be another (deferred) form 
of O&M, then the relevant comparison would be the total 
grants for both O&M and rehabilitation relative to the 
total rural IPEDA revenues (column 2 of Table 30). 
Although there has been some year-to-year fluctuations, 
since 1981 these grants have been approximately equal to 
the revenues from IPEDA. 

8.-11 Given the financing policies and mechanisms followed in 
Indonesia, however, it is somewhat artificial to attempt 
to determine the net flow of funds associated with normal 
0&£.1 of irr igation systems. IPEDA is a tax to fund the 
rural development activities of local governments. It is 
not a tax to fund irrigation development specifically 
(although this is one of several types of rural 
development that may be funded through the IPEDA funds), 
and it is definitely not a tax to fund irrigation O&M. 

8.-12 It is thus more relevant td consider the inflows to the 
local governments of funds from IPEDA in relation to the 
grants (outflows) which the Central government provides to 
the local governments to supplement the ability of these 
governmental units to undertake rural development 
act i vi ties. These grants (or "subsidies" (to the local 
governments) as they are called in Indonesian) ...,ere 
originally intended to be temporary, until the local 
government units could generate adequate funds from their 
own tax sources to fully support such activities. 

8.-13 One such comparison, using only the Central government 
grants which are earmarked for specific rural development 
activities (irrigation 0&f.1, rehabilitation of irrigation 
systems, and rehabilitation of roads and bridges), is 
shown in the third column of Table 30. In recent years, 
the total government grants earmarked for these rural 
development activities have been from 1.7 to nearly 2.0 
times as much as tot I. r ral IPEDA revenues. 
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co]. l1I:lH 0 f ~l' a b 1 e 3 0 • 'I' h c tot 0. '. f UJl cJ ~) .rn 0 v i 0 c ( by the 
CQnt:ral gO',7crnment for tbese progran1.f? h("lr;; been five to r·:i.:: 
tillles cH:~ Jarr;:w c:w tbe>. (~f1i.ount of fUll('f' collected frou the 
r u r a 1 I P F D l\ • r.: v e 11 i f the J r Jm i\ rev (~ n u ~c G fro I:l 0 1: 11 0 r 
sources are incluclec1 (r:~.nce not all of the cliEcrctioIl('.ry 
funds aro lHeet! to Dllpport rural 6eveJorment activities), 
the gran!:£) !wv(' been frem 1.8 to ~.II. ti.mes af; much v.r; tbo 
JPJml\ revenues ('Table 31, Jast co]mnn). 

l:t i.f; cl(~v.r that cJovcrIlnlent c1cvelcpL;cnt policy result::; 
in (l. not outfIo\"l of 1;1l1l:":l]c funel:::; to 10c0.1 90vcrnr:'cld:;.; 
for r II r (1 1, (~ 0 vel 0 P Ll c: ) I t: () C t j v 5, tic ~: • r n c: (1 (1 j t-: i c n , 
cOll~;truction of f':<llly 11(;\.' rreject;:' i::: [tlllcled cUlel cOlltrclJoc1 

centrally. Thi~" rcrresent::: Vll nclc"litiolla.J outflQl,' of 
pub 1 i c r e ~, 0 u r c e E: f (J r \,' 11 i C h tilE' r 0; f; no ;:-d 9 n if i C':l II t 
offnottirlCJ infloF. 

II' hen e tOll t f Jot! 0 f f: D n (I r' f: 0 r r l1 r iJ 1 ('; eve 1 c n u (; n t 
.L' • t . ( . 1 ., . , , t' ). '. t ' tl tlDCClVl JO!:: .1.nc_.11(:J.ll~1 JrrlC;V l.on 1[3 c('n~ar;cen ~;l ) 'Ie 

bro2d fr<.:1!'iciJorJ: of In(loncsi<'l'S devclopmQl)t: poU.cic::;. Pith 
uujor policy objective:::; of moof:ro.te allcl st0b~.e food pricos 
C1l}(~ self-sufficit:"ncy in rice, t11e Goverllnent of In(lonc:sia 
11 Z:t ~ ~ prov ie' 0 d 1. (1 r 9 e ml b f:' j. Cl j c ~; :[ 0 r f 00 Cl c: n elf crt i 13. z e r • I n 
ISfll/f!2., the: £oo( Gub[d ('.illicl1 tCllc';C(l to (lo[,ro[:::: fiHilJ(:l: 

priccs <:mel (Hscour 0 rro(:~uction) ~;(1S r.l' 3J.0 billion, 2n(~ 
the fertilizer subsidy (Hhich tCll((cd to offr.:et the 
nec;utive procluctioJ1 of-focts of the food !:.~ub:::i.(ly) I,)<:~t; TIF 
3 1 t1 b i 1 J j 0 11 • I n t 11 r: [; 2 l!1 e y c: iJ. r, C (~ It t r 2. ]. 9 0 v e r lJ li1 (; 11 t 
e~:renc1itl!re~~ for cC'.lpitCl.1 hnrestw(~nt j.1l irr5. tioll m:lotwtecl 
to np 335.? 1):U]'ion, 'Ilh:Uc o;:pcl1(litnros for irrig2tion ('[:If 

\lerc TIp /.6.1 billion. TIlus the tot,,] irrigot.icIl (1[,1' 

grants by the centud. 'Jovermnent ~W'l1l1tecl to on:_y C\bout 
8 • 3 per c e n t 0 f t: h e fer til i z c r ~.~ u b [' ; (.1 y , (1. n don 1 y 11 • :? 
percent or the COl:lbinec: foo(1 zm(] fert.i.lizer subsicHos. If 
funclinc; for irrisvtion Of!!! bas b00.11 j.J1f1C1e(lu2to, it. \?oulc1 
2FPcar tllc\t tlie prob1e[1 lies les~) in the VTeo of the total 
(:lv<:1iJability of rE::SOllrCC~; to tbe Ccntr21 qovc>rmnent tIlem 
it cloes in the procos::', IY'{ ;}hicll bUc"!0ct~lry vrioritie:.:: v.re 
os tabl 1811e(1. 

InGOI~le r'i[;tribution HitJ:d.n 1:he .Private Sector. 
In~onesia's policy of provi~jng irrigation sorviceD 
uitbout anv direct cbarClcs for thr:se services klf' 

~'. ..I 

:::;on:ctimeG been ~;UPl)Orte(' on the srOUll(;~: tlwt: it hcJrr~ the 
r tl r [\ J I' 0 0 r • I t c () II b :::: r c'] LI [(J e ,? ;::1. r~ [l t r E' 11 C fer f r () J t: 11 e 
qCllcr21 t2:~r;(\ycr to tll~ i.rrig2.t:c( fc'[);I(';r:::. (~or'~:i.(l(~r:i.w·' 

L:1I0. sl'lnJJ ~~i::c of Jilt:Py l:<:n:l1 l cr::: .. r;iul'jcu]orJy Oll .-r;:',,~, --
tld~l may be rcgi?lrclcl! il~; 2'. c1ocirCl})J.C' ).l!COIile r:~iGt.d,!1l1tjoll 

http:moof:ro.te
http:cliEcrctioIl('.ry
http:vctivit5.os
http:includj.nc
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effect. Furthermore, the intensification of land use 
(double and triple cropping) result:i.ng from irrigDtion 
increases the demand for rural labor, wllich has a positive 
impact on the inCOtle of landler::s laborers. 

8.-18 On the other hand, if the income froPl irrigated land is 
reduced because of poor 0&f.1 of irrigation systems stertlll!ing 
from the politicnlly determined funding constraints 
associated with the method by which 0&f1 is financed, then 
the income transfer mechanism may actually be limiting 
rather than enhancing rural incomes. 

http:result:i.ng
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Annex 1 

AU~Dori~y on the Manaoement of Irrigation Water and Irrioation 
Network - Article 2, Part II of Government Regulation No.23 of 
1982 on Irrigation, Republic of Indonesia. 

Article 2 

1. 	 Tne management and regulation of irrigation water and 
irrigation networks together with their accessory structures 
within a Provincial area of jurisdiction shall be delegated 
to the relevant Local Government subject to the provisions 
of this Government Regulation, unless otherwise governed by 
Government Regulation or Law. 

2. 	 Tbe management of irrigation water and irrigation networks 
together with their accessory structures within tertiary 
blocks, Desa irrigation and Subak shall be delegated to the 
\lclt~r user farmers or Deea or Subak under the administration 
of the Local Government taking into account the provisions 
of this Government Regulation. 

3. 	 The management of irrigation water and irrigation neb-lorks 
together with their accessory structures, constructed by 
corporations, associations, and individuals, shall be 
delegated to the relevant corporations, associations and 
~ndividuals taking into account the provisions of this 
Government Regulation. 
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[--------------------]
Central Government 
---------1---------

-------L----------
Routine ------- ---------]Development Grants 	 (Subsidi ~~~t~;~i]

(Inpres Programs) Daerah Otonom) 	 (ABPN) 
------------------J [	 [

I 	 --T---------l~--------
Province 	 PrOVlnce Province 

Kabupaten 	 Kabupaten Kabupaten 

Figure 1. Funding Flows from the Central Government 
to Province and Kabupaten Levels 

Source: 	 The World Bank. Indonesia Cost Recovery: Issues and 
Options in the Irrigation Sector. Washington, D.C., The 
World Bank, 1984. 
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Provincial 
Government 

(The Governor's 
Off ice)

-------T------

G~~~~:~~~~;] 

-----) = Subsidy line 
-----) = Information line 

APBN Funds: 

Central Jr_~~~:r~~:~:-
I 

I 


: ~---;~~~~~~~~i---Jl 
I Government 
1---- (The Governor's 

Office) 

-------------l 
Provincial • 

{ Public \'10rksJ 

APBN = Central Government Budget 
APBD = Provincial Government 

Budget 

Figure 2. Central Government Subsidies for O&M 
of Irrigation Systems 

Source: 	 General Information on : Irrigation Operation and 
Maintenance Activities in Indonesia Directorate of 
Irrigation I, Directorate General of water Resources 
Development, July 1984. 
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Appendix 1. Indonesia 

Table 8 

Central Government Grants to Provincial Governments (APBD) 
for Irrigation O&M, 1983/84 

Province Potential O&M Grant O&M Grant/ha 

Irrigation Area ( , 000 Rp) (Rp) 


(ha) 

----.~.--------- -~ ---------------------------------------------------------------------- , 

l. D. I. Aceh 154,234 950,000 6,160 
2. Sumatera Utara 259,855 1,800,000 6,927 
3. Sumatera Barat 213,729 1,500,000 7,018 
4. Rian 84,379 800,000 9,481 
5. Jambi 27,268 450,000 16,503 
6. Sumatera Selatan 88,120 1,000,000 11,348 
7. Bengkulu 50,085 750,000 14,975 
8. Lampung 133,161 1,300,000 9,763 
9. DKI Jaya 21,676 220,000 10,150 

10. Jawa Barat 888,391 5,750,000 6,472 
11. Jawa Tengah 756,081 4,500,000 5,952 
12. D. I. Yogyakarta 65,377 860,000 13,155 
13. Jawa Timur 950,247 5,300,000 5,578 
14. Kalimantan Barat 58,053 500,000 8,613 
15. Kalimantan Tengah 80,086 500,000 6,243 
16. Kalimantan Selatan 155,098 500,000 3,224 
17. Kalimantan Timur 57,015 430,000 7,542 
18. Sulawesi Utara 51,894 600,000 11,562 
19. Sulawesi Tengah 44,892 500,000 11,138 
20. Sulawesi Tenggara 25,245 250,000 9,903 
21. Sulawesi Selatan 271,670 1,650,000 6,074 
22. Bali 59,106 800,000 13,535 
23. Nusa Tenggara Barat 135,672 1,275,000 9,398 
24. Nusa Tenggara.Timur 31,430 500,000 15,908 
25'. Maluku 3,342 110,000 32,914 
26. Irian Jaya 450 0 0 
27. Timor Timur 2,290 100,000 43,668 

----~-.------"----_. 
Total, Indonesia 4,668,846 32,895,000 7,046 

Source: DGWRD 
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Table 10 

Collection and Uses of P3A Funds HPSISll Project 

Name of Rate of Allocation of Funds 
Province and membership fee and 
Sub. Project dues per season For Percent 

North Sumatra 
l.--Semangat Baris 75 kg/ha 2/ a. P3A Cash 20% 

b. P3A Officers 15% 
c. O&M 15% 
d. Field Workers 50% + 

Total 
South Sumatra 
I. AIr SalaJ{ 12 kg/ha a. P3A Cash 25% 

b. P3A Officers 10% 
c. O&M 50% 
d. Administration 5% 
e. Technical Assistant 10% + 

Total 
Lamwung
Lay Lunik Panengahan 40 kg/ha a. P3A Cash 40% 

b. P3A Officers 10% 
c. Technical Assistant 40% 
d. P3A Administration 10% + 

Total 

2. Way Awi II 25 kg/ha a. P3A Cash 10% 
b. P3A Officers 40% 
c. O&M 40% 
d. Others 10% + 

Total 
West Java 
1. Cumanggala 50 kg/ha a. P3A Cash 20% 

b. P3A Officers 30% 
c. O&M 40% 
d. Administration 10% + 

Total ' 
West Nusa Tenggara
1. Mencongah 60 kg/ha a. P3A Cash 25% 

b. P3A Officers 30% 
c. LKMD 25% 
d. Collector 20% + 

Total 

2. Penimbung Kiri 25 kg/ha a. P3A Cash 10% 
b. P3A Officers 15% 
c. O&M 50% 
d. Kelompok Leader 15% 
e. For the desa 10% + 

Total 
South Sulawesi 
I. Leang Ieang 30 kg/ha a. P3A Officers 40% 

b. O&M 40% 
c. Administration 15% 
d. Social Contribution 5% + 

Total 

2. Kocikang 25 kg/ha a. P3A Cash 15% 
b. P3A Officers 30% 
c. O&M 50% 
d. Social Contribution 5% + 

Total 
North Sulawesi 
[. Tadoy 20 kg/ha a. P3A Officers 35% 

b. Administration 10% 
c. O&M 25% 
d. Social Contribution 10% 
e. Kelompok Contest 20% + 

Total 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

1/; High Performance Sederhana Irrigation System
Kg. of paddy 

Source: Ministry of Agriculture, August 1985. 

2
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Table 11 

Farmers' Payments to Village Irrigation Officials--Some Examples 

Run-of-the-River 

1. 	 Bali: 

a. DPU system 

b. Communal system 

2. Pekaten Sampean, 
E. Java - DPU system 

3. Sragen/Solo region, 
C. 	 Java - Dharma 

~...--
Tirta communal 
system 

4. Lake Toba region, 
N. Sumatra
c01lllDunal system 

5. 	Sidrap, S. Sulawesi, 
DPU system 

6. Kediri-Nganjuk, 
E. Java, DPU 

Tubewe11s 


7. 	Sedrap, S. Sulawesi, 
communal low-lift 
pumps 

Average Seasonal Rate Crop Seasons 
(per ha) 

20 kg rice 	 2 x rice 

10 kg rice 	 2 x rice 

30-50 kg nce 	 2 x rIce 
or I x rice 
plus I x 
palawija 

115 kg rice 	 3 x rice 

20 kg rice 	 2 x rice 

50 kg rice 	 2 x rice 

hourly charges 2 x rice 
for fuel consumption or 1 x rice 
and operator plus 1 x 
(Rp. 250-600/ha) palawija 

100 kg rice 	 2 x rice 

Total Annual 
Payments (Rp/ha) ,.
(@ Rp 100/kg rice) 

4,000 

2,000a 

6,000--10,000 

34,500 

4,000 

10,000 

25,000--40,000 

20,000 

a 	 Plus special contributions for major maintenance and repair when the need arises; 
may be up to Rp. 6,000/ha, but not every year. 

Source: 	 Anthony Bottrall, Financing Irrigation: Central-Local Financial Relation 
Review for the Government of Indonesia. Sectoral Study No.3 
(Birmingham: Development Administration Group, September 1981). 
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Table 13 

Irrigation O&M Expenditures of the Farmers In Selected Areas 

of Cirebon Irrigation Systems, 1980/1981 (Rp/Ha) 


Type 	of Irrigated area Total 

and Season A B C 


Predominantly planted to paddy 
throughout the year 

First Dry Season 1980 9200 750 2000 11950 

Second Dry Season 1980 2400 2250 7500 12150 

Rainy Season 1980/1981 3800 750 4500 9050 


Total 	 15400 37500 14000 33150 

Diversified crops during 
dry season 

First Dry Season 1980 3200 750 1500 5450 

Second Dry Season 1980 1600 2250 4200 8050 

Rainy Season 1980/1981 3200 750 4000 7950 


Total 	 8000 3750 9700 21450 

A Contribution to village irrigation officials 

B :: Labor contribution for O&M 

Cash 	contribution for maintenance and repair 

Source: 	 Effendi Pasandaran, "Operation and Maintenance of 
Irrigation Systems in Indonesia", 1985. 
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Table 14 


Main System 0 & M Costs by Type of Irrigation System 


Cost in thousand Rp for a 30,000-ha. system 

Type of System 
Items 	 Technical Semi-Tech. Simple 

l. 	Salaries/Wages of Personnel Rp 115,200 Rp 72,720 Rp 39,840 

2. 	Maintenance of Facilities1 12,880 8,520 6,360 

3. 	Maintenance of Irrigation 
Canals and Structures 250,800 184,800 95,700 

4. 	Upgrading of services 
(Tertiary) 7,500 7,500 7,500 

5. 	Other Costs 22,260 18,000 12,240 

Total costs for Systems 
(30,000 hectares) Rp 408,640 Rp 291,540 Rp 161,640 

Notes: O&M Costs per ha per year Rp 13,600/ha Rp 9,718/ha Rp 5,388/ha 
Technical Semi-Tech. Simple 

(approx.71% (approx.40% 
of tech.) of tech.) 

Source: 	 Sub-Directorate of Operation and Maintenance 
Directorate of Irrigation I, DGWRD 
October 17, 1983. 

Includes motor cycles, bicycles, offices and staff houses. 

http:approx.40
http:approx.71
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Table 15 

Comparison of Actual & Proposed O&M Costs, 

Gung Irrigation Section (Pemali-Comal, Central Java) 


O&M Cost, Rp/ha 
Cost Allocation 

Actual % Proposed % 

Main irrigation system 

Wages and Salaries 4,442 49 5,027 39.8 

Transport Cost and Vehicle 

maintenance 149 1.6 395 3.1 

Office Supplies 276 3 221 1.8 

O&M Costs (routine + periodic) 393 3.1 

O&M (Channels, Hydraulic 

Structures, Inspection) 3,170 34.9 5,748 45.5 

Miscellaneous 1,037 11. 4 850 6.7 


Rp 9,074 Rp 12,634 

O&M cost at Regional and 
Provincial levels (estimated as 
20% of main system O&M cost) Rp 1,815 Rp 2,520 

Tertiary Irrigation level 
Channel Maintenance Cost 3,750 
Hydraulic Structure 
Maintenance cost 500 
Complementary Structure 
Maintenance cost 500 
Ulu-ulu and P3A salaries 1,200 

Rp 2,490 Rp 5,950*) 

Total 	 Rp 13,379 Rp 21,104 

*)This figure includes the actual outlays (in cash and in kind) by the farmers 
~lounting to Rp 2,490, and the imputed value of the contribution in terms of 
own-labor (Rp 3,460,-). 

Source: 	 The Gadjah Mada University Team, Executive Summary: Study of Regional 
Q.apability to Finance the O&M Costs for Irrigation Systems in the 
Prosida Projects in the Pemali-Comal Area, Central Java and in tl!~ 
Bantimurung and Lanrae Project Areas, South Sulawesi, May 1982. 
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Table 16 

Government Floor 	Prices for Paddy, Indonesia, 

1976 1984 


Floor Price Floor Price in 

Year in Current Rp Constant 1983 Rpa 


(Rp/kg) (Rp/ha) 


1976 68.5 171 

1977 71 156 

1978 75 145 

1979 95 164 

1980 105 145 

1981 120 149 

1982 135 148 

1983 145 145 

1984 165 147 


a Current prices 	deflated by the Consumer Price Index 

Source: PATANAS, 	 PAE 
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Table 18 

Size of Farm Holding with Zero Economic Surplus, 
by Type of Irrigation System. 

Location Premali-Comal Bantimurung-Lanrae 
Type of 
Irrigation System (Hectare) 

Technical 	 0.33 0.52 

Semi~-Technical 	 0.35 0.61 

Simple 	 0.73 

Source: 	 The Gadjah Mada University Team, Executive Summary: StuQ.y of 
Regional Capability to Finance the O&M Costs for Irrigation 
Systems in the Prosida Projects in the Pemali-Comal Area, 
Central Java and in the Bantimurung and Lanrae Project Areas 
South Sulawesi, May 1982. 
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Table 19 


Farm Production Data for Lowland and Upland Paddy, 1983/84. 


Rent to Land, Rp/ha/crop 
Ipeda, lakatc/ , Contribution 

to P3A, depreciation cost 

Interest on credit 

Applied production inputs 


Seeds 
Commercial fertilizer 
Compost 
Pesticides 
Herbicides 
Othei's 

LavOI 

Family- 50.9/62.7 daysd! 

Hired 154.7/91.6 days 


rotal Cost of ProdUction 
Yield - 5,668/2,666 kg 
Pricee ! - 130.85/138.45 Rp/kg 

Total Value of Produrtion 

Net Income 


. ~1 Average for 23 provinces, 

Oi fference Ratio, 

Lowland Lo~iland r..
S!L 

Upland UplandLowland 

89,193 3.044,898 13.2134,811 28.7 

23,117 6.2 
2,236 0.5 

4,487 l.327,604 5.9 
1,364 2.60.4872 

10,977 1.315.337,53448,561 10.3 
0.9 


29,423 

9,3303,116 

l.7 
1,641 

17,578 
[,.35,353 
Lt,3,88B6,259 
4.5 

1,355 
2311,267 

1.6 

256,421 54.6 


1,154 
n,121 1.6 


63,551 

64.3153,300 

0.9 

192,870 


71,370 
2.286 ,'no 

223,492 1 9 100.0246,141469,633 100.0 

372,551 2.0 

272 ,025 


36'1,107741,658 
149,059122,966 

n - 439 
t{ Average for 17 provinces, n : 81 

Islam tax 
'd First number rders to lowland/second number refers to upland 

Local Market price 

Source: Directorate General of Food Crops, Hinistry of Agriculture, 1984. 

http:130.85/138.45


Province 

Di Aceh 

Sumatera Utara 

Sumatera Barat 

Riau 

Jambi 

Sumatera Selatan 

Bengkulu 

Lampung 

Dki Jaya 

Jawa Barat 

Jawa Tengah 

D.1. Yogyakarta 
Jawa Timur 
Kalimantan Barat 
Kalimantan Tengah 
Kalimantan Selatan 
Kalimantan Timur 
Sulawesi Utara 
Sulawesi Tengah 
Sulawesi Selatan 
Sulawesi Tenggara 
Bali 
Nusa Tenggara Barat 
Nusa Tenggara Timur 
Maluku 
Irian Jaya 
Timor Timur 

~~erage 

.M..l:'.l:'CHU.-LA I. .l.HU.VHC">-LC1 

Table 20 

Yield, Cost of Production and Income, 
Lowland Paddy, by province, 1983/84. 

Value of Yield Cost of Production Income 

5.100 
5.905 
4.413 
7.739 
4.559 
5.533 

10.870 

5.760 
6.326 
4.170 
5.142 
4.310 
2.140 
7.667 

4.887 
4.604 
5.280 
3.500 
6.358 
5.681 
5.012 

2.000 

5.668 

Rp/Ha 

863.465 
848.693 
830.189 
700.733 
979.760 
743.178 
825.533 
670.373 

721.257 
775.360 
596.280 
646.160 
616.270 
360.700 

1. 016. 066 

926.500 
597.000 
688.872 
472.500 
762.960 
607.343 
666.500 

280.000 

741.655 

Rp/Ha 

693.085 
516.380 
558.013 
462.394 
541.181 
345.167 
402.457 
372.740 

516.463 
497.406 
365.070 
425.105 
393.628 
177.970 
473.272 

496.480 
356.123 
394.167 
157.000 
323.750 
419.461 
316.286 

152.500 

469.633 

Rp/Kg 

125,33 
101,25 

94,50 
104,78 
69,93 
75,71 
72,74 
34,27 

89,66 
78,63 
87,55 
82,67 
91,33 
83,16 
61,73 

101,59 
77,35 
74,65 
44,86 
50,92 
73,84 
63,11 

76,25 

82,86 


Rp/Ha 

170.380 
332.313 
272.176 
238.339 
438.579 
398.011 
423.073 
297.633 

204.794 
277.954 
231. 210 
221. 055 
222.642 
182.730 
542.794 

430.020 
240.877 
294.705 
320.500 
439.210 
187.882 
350.214 

127.500 

272.022 

Note: Survey covered only 23 provinces. 

Source: Directorate General of Food Crops, Ministry of Agriculture, 1984 

'\ 

Rp/Kg 

30,81 
65,16 
46,09 
54,01 
56,67 
87,30 
76,46 
27,38 

35,55 
43,93 
55,45 
42,99 
51,66 
85,39 
70,80 

87,99 
52,32 
55,82 
91,57 
69,08 
33,07 
69,87 

63,75 

47,99 

0'1 ...... 
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Table 21 


Yield. Cost of Production and Income, 

Upland Paddy, by province, 19:33/84. 


rield Value of Yield Cost of Production Income 
Kg/Ha Rp/Ha Rp/Ha Rp/Kg Rp/Ha Rp/Kg 

Dj Acett 
5uIIldtera Utara 2.190 430.421 307.450 140.39 122.%9 51-;,15 
,iJIll·jfer a Bar at 1.950 302 500 265.000 135,9[1 j7.500 19 ,23 
Rlau 1.86 7 242.667 ll7 .0'~4 62~72 125.57:5 tJ ~ 26 
.Jamtll 
iumateld Selatan 1.700 :;l'~ .250 230.555 135,62 28.6 Q5 52,17 

~ i_ll. I1.300 195.000 152.250 117,11 42.750 0(· 

7 .... t) C')flLampung 2.;;70 266.024 '19,63 t,~ .504 24,9 JJJ~.J,-O 

Jawd Bi:irat 3.030 246,B17 290.739 95,95 56.07::) 18,51 
1:"7CJailiil fengah -J. 0/ J 310.0CO 291.260 75, lb ltU40 4J:~ 

4.627 S92~793 2f:9.b31 62, 5'~ 303.162 h5, 
.~,[7 
l.",;Jawa Timur ,) :Jf:H 373.732 297.668 q6 

1 
39 31.0b4 

l'l(Kaliiiiilntar, Said! 1.650 331.610 174.240 105,60 207.370 LJ 

Kalimantan Tengah 
Kalimantan Selatan 1.600 no. 000 269. :300 168 ,b3 10.200 6, 

Kal ilaf! tan Tlrwl 
Sulawesi Utara 

:)Sulawesi Tengah 417.500 :;01. 875 104,82 115,625 4n,15L 

Sulawesi Selatan 1.003 119.438 76.628 76,40 42.750 12,62 
Sulawesi Jenggara 1.200 240.000 163.400 136,17 76.600 63,83 
BaL 
NUSil Tenggara Bara! 3.520 315.400 205.625 57,44 109.775 j(\¥66 

Nusa Tenqgara Ti~ur 1.000 314.078 201. 632 201,63 132.44t. 132 1 45 

Irian JaYd 
Lmor Timur 

.666 369.106 246 141 

Note: Survey covered only 17 provInces. 

Sour~e: Directorate General of Food Crops, Ministry of Agriculture, 1984. 
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Table 22 


Rates of IPEDA Assessment for Rural Paddyland by 

Productivity Class and Landholding Size (Rp/m2). 


---~--------------------------------------------------------------------------------

IPEDA Assessment By Size of Landholding Average 
,,

Productivity Paddy 
Class of (1) (2) (3) (4) (5) Yield 
Paddy land Poten

< 0.5 ha 	 0.5-1. 0 ha 1. 0-3. 0 ha 3.0-5.0 ha > 5.0 ha tial 
(Kw/ha) 

-------------------------------------------------------------------------- ._------------ 

1 2.54 2.96 3.38 3.80 4.22 80 
2 2.28 2.66 3.04 3.42 3.80 73 
:3 2.03 2.37 2.71 3.05 3.38 66 
4 1. 81 2.12 2.42 2.73 3.03 60 
5 1. 60 1.87 2.14 2.41 2.68 54 
6 1. 39 1. 63 1.86 2.09 2.33 48 
7 1. 21 1.42 1. 62 1.82 2.02 43 
8 1. 03 1. 21 1.38 1.55 1. 71 38 
9 0.85 1. 00 1.14 1.28 1.43 33 

10 0.68 0.79 0.90 1. 02 1.15 28 
11 0.53 0.62 0.71 0.80 0.89 24 
12 0.39 0.40 0.52 0.59 0.65 20 
13 0.28 0.33 0.38 0.43 0.18 17 
14 0.18 0.20 0.23 0.27 0.31 14 
15 0.08 0.09 0.10 0.12 0.14 11 

Kw 	 = Quintal = 100 kg. 

Source: Surat Keputusan Direktur Jenderal Pajak No. KEP-850/PJ.66/1979 

Notes: 1) 	 PJ.66/1979 does not include the last column on average paddy yield 
potential. This has been supplied by the IPEDA Directorate to give a 
better indication of the productivity class of paddy land. 

2) 	 The weighing system in calculating the IPEDA rates consider the following 
prioritized factors 

a. soil productive potential 
b. type and quality of irrigation facilities 
c. topography, elevation, soil depth. 
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Table 23 

Rates of IPEDA Assessment for Rural Non-Paddy Land By 
Productivity Class and Landholding Size (Rp/m2 ). 

,-------~~--~-------------------~------------~---------------~ 

IPEDA Assessment By Size of Landholding 
Productivity 
Class of Non I II III IV V 
Paddy Land 

! < 0.50 ha < 0.5-1.0 ha > 1. 0-3. 0 ha 
'-- ,---- ._-; 

1 2.40 3.00 3.60 
2 1.60 2.00 2.40 
3 1.20 1.50 1.80 
4 0.96 1. 20 1.44 
5 0.72 0.90 1.08 
6 0.48 0.60 0.72 
7 0.40 0.50 0.60 
8 0.32 0.40 0.48 
9 0.24 0.30 0.36 

10 0.20 0.25 0.30 
11 0.16 0.20 0.24 
12 0.14 0.17 0.20 
13 0.12 0.14 0.17 
14 0.10 0.12 0.14 
15 0.08 0.10 0.12 
16 0.06 0.08 0.10 
17 0.04 0.06 0.08 

> 3.0-5.0 ha > 5 ha 
-------.---------------

4.20 4.80 
2.80 3.20 
2.10 2.40 
1.68 1. 92 
1.26 1.44 
0.84 0.96 
0.70 0.80 
0.56 0.64 
0.42 0.48 
0.35 0.40 
0.28 0.32 
0.24 0.27 
0.20 0.22 
0.17 0.19 
0.14 0.16 
0.12 0.14 
0.10 0.12 

--------------------------f--------------.-------------- '---------

Source: Surat Kaputusan Direktur Jenderal Pajak No.KEP-850/PJ.66/l979. 

Notes: 1) Included in the rural non-paddy lands are gardens, orchards, 
rainfed (non-paddy) croplands, grazing (pasture) lands, fish ponds 
and coastal nipa forest lands (mangroves). 

2) The assessment is based on the price and rental of each class of 
land taking into consideration location, soil productivity, water 
supply and other infrastructure facilities. 
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Table 24 

IPEDA REVENUES, by Source, 1979/80 ~ 1984/85 
(Rp 'DOD; 

Budget Year Ru( aJ 

31 1 093,827 

52, S'F, 401 

,190,702 

1QS2/ 19·~~3 39,678,520 

45,763,227 

49,562,0:;0 

Notes: 


Period 


1979/80--1980/81 
1980/81-1981/82 
1981/82-1982/83 
1982/83-1983/84 
1983/84-1984/85 

Average 

Urban Plantation 

121696,33'~ 7,%5,577 


16,:310,620 9,:358,333 


20,570,480 L ,212,178 


26 1 405,075 10,081,004 


37,889,165 12,:376,977 


45,219,261 15,527,472 


Growth of Revenues 
from the Rural Sector 

4. go" 
11.0% 
9.6% 

15.3% 
8.3% 

9.8% 

Source: IPEDA Directorate, 1985 

Forestry Minifl9 Total Rural as a 
Percent of 

Total 

13,3f:4,101 9,14:3,550 41.9% 

20,005,212 11,296,954 

l~"492, 1% lS, 14,1, 784 

7~; 70/
,),J12,533,944 l6,50'f,271 105,207,Hld • ! Il) 

16,954,155 24,088,232 137,57],756 :)3.3% 

19,085,360 36,840,759 166,240,932 29.8% 

Growth of Total 

IPEDA Collections 


21.9% 
5.6% 

10.0% 
30.8% 
20.8% 

17.8% 
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Table 25 

Utilization of IPEDA Revenues in Tegal Regency, Central Java (Rp 1,000) 

Category of 

Expenditure 


------"------------ 

1. 	Enhancement of 
Agricultural 
infrastructure1 ) 

II. 	Transportation 
Infrastructure 

II. 	Public 
Utilities 2) 

IV. 	 Routine 
Expenditure 

V. 	 Others 3) 

Total 

1977/78 

6,740 

48,626 

152,280 

170,257 

377,893 

I 	 II 
% 1978/79 


1. 78 12,000 

12.87 63,122 

40.30 210,865 

45.05 128,287 

100 414,274 

% 1979/80 
--~- ~----

2.90 23,680 

15.23 58,851 

50.90 172,494 

30.97 169,801 

100 424,826 

% 

5.57 

13.85 

40.60 

39.98 

100 

1) Irrigation O&M, s-laughter houses, market buildings, fish ponds, etc. 
2) Tourist facilities, education, health, etc. 
3) IPEDA Collectors' bonus, administrative costs, village development grants, 

Provincial Government share of IPEDA takings, Bank Pembangunan Daerah shares, 
etc. 


Source: Gadja Mada University study, May 1982. 
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Table 26 

The Utilization of IPEDA Revenues in Maros Regency, 
South Sulawesi (Rp 1,000) 

-_._---------,--------_._--_.,---------

Agricultural 
Infrastructure 

II. Transportation 
Infrastructure 

III. Public 
Utilities 

IV. Routine 
Expenditure 

V. Others 
~-~--~~------------- --------- ------ -.---- ....... ----

Total .67,540 100 63,238 
------ ----------.-.-.--.-------,-~-------------------

Source: Gadja Mada University Study, May 1982. 

1975/76 % 1976/77 

1,025 

10,636 

36,968 

1.52 

15.75 

54.72 

18,911 28.01 

750 

12,279 

31,696 

18,513 

% 1978/79 % 

---~---.--------~---

1.19 4,388 5.06 

19.41 24,532 28.29 

50.12 26,305 30.34 

29.28 31,490 36.31 
---~-....--- ~~~---~--- ------

100 86,715 100 
------------.-------.--- -------- 
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Table 27 


The 	 Utilization of IPEDA Revenues in Barru 
Regency, South Sulawesi (Rp 1,000) 

Category of 
Expenditure %1976/77 % 1977/78 1978/79 


--1--

I. 	Enhancement of 

Agricultural 

Infrastructure 
 9,191 16.65 20,689 34.00 3,069 


II. 	Transportation 

Infrastructure 
 15,704 18,934 31.1028.46 10,193 


II. 	Public 

Utili ties 
 15,098 2,210 3.70 3,43o27.36 

IV. 	 Routine 

Expenditurel ) 
 10,511 17.30 9,102
888 
 1.61 

30,20o8,495 13.90V. Others 14,306 .92 


55,994
Total 55,187 100 
 60,839 100 


Source: Gadja Mada University study, May 1982. 

5.50 

18.20 

6.10 

16.30 


53.90 


100 
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Table 28 

Hypothetical Annualized Cost of Irrigation Services, 

by size of investment and amount of expenditures on tertiary O&M (Rp/Ha) 


,--' ,---.' - -_.---------------,------ ,----------------------'----------------- 

!IConstruction Cost 

I Interest during constructiond 

Total Capital Cost 

Annualized value of capital Cost 

O&M cost main system 

Subtotal (Capital cost plus 
main system O&M) 


Total annualized cost if 

tertiary O&M costs are: 


Rp 3,000/ha 

Rp 15,000/ha 

Rp 30,000/ha 


__ .•______ ___ ........ __ •__._•. _ ............... ...._ ______________
~_. ~ 

Size of Investment ,.High Medium 

800,oooe1,500,000b3,000,0008 

248,000 84,000916,000 

3,916,000 1,748,000 884,000 

395,000 

8,000 

403,000 

406,000 
418,000 
433,000 

I_w _________________ 

176,000 89,000 

8,000 8,000 

184,000 97,000 

187,000 100,000 
199,000 112,000 
214,000 127,000 

~...._ ~____ ........ ........ _ f __ · 


8 	 Represents typical level of investment for technical irrigation systems 

b 	 Represents typical level of investment for semi-technical irrigation 
systems 

C 	 Represents typical level of investment for small irrigation systems 

d 	 Assum1ng a 5-year construction period for projects with high investment 
costs; 3 years for "medium" cost projects and 2 years for "low" cost 
projects; average investment equal to 50% of construction cost; and 
10% interest. 
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Table 29 


Percentage of Hypothetical Annualized Cost of 

Irrigation Services Borne by Farmers 


I···B:::-~::-::~::~::::------------!-------:::-::':':'""':-:~~~-;-~--"!'"~-;-:":::-!-:~:-:-i-~-~-~""~-,,,""e-_n_~~=-~_--t--
-----------~---------~--~---

A. Direct farmer payments only 

1. 	 low tertiary O&M cost 
(Rp 3,000/ha) 

2. 	 moderate tertiary O&M cost 
(Rp 15,OOO/ha) 

3. 	high tertiary O&M cost 
(Rp 30,000/ha) 

Direct farmer payments plus 
IPEDA, assuming IPEDA equal 
to main system O&M cost of 
Rp 8,000/ha . 

1. 	 low tertiary O&M cost 
(Rp 3,000/ha) 

2. 	moderate tertiary O&M 
(Rp 15,000/ha) 

3. 	high tertiary O&M cost 
(Rp 30,000/ha) 

0.7 

3.6 

6.9 

2.7 

5.5 

8.8 

1.6 

7.5 

14.0 

5.9 

11.6 

17.8 

3.0 

13.4 

23.6 

11. ° 
20.5 

29.9 

-----.---------------.--------.----~---------------~----------------

Source: Calculated from Table 28 
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Table 30 

Ratios of Central Government Grants under the Local Government 
Development Program (LGDP) to IPEDA Collections from Rural Lands, 

1979/80 - 1984/85 

Year O&M O&M Grants Plus Irrigation Total Grants for Total, 

Grants Rehabilitation Grants bl Fixed ProgramsC ! all LGDP 


Only al Grantsct ! 


1979/80 0.43 9·63 0.89 3.29 
1980/81 0.61 0.83 1.53 5.11 
1981/82 0.72 1.00 1. 82 5.94 
1982/83 0.79 1.08 1.96 6.38 
1983/84 0.72 0.92 1.69 5.53 
1984/85 O. 8ge! not available not available 

-..J
Computed from Tables 7 and 24. 	 ..... 

Notes: 

a/ 	 Ratio of grants for irrigation operation and maintenance (including swamplands and 

rivers) to IPEDA revenues from rural lands. 


b/ 	 Ratio of grants for irrigation O&M plus grants for rehabilitation of irrigation 

systems to IPEDA revenues from the rural lands. 


c/ 	 The fixed programs in the local government development program includes grants 

for: Irrigation O&M, Rehabilitation of Irrigation Systems, and Rehabilitation of 

Roads and Bridges. 


d/ 	 Includes all fixed programs plus the discretionary, or non-fixed grants. 

e/ 	 Includes the direct grant from the Central Government to the Provincial Public 

Works Departments (APBN funds). 


.. 
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Table 3] 

Ratios of Central Government Grants under the Local Government 
Development Program (LGDP) to Total IPEDA Collections, 1979/80 to 1983/84. 

~----.' --- ~~.- 

O&M O&M Grants Plus Irrigation Local Grants for Total all LGDP 
Year Grants on1yal Rehabilitation Grantbl Fixed Programs cl Grants dl 

1979/80 17.9 26.2 37.4 137.6 
1980/81 21.8 30.0 55.1 183.9 
1981/82 27.2 37.8 69.1 224.9 
1982/83 29.7 40.8 73.8 240.5 
1983/84 23.9 30.6 56.1 183.9 

Average 24.1 33.1 	 58.3 194.2 

Computed from Tables 7 and 24. 	 --.] 

"" Notes: 

a/ 	 Ratio of grants for irrigation operation and maintenance (including swamplands and rivers) to total 

IPEDA revenues. 


b/ 	 Ratio of grants for irrigation O&M plus grants for rehabilitation of irrigation systems to total 

IPEDA revenues. 


c/ 	 Ratios of LGDP fixed grants to total IPEDA revenues. Fixed grants include grants for irrigation 

O&M, irrigation rehabilitation , and rehabilitation of roads and bridges. 


d/ 	 Ratio of all LGDP grants to total IPDEA revenues. LGDP grants include fixed program grants 

plus discretionary grants. 


, 
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Korea 

1. Introduct ion 

1.1 Agriculture and the Korean Bconomy 

1.1-01 The gross national product (GNP) of the Republic of 
Korea (ROK) increased from US$ 61.2 billion in 1980 to US$ 
81.1 billion in 1984, an increase of 31%. Per capita GNP 
grew at an average of 5.35% per annum from US$ 1,605 to 
US$ 1,998 during the same period. 

1.1-02 The shares of agriculture, forestry and fishery, 
manufacturing and mining, and other industries in the 
total GNP from 1980 to 1983 are shown in Table 1. The 
contribution of agriculture, forestry and fisheries to the 
GNP, at current prices, averaged 14.8% from 1980 to 1983, 
while manufacturing and mining averaged 29.8%. The total 
contribution of all other industries averaged 55.2% of GNP 
during the same period. 

1.1-03 As a result of the rapid growth in the manufacturing 
and services sectors, the agriculture sector has been 
declining in relative importance since the early 1960s. 
The contribution of agriculture, forestry and fisheries to 
GNP fell from 44% in 1961 to 14% in 1983. The 
contribution of the agricultural sector to foreign 
exchange earnings fell from 35% during the first half of 
the 1960's to only 5% in 1983. The proportion will 
decline further despite increases in agricultural and 
fishery exports, due to the continuing rapid growth of 
manufacturing exports (World Bank 1984). 

1.1-04 The Republic of Korea has a land area of 9,909,000 
hectares. About 2,167,000 hectares (21.9% of the total 
area) are cultivated, of which 1,316,000 hectares are 
paddy fields and 851,000 hectares are upland. The 
remaining 7,742,000 hectares are classified as forest land 
(6,547,000 ha) and others (1,195,000 ha) (Table 2). 

1.1-05 The utilization of cultivated area by various food 
crops is given in Table 3. Rice is planted in 1.23 
million hectares, which is about 57% of the total 
cultivated area and 63.8% of the total area devoted to 
food crops. The area, yield and production of paddy and 
upland ri2e are presented in Table 4. On the average, the 
yield and production of paddy rice have decreased 
compared to 1978 and 1979; however, paddy rice yields in 
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Korea are high by international standards. The yield ang 
production of upland rice have been rather erratic. Thli 
may be attributed mainly to the absence of irrigation in 
the upland areas. 

1.1-06 A World Bank report predicts that given the relatively 
high average income and consumption levels nationallYi 
total demand for agricultural products is unlikely to 
expand 'much faster than the population growth rate (Worla 
Bank 1984). The principal food in the Korean diet is 
rice, which represented 33% of the total food consumption 
by weight in 1982. Other grains comprise a further 16% of 
total food consumption, so that about half of the diet is 
met by grains. 

1.1-07 Korea's population of nearly 40 million is growing at 
a rate of 1.6% per year. Its population density of 400 
per sq.km. and 18.2 per ha of farmland is one of the 
world's highest (World Bank, 1984). As a result of this 
high population pressure, the land made available fot 
agriculture is intensively developed. Furthermore, the 
government has invested in the reclamation of agriculturai 
land from forests and tidal flats, in addition t~ 
irrigation and land consolidation. 

1.1-08 The average size of cultivated land per farm household 
was about r.l ha in 1983 (Korea MAF 1985, p 70). However, 
farm households with less than 1 ha accounted for 67 
percent of total farm households (Table 5). With farm 
households comprising about 24% of the total households 
and a farm population per household of 4.8 persons, the 
role of agriculture in the economy - as a major source of 
employment and income for the rural population is vert 
significant. 

1.2 	 Agriculture and the Fifth Economic and Social Development 
Plan (1982-1986). 

1.2-01 In the Fifth Five-year Economic Development Plan 
(1982-86) and the Revised Economic and Social Development 
Plan (1984-86), the Government's primary objectives for, 
the ag~~cultural sector are national food security, income 
equity for rural families and price stability. The food 
security objective requires full self-sufficiency in the 
staple foods of rice and barley. Rural income equity~ 
which calls for maintaining rural family incomes equal to 
those of urban households, is seen as a necessary 
condi tion for maintaining high agricul tural output~' 
moderating rural-urban migration, and maintaining 
political stability. For price stability, the Government 
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seeks to reduce seasonal and year-to-year fluctuations ib 
agricultural commodity prices, to support producer price~ 
at levels sufficient to give strong production incentives 
and to assure consumers low prices for staple foods (World 
Bank, 1984). 

1.2-02 During the plan periods, agricultural productivity was 
projecte~ to increase at an average annual rate of 3.5%, 
The rate of utilization of farmlands was targeted to 
increase 134%. Annual rice production is estimated to 
increase from 3.55 million metric tons to 5.9 million 
metric tons. With this increase in production, ric~ 
imports will likely be reduced to an average of 430,000 
metric tons per year. 

1.2-03 Average annual farm household income is projected to 
rise at an average rate of 9.8%, from the 1981 level of 
3,687,000 won to 5,481,000 won in 1986. Non-farm income 
of farm households is estimated to increase even more 
rapidly, at an average annual rate of 14%. 

1.2-04 other Government projections of change in the 
agricultural sector during the Fifth Plan (1982-86) are 
summarized in Table 6. The projections include: a decline 
in the agricultural labor force; an improvement in the 
quality of arable land through increased irrigation and 
more land consolidation; increased agricultural 
mechanization and use of fertilizer and other farm 
chemicals; and increased production of various crops. 

1.2-05 A total of W 4,600 billion (at 1980 prices) is to be 
invested in the agriculture sector, with 1,490 billion wo~ 
(33%) fof the development of agriculture infrastructure. 
The policy of the Government on the expansion of the 
agricultural production base centers on the development of 
water resources needed to irrigate the paddy fields for a 
stable supply of foodgrains. About 76% of the paddy 
fields are projected to be irrigated by the end of the 
plan period, 1986. 

1.3 Irrigation Systems Development 

1.3-01 Irrigation of paddy rice in Korea is largely a matter 
of supplementing the relatively abundant but somewhat 
erratic rainfall. Generally one irrigated crop of paddy 
is grown per year, although either barley or vegetables 
may be grown without irrigation (or with some irrigation 
provided by individual farmers) during the winter montha. 
Early transplanting is important in obtaining high yields,!' 
and is frequently facilitated by irrigation. . 
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1.3-02 There are several types of agencies which are 
responsible for the provision of irrigation services in 
Korea. ~he Agricultural Development Corporation (ADC) is 
a semi-autonomous government corporation responsible for 
the planning, design and construction of all large (over 
5,000 ha) projects for irrigation and comprehensive 
agricultural development (including tideland reclamation, 
drainage and land development), and for the survey, design 
and supervision of construction for medium scale 
irrigation projects (50 to 5000 ha). Farmland Improvement 
Associations (FLIAs), of which there are currently 103, 
are semi-autonomous organizations supervised by the 
Ministry of Agriculture and Forestry and by the Provincial 
Governments. FLIAs are responsible for the operation and 
maintenance of both medium and large irrigation projects, 
and for the implementation (with assistance from the ADC) 
of construction of new medium scale irrigation projects. 
While the members of the FLIA are the farmers in the 
service areas, the managing staff are appointed by 
chairman of the FLIA, who in turn is appointed either by 
the MAF or by the provincial government. 

1.3-03 All of the FLIAs are members of the Federation of 
Farmland Improvement Associations (FFLIA). The FFLIA 
provides specialized services to the FLIAs. One of these 
services is related to land consolidation. The FFLIA 
provides"teehnical assistance in the planning for land 
consolidation, and supervision during construction. It 
also provides legal assistance regarding the realignment 
of land holdings. A second service is the provision 
of a management fund for the FLIAs. Those FLIAs which 
have excess funds available can deposit them with the 
FFLIA, where they earn interest at rates of 11 to 13 
percent. The FFLIA is able to loan these funds to those 
FLIAs having financial difficulties. A third service 
provided by the FFLIA involves a fund for the repair of 
irrigation facilities. Finally, the FFLIA acts as an 
intermediary for the FLIAs in obtaining supplies such 
as cement and iron from the government office of supply. 

1.3-04 Provincial governments are responsible for funding the 
construction of the small scale irrigation projects (less 
than 50 ha). These projects are operated and maintained 
by Irrigation Groups consisting of the farmers served by 
these projects. These groups generally do not have any 
professional management staff. County (gun) and city 
governments provide some supervision over the financial." 
activities of these irrigation groups, which currentl~::::'; 
number oger 15 1200. ':;":;;~~ 
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1.3-05 For large irrigation projects, coordination between 
the ADC, which is the implementing agency for. 
constru~tion, and the local FLIAs, which are ultimately 
responsible for their operation, is necessary. Prior to 
1980, ADC turned over to the local FLIAs all the 
constructed facilities of the project soon after the 
completion of construction. Since then, facilities of 
newly constructed projects have been first operated an~ 
maintained by ADC for two to five years prior to being 
turned over to the local FLIA. During this period, AQC 
repairs or rehabilitates the facilities if defects are 
found, and also trains the staff of the FLIA responsible 
for the operation and maintenance of facilities. 

1.3-06 Information related to the importance of irrigation in 
Korea is presented in Table 7. Approximately 929,000 ha, 
or 71 percent of the total area of paddy is irrigated. 
The r~maining 29 percent is classified as "partiall~ 
irrigated" paddy. Historically, the total area irrigated 
by small scale systems has accounted for considerably over 
half of the total irrigated area. However, between 1974 
and 1983 the area irrigated by the medium and larg~ 
systems grew by a total of 35 percent, while the area 
irrigated by small systems increased only by about 9 
percent. Thus by 1983, of the 929,000 ha of irrigated 
paddy, 51 percent was irrigated by small scale projects 
operated by· over 15,200 Irrigators Groups; 17 percent was 
irrigated by medium scale projects operated by 72 FLIAs; 
and 32 percent was irrigated by large scale projects 
operated by 31 FLIAs. 

1.3-07 Irrigation projects in Korea are not easily classified 
as "gravity" or "pump" projects. Many projects involve 
both pumps and reserv~irs, and frequently water is pumped 
into a canal or a reservoir. However, some idea of the 
areas served by different types of facilities is given in 
Table 8. For medium and large scale projects, most of the 
area is served either by reservoirs (71% of the area) or 
by pumping facilities (26%). For small irrigation 
projects, pumps (including tubewells) are much less 
important, accounting for only about 13 percent of the 
area irrigated. The most common facilities are smal~ 
reservo'iTs (account ing for about one-third of the 
irrigated area) and diversion weirs (serving about 
one-fourth of the area). A variety of other types of 
facilities account for over a quarter of the area 
irrigated by these small projects. 

1.3-08 In 'general, very little systematic information i~ 
available on the small irrigation projects. The most 

":' ,-"
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useful information comes from a study by Oh (1976), who 
surveyed 64 small reservoir projects of less than 50 ha 
each, and reported on the methods of organization, rules 
of water distribution, and assessment of costs in these 
projects. In the absence of additional systematic 
information on these projects, the remainder of this 
report will focus mainly on procedures for the medium and 
large scale projects which are managed by the FLIAs. 

2. General Policies Regarding Irrigation Financing 

2.-01 There are four key elements in Korea's policies 
related to the financing of irrigation services. The 
first element is a network of decentralized, 
semi-autonomous agencies (FLIAs and Irrigation Groups) 
responsible both for providing irrigation services through 
the operation of irrigation facilities, and for collecting 
revenues. from the users of these services. The second 
element, which applies to medium and large projects, is 
the provision of construction and development services 
through a centralized agency (ADC) authorized to charge 
the decentralized agencies representing the water users 
(FLIAs) for the cost of these services. The third element 
is the provision, from general tax revenues channeled 
through the budget of the MAF, of subsidies to the FLIAs. 
These subsidies are generally limited to portions of the 
costs of capital development although in some unusual 
cases they may extend to O&M costs. The final element is 
a system of pricing policies which reduces the financial 
burden which would otherwise be placed on the users of 
irrigation services. The critical price policies are 
those for paddy and for electricity. 

2.-02 The general financing principle applicable to medium 
and large scale irrigation projects is that the water 
users are responsible for the entire O&M costs, plus some 
portion of the capital development costs. The same is 
true of the small scale projects, except'that the full 
development costs may be borne by the provincial 
government. 

2.-03 The nominal magnitude of the subsidy provided by the 
central government for capital costs varies from 70 to 85 
percent, depending on a number of factors, such as the 
total cost of the project and the type of facility 
constructed. The amount to be paid by the water users is 
financed by long-term loans from the National Agricultural 
Cooperative Federation (NACF) to the FLIAs at a subsidized 

v _~, ~."... _ .. ' 
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rate of interest of 3.5 percent. 1 (Like ADC, the NACF is 
a semi-autonomous government organization supervised by 
MAF.) C~rtain costs, such as for survey and design, and 
for supervision of construction are completely subsidized 
by the government. 

2.-04 High 'rates of inflation and rising real costs of 
construction have led, over time, to sharp differences in 
the farmers' repayment burden between older and newer 
FLIAs. This difference, and the increasingly high burden 
placed on the water users of recently developed irrigation 
facilities, has led the MAF to set a ceiling on the 
component of user charges levied for project repayment~ 
The ceiling is set at 200 kg of rice (*paddy?) per 
hectare, the monetary value of which depends on th~ 
official government purchase price. Whenever the charge 
for repayment, calculated on the basis of the normal 
subsidy, would exceed this amount, a special arrangement 
to limit the charge to the ceiling amount is triggered. 
The arrangement may be to extend the repayment period for 
the loan,' (which implies an additional subsidy, given the 
below-market rate of interest on the loan) or it may be to 
directly increase the subsidy on the capital costs, thus 
decreasing the portion of the amount which is to be repaid 
by the farmers. 

2.-05 With respect to price policies, the government has foi 
some time maintained domestic rice prices significantly 
above world prices (Table 9). The Grain Marketing Fund 
responsible for government rice purchases and sales has 
experienced significant deficits in its operations, as the 
government has been reluctant to maintain consumer prices 
at the level that would be necessary to eliminate this 
deficit. Still, the consumer price of rice has been well 
above world prices. These pricing policies have thus 
had the effect of transferring income from rice consumers 
and from taxpayers to farmers. This additional income (or 
subsidy) has facilitated the payment of the charges 
imposed £or irrigation services. 

1 Several years ago the 3.5 percent rate of interest was 
nominally raised to 5.5 percent. According to MAF, however, 
there is a speci~l subsidy arrangement whereby the additional, 
interest represented by the 2 percentage point increase "is' ~,. 
returned to the FLIAs. The effective cost of these loans thu~ 
remains at 3.5 p~rcent. ' 
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2.-06 Electricity pricing policies also favor agriculture. 
Separate rates are charged for agriculture, industry and 
household consumption. The lowest rate is charged to 
agriculture. Because of the importance of electric pumps 
for irrigation, this price policy represents an indirect 
subsidy on the O&M costs of many irrigation projects. 

3. Capital Coata of Irrigation 

3.-01 A great deal of irrigation development in Korea is a 
gradual process, with improvements and additions being 
made on a more-or-less continuous basis to existing 
facilities. Of the 103 FLIAs, a total of 65 reported 
expenditures in 1983 under the category of "new irrigatiori 
facilities."· 

3.-02 The pattern of gradual development of irrigation 
facilities can be illustrated by information from the Ki 
Ho FLIA in Kyonggi Province. This FLIA, which covers some 
14,300 ha, has 4 main reservoirs, 14 smaller reservoirs, 
28 pumping stations, and 9 concrete wiers. Of the main 
reservoirs and their distribution canals, three were built 
between 1961 and 1965, while the fourth was built in 
1972. The smaller reservoirs were built between 1942 and 
1970. The pumping stations have been built over a number 
of years, with two constructed as recently as 1983. Many 
of these pumping stations, including the two constructed 
in 1983,do not bring new land under irrigation, but 
simply enhance the water supply to parts of the existing 
irrigated area. 

3.-03 Given this pattern of incremental improvement in. 
irrigation, it is difficult to determine the capital costs 
of irrigation in a meaningful way. Data reported by the 
Agricultural Development Corporation on construction costs 
for 8 completed agricultural development projects are 
given in Table 10. These costs, which have been adjusted 
to 1983 prices using the wholesale producer price index, 
often include aspects of tidal reclamation and drainage as 
well as .irrigation. The range of costs is from 6.7 t.o 
14.4 million won per ha. At the 1983 exchange rate of 796 
won to the U.S. dollar, these costs are from $8,400 to 
$18,100 per hectare. 

3.-04 Data on 
completeA; in 
consolidation 
approximately 

farmland improvement and expansion project~ 
1983 are presented in Tab Ie 11. L/inp ,,: 
averaged 5,940 thousand won per ha, oi 

$7,500 per ha. Drainage and slope .. :.' 

- r 
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reclamation projects were less costly, amounting to about 
$4,200 peJ:' ha. 

3.-05 Data on irrigation development projects completed or 
under construction in 1983 are shown in Table 12. The 
cost of reservoir projects completed in 1983 averaged 
8,540 thousand won per ha, or about $10,700 per ha. The 
cost of pumping stations, weirs, infiltration galleries 
and tubewells ranged from about $1,680 per ha (for weir 
projects) to $3,440 per ha (for pumping stations). 

3.-06 Tables 11 and 12 show information on the magnitude of 
the nominal subsidies provided by both the central and 
local governments for the capital costs of irrigation 
development and farmland improvement and expansion 
projects. The nominal subsidies for slopeland reclamation 
(a minor category involving only about 700 ha in 1983) 
amounted to about 32 percent. For all other types of 
projects, the nominal subsidies ranged from about 
two-thirds of the capital cost (for weirs) to over 90 
percent (for tubewells and drainage projects). Local 
government subsidies are important for land consolidation, 
and for the types of structures common to small scale 
irrigation projects (weirs, infiltration galleries and 
tubewells). 

3.-07 Data on the capital cost of the 1m Jin project, 
financed by the Asian Development Bank, are given in Table 
13. The total cost of the project averaged 7,900 won per 
hat of which about 4,600 won was for the cost of the 
pumping stations. Land consolidation, undertaken on only 
a portion of the total area, cost about 4,800 won per ha 
consolidated. The nominal government subsidy averaged 77 
percent, but varies from 72 percent for the pumping 
stations to 100 percent for the drainage costs. 

3.-08 Data on the construction costs of five medium scale 
irrigation projects financed by the World Bank are given 
in Table 14. These costs, given in 1981 prices, ranged 
from about 4.6 to 6.1 million won per ha. 

4. Operation and Maintenance Costs 

4.1 Budgetary procedures for the provision of O&M funds 

4.1-01 Each individual FLIA is responsible for the 
preparation of an annual budget for the operation and 
maintenance of its irrigation facilities. Funding of the 
O&M budget comes from the revenues of the FLIA, the 
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principal: component of which is fees collected fr.om 
farmers. The size of the O&M budget will thus affect the 
water charge which the FLIA must levy on the farmers. 

4.1-02 Although each FLIA develops its own O&M budget,i~ 
does so within a clearly defined framework established by 
guidelines promulgated by the government. The guidelines 
for a given calendar year are distributed to the FLIA 
offices in October of the previous year. Each FLIA then 
develops a proposed budget and forwards it to its 
respective Provincial Government by the end of November 
for approval. The Provincial Government in turn must 
send back to the FLIA its approved budget by the end of 
December. 

4.1-03 The Ministry of Agriculture and Fisheries (MAF) 
provides the Ministry of Interior (MOl) with general 
guidelines on O&M costs of agricultural projects. 
However. the MOl makes the final decisions on what 
adjustments to make and what guidelines to adopt. As a 
general rule, the MOl does not refer back to the MAF 
the final guidelines prior to sending these to the FLIAs 
through the Provincial Government offices. Furthermorei 
the MOl has its own set of criteria for budget 
preparation. Most of the items in the guidelines pertain 
to personnel -and administrative expenses, with only a few 
being related specifically to agriculture. 

4.1-04 In the budget guidelines is stated a three-fold 
rationale for their existence: (1) the need to decrease 
the costs borne by the farmer-members of the FLIAs; 
(2) the advantages offered by establishing an accounting 
system with checks and balances on revenues and 
expendi tures; and (3) th.e importance of a good financial 
management condition. 

4.1-05 In estimating the revenues, the guidelines suggest 
that esti~ates should be "sound" and must be based on 
"reasonable assessments". The value of the products are 
to be based on the Government purchase price of second 
grade products. The FLIAs are urged to aim for increa.ed 
revenues 'from non-irrigation water charges and to 
carefully manage the existing assets of the associations. 
Regarding expenditures, the guidelines call for limiting 
administrative costs to the previous year's budget. for 
avoiding unnecessary purchase of assets and for 
considering the sale of existing assets which are not j, 

being utilized. The FLIAs are also asked to establisH 
priorities for project expenditures. 

http:increa.ed
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4.1-06 FLIAs"are to have reserve funds both for depreciation 
and for retirement pension. For depreciation, the 
guidelines require that depreciation based on present book 
value b~ maximized. Interest earnings from the 
depreciation fund must be added to that fund, and may not 
be used for other purposes. The retirement pension fund 
must equal one-tenth of the expenditure for salaries. 

" " 

4.1-07 The guidelines for budget preparation have specific 
figures which set limits on many of the FLIAs expenditures 
(see Annex 1). Cost items covered by the guidelines 
include the following: 

Standard water charges for O&M, excluding project 
cost repayment. A maximum water charge, specified 
in kg of paddy per ha, is stipulated for each source 
of water (pump, reservoir, etc.); 

Personnel and labor costs. The rate per day and 
number of days per year are specified for each kind 
of labor and skill required: 

Personnel allowances and benefits. Maximum meal 
allowances per person per day, medical insurance 
based on the monthly salary, clothing allowances 
for hal f . of the regular staff, tui t ion fee 
allowances for the children of the staff, overtime 
pay during the irrigation period for the temporary 
staff, and salary increases for specific levels of 
positions are all specified in the guidelinesj 

Fuel costs for heatin~ offices. Actual costs are 
allowed but the temperature, number of hours, and 
number of days for heating are specified; 

Office· expenses (books, magazines, newspapers, 
telephone and telegram. The allowable budget 
depends on the size of the FLIA (e.g., number of 
sections, and field offices) and on the number of 
staff members; 

Allowances for officials. Allowances are stipulated 
for certain positions, with the amounts increasing 
with the size of the benefitted areaj 

Operation and maintenance of vehicles. The 
allowable amount per year depends on the kind of 
motor vehiclej 
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Incidental expenses. A percentage of the 
collect.ion from water charges is allowed, with the 
percen~age varying according to the size of the 
irrigabed area. 

4.1 	08 The amounts provided for in the guidelines are maximum 
amounts, and it is not required that every FLIA spend at 
the levels indicated. A relatively poor FLIA, for 
example, may decide not to provide its staff members with 
clothing ~llowances, tuition fees for their children, 
etc. 

4.1 	09 With the allowable expenditures specified in detail in 
the guidelines, the FLIAs make it a point to prepare 
their budgets in accordance with the provisions in the 
guidelines. As a result, the provincial governments do 
not generally have to make major changes in the budget 
proposals submitted to them by the FLIAs. 

4.2 	 Expenditures for O&M 

4.2-01 Information on O&M expenditures for medium, large and 
very large (over 20,000 ha) irrigation projects, as well 
as for four FLIAs visited by the team in September of 1985 
are presented in Table 15. The figures are expressed in 
terms of average amounts spent per hectare of benefitted 
area. There is little variation in the total amount among 
the three size categories of projects (ranging from 
155,600 to 167,600 won per hal, although the three very 
large projects show a somewhat lower cost. Two of the 
four FLIAs visited by the team had O&M costs per ha very 
comparable to these averages, while one was considerably 
lower, and one somewhat higher. 

4.2-02 In Table 15, O&M costs are divided into three 
categories. Direct O&M costs include costs for repairs 
and operation of reservoirs, pumping stations, canals and 
weirs, and salaries of pumping station operators and 
reservoir and canal gate keepers. (Using the FLIA 
accounting system as shown in Annex 2, this category is 
the same as item 1 (Irrigation Costs) under Project Direct 
Costs). Administrative costs include personnel costs 
other than for employees directly involved in pumping 
station and reservoir and canal operation, plus office 
expenditures (items 1 and 2 under Administrative Costs in 
Annex 2), "Other" O&M costs include items such as rental 
of assets,. dredging costs for reservoir maintenance, aDd 
forestry costs for upstream reservoir management (items 2 
and 3 under Project Direct Costs in Annex 2). 
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4.2-03 In general. direct O&M costs account for about 
one-third of the total O&M expenditures. with little 
variation by project size. For the four FLIA visited by 
the team. the direct O&M costs ranged from about 
one-fourth of total O&M costs in two cases. to nearly 40 
percent in one case. 

4.2-04 Administrative costs account for close to half of the 
total O&M costs of the FLIAs. There is some tendency for 
the absolute and relative amount of administrative costs 
per ha to decrease as the size of the project increases. 
For small projects, these costs are 51 percent of the 
total. For large projects between 5,000 and 20.000 ha of 
planned area. the average administrative cost is about 46 
percent of the total, while for the three largest FLIAs in 
Korea (over 20,000 ha each), the comparable figure is 45 
percent. Administrative costs in the four FLIAs visited 
ranged from 41 to 55 percent of total costs. 

4.3 	 Desired Expenditures for O&M 

4.3-01 To a considerable extent, the desired levels of 
expenditure for O&M. as seen by the government. are 
reflected in the budget guidelines prepared by MAF. It 
appears that in general projects are not suffering from 
inadequate ftinding for O&M. The fact that O&M expenditure 
levels are closely tied to the price of rice, which has 
not risen as rapidly as salaries and other O&M costs in 
recent years, has led to some financial pressures on the 
FLIAs. Through its budget guidelines, the government has 
attempted to see that these financial pressures do not 
lead to excessive cuts in critical O&M expenditures. For 
example, the government has revised downward the 
authorized number of personnel in various categories. The 
Director of one FLIA indicated that staff reductions 
(through attrition) and reductions in use of consumable 
materials were the two principal methods of dealing with 
these financial pressures. 

4.4 	 Control over Expenditure Decisions 

4.4 	01 Control over expenditure decisions of FLIAs is largely 
accomplished by the MAF and the Provincial governments 
through budget controls (oversight over the budget 
preparation through the detailed budget guidelines 
provided to the FLIAs, and ultimately through the power of 
approval· of the budget) and through audits of 
expenditures. Financially. the FLIAs are thus accountable 
primarily upward to the Provincial government and to 
the MAF. For small irrigation projects run by Irrigators· 
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Groups 	 (non-FLIAs), financial accountability is upward to 
the county (gun) executive, who has approval authority for 
the expenditure of the funds. 

4.4-02 There is no formal mechanism of downward 
accountability that would give farmers any direct control 
over expenditure decisions. The degree of indirect 
control ~hich the farmers have, due to the fact that th. 
FLIAs ar~ financially dependent on the water charges whi~~ 
the farmers pay, is difficult to ascertain. Wade (1982) 
argues that within the Korean social context, the 
incentives for prompt payment and the strong coercive 
sanctions against defaulters largely eliminates the 
nonpayment of water charges as a mechanism by which 
farmers can register their dissatisfaction with the 
performance of the FLIA. On the other hand, the 
professional staff of the FLIA studied by Wade strongly 
opposed proposals from the government which would requir~ 
an increase in the water charges which the FLIA would 
have to levy. Wade tentatively attributed this to"~ 
diffuse sense of what 'the farmers' as a body will 
tolerate and what they will not" (p 132). 

4.4 	03 Sensitivity to farmers' dissatisfaction with high 
levels of water charges also appears to exist within the 
government.' The establishment of a ceiling on water 
charges for project repayment and the fact that budgets 
and water charges are not finalized until the price of 
rice is announced each year are indications of this. In 
discussions at MAF, efforts of the Ministry to reduce 
the O&M costs borne by farmers were noted. MAF is 
undertaking training to increase the productivity of FLIA 
staff, with a view to gradually reducing the number of 
staff employed. A desire to avoid political unrest among 
farmers and an awareness that farmer discontent with the 
level of water charges is high appear to motivate 
government efforts to control the expenditures of the 
FLIAs. In this indirect way, farmers appear to have some 
influence over the O&Mexpenditures of the FLIAs. 

5. 	 Farmers'Ability to Pay for Irrigation Services 

5.1 	 Output Price Policies 

5.1-01 As noted in Section 2, the price which Korean farmers 
receive for rice is considerably above the world price. 
This has a significant impact on the farmers' ability to 
pay the water charges which are levied. In 1983 the 
average water charge was 156,300 won per ha. At the 1983 

-~, . 
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government rice price of 504 won per kg of paddy, thi~ 
amounts to 310 kg of paddy per ha. Taking the average 
1983 yield for the high yielding rice variety (Table 16) 
of 6,700 kg of paddy per ha (4,800 kg of polished rice per 
ha, con~erted at the milling rate of .72), the wat~t 
charge ~~ounts to 4.6 percent of gross production. At 
world prices, it is estimated that the farmgate price ~f 
paddy iri 1983 would have been only 332 thousand won per 
ton of p~lished rice (Table 9), which is equivalent to 239 
won per kg of paddy. At this price, it would require 654 
kg of paddy to meet the average water charge, or 9.8 
percent of the average gross production of the high 
yielding variety of rice. 

5.1-02 Although it is true that if domestic rice prices were 
at world levels, other prices (such as wage rates) 
affecting the costs of production would have also been 
lower, it is clear that government intervention in the 
rice market in Korea has a significant effect on the 
ability of the Korean farmers to pay for the costs of 
irrigation services. 

5.2 	 Price Policies for Inputs other than Water 

5.2 	01 As noted in Section 2, farmers in Korea have had to 
pay somewhat more for fertilizer than would be the case if 
world prices prevailed. This has had a modest negative 
impact on their ability to pay for irrigation services. 

5.2-02 Of greater importance than fertilizer price policies 
are the policies for the pricing of electricity, 
Agriculture has the most favored rate for electric power, 
paying only 20.35 won per kilowatt hour, compared with the 
lowest rate for industrial users of 46.85 won per kwh. 
Given the large amount of pumping for irrigation in many 
projects, this subsidy can have a significant impact on 
the costs which the farmer must pay. 

5.2-03 Data from the Pyong Taek FLIA provide an example of 
the importance of this subsidy. Six large electrically 
driven surface pumps provide a substantial amount of the 
irrigation water used. During the 1985 irrigation season, 
a total of 18,637 thousand kwh of electricity were 
consumed. At the agricultural price of electricity of 
20.35 won per kwh, this amounts to 379,261 thousand won, 
or about 24,000 won per hectare of assessed area. If the 
industrial rate of 46.85 won per kwh applied, the' 
electricity charge would have been approximately 2.3 times, 
as much, or 55,200 won per ha. The subsidized electricity 
rate thus reduces the water charge that must be paid by 
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the farmers served by the Pyong Taek project by an average 
of about '31,200 won per ha, which is about 16 percent of 
the total water charge that farmers actually pay. 

5.3 Tax Policies 

5.3 	01 The ability of the farmer to pay for irrigation 
services may also be affected by the policies of the 
government with respect to taxes which must be paid by 
farmers. In Korea, there are no significant taxes paid by 
farmers to the central government; however, the farmers 
pay two land-related taxes to the provincial government. 

5.3.1 	 Property Tax 

5.3.1-01 Own~rs of agricultural land are required to pay a tax 
at the rate of 0.1 percent applied to the taxable value of 
the land, which in turn is 50 percent of the established 
market value of the property. In the absence of data on 
the actual amounts of these taxes, it is difficult to 
assess their impact on the ability of farmers to pay for 
irrigation services. A crude indication of the importance 
of this tax can be constructed from data on land values of 
irrigated land in sample sites studied by Kim (1982). The 
average value of irrigated paddy land in five districts 
studied was '1.14 million won per ha. A tax of 0.1 percent 
on 50 percent of this value is only 570 won per h~. 
It thus seems unlikely that this tax is an important 
factor affecting the farmers' ability to pay for 
irrigation services. 

5.3.2 	 Farmland Tax 

5.3.2-01 In addition to the property tax, a farmland tax must 
be paid by owners registered in the farmland tax book; 
The tax~ble land is classified as either Class A (farmland 
for the production of rice) or Class B (farmland for the 
production of other crops). Taxes are based on the income 
derived from the farmland, minus a fixed exemption of 1;44 
million won. Taxable income is classified into 16 levels, 
to which a set of progressive tax rates is applied (Tabla

I 

17). These rates range from 6 to 55 percent of the 
taxable amount. 

5.3.2-02 In the absence of the detailed farm records needed for 
the calculation of the taxable'income, a farmer may elect 
to have the taxable income based on standard yield _tid 
expenditure figures. For rice, the standard yield depends 
on the class of farmland, and is converted to value terms 
at the government price of rice. Production expenses 
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include all direct expenses, plus the value of familY 
labor. It has been suggested that the use of standard 
production and expense figures results in taxable inco~~ 
figures :which are low relative to actual income (Hans~ri 
and Rao 1979, p 348). 

5.3.2.-03 As ~in the case of the property tax, the absence of 
data on actual collections makes it difficult to asse~~ 
the importance of the farmland tax on farmers' ability to 
pay for irrigation services. To gain some insight into 
the matter, estimates of the average amount of farmland 
taxes that would be due from rice farming have beed 
developed (Table 18). These figures are based on an 
annual survey of production costs conducted by MAF. It 
appears that for farms under 1.0 ha in size, little or no 
tax would be due. About two-thirds of all farm households 
in Korea have less than 1.0 ha of cultivated land (Table 
5); therefore, it appears that for the majority of Korean 
farmersi this tax is of little consequence. For the 
farmers farming between 1.0 and 1.5 ha (about 20 percent 
of the farm households), the tax is estimated to average 
about 20,000 won per ha, which at current government rice 
prices (520 won per kg paddy) is equivalent to about 38 kg 
of paddy per ha, or about 12 percent of the average cha~ge 
for irriga~ion services. . 

5.4 Nature and Magnitude of Direct Irrigation Benefits 

5.4-01 The benefits of irrigation to Korean farmers consist 
mainly of increased yields due both to reduced water 
stress and to earlier transplanting, and savings in labot 
associated with water and weed control. Some changes in 
cropping intensities may occur as a result of irrigation, 
but the direction of the change is not consistent. The 
conversion of upland to paddy is frequently associated 
with a dec~ease in the cropping intensity. This is 
because upland crops are frequently of short duration, so 
that the cropping intensity is often greater than 1.0, 
while only a single rice crop is grown on much of the 
paddy land. On the other hand, cropping intensities have 
been ob~erved to increase in some cases where existin* 
paddy land is brought under irrigation. In these cases, 
farmers with irrigated paddy planted a winter barley crop 
following the summer paddy crop, while farmers with 
unirrigated paddy did not grow barley because it 
interfered with timely transplanting of the paddy crop 

. ··1:(Kim 1982). 

5.4-02 There are few data that provide direct evidence of t~e 
effects of irrigation on rice yields. From the indirect 

.... ''':" 
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information that is available, two conflicting pictures 
emerge: . one suggesting large increases in yield due to 
irrigation, and the other suggesting very modest increases 
in yield. 

5.4 	03 Studies which appraise or evaluate specific irrigatio~ 
projects frequently anticipate or report large increase~ 
in rice yields as a result of irrigation. For exampleJ 
the appraisal report for the Pyong Taek-Kumgang Irrigation 
Project estimated that yields would double as a result of 
irrigation. This was based on the reported average yield 
of rainfed paddy of 2.0 tons of polished rice per ha in 
normal years, and a reported average yield of over 4.0 
tons per ha achieved by each of a small number of FLIAs 
(then called Land Improvement Associations) accounting 
for 4 percent of the irrigated area of the country (World 
Bank 1969). Similarly, for the 1m Jin Project (operated 
by the Pa Jo FLIA) financed by the ADD, rice yields were 
projected to rise from 3.2 to 5.3 tons per ha by 1988 as a 
result of the project (ADD 1983, p 83). 

5.4 	04 Some post-project evaluations have also reported large 
increases in yields as a result of irrigation. In an 
evaluation of a the results of a loan by the United states 
Agency for International Development (USAID) for some 66 
small-sc~le ·irrigation projects, it was reported that the 
average increase in yields in 14 projects visited was 2.4 
metric tons of polished rice per ha, with increases in the 
individual projects ranging from 1.5 to 3.6 tons (USAID 
1980, p 4). These figures, however, represent the change 
in yields between 1974 and 1979 as reported by farmers 
when questioned by the evaluation team. No attempt was 
made to assess the reliability of these estimates, or to 
separate the effect of irrigation from other factors 
affecting yields. An evaluation of the results of several 
medium scale irrigation projects financed under a World 
Dank loan reported increases in rice yields ranging from 
1.0 to 1.3 tons of polished rice per ha, with the average 
increase being 1.1 tons (Kim 1982, p 48). Again, however, 
the increase (which the report attributes entirely to 
irrigati6n) is simply the difference in yields before. 
and after the project. 

5.4-05 A rather different picture emerges from the aggregate 
data published by MAF. Yield data for rice in irrigated 
areas managed by the FLIAs are compared with average y~eld 
data for:~ll rice in Table 19. No yield data on the small 
irrigation projects of less than 50 ha (managed by the 
Irrigators' Groups), are available. It was thus assumed 
in making the calculations for Table 19 that the average 
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yield in the areas served by the Irrigators' Groups is the 
same as in the areas served by the FLIAs. This assumption 
probably overstates the yields of the small projects. Oh 
(1976), who surveyed 64 small reservoir systems, concluded 
that mostcof them had failed to get the water to the 
farmers in the right amounts and at the right times. .He 
also note4 that the physical maintenance of these systems 
was poor. 

5.4-06 The i~plied differences between the average yields of 
irrigated~and non-irrigated rice are presented in the 
final column of Table 19. To the extent that the yield of 
irrigated rice in areas served by the small systems is 
overestimated, the figures in this column are also 
overestimated. For the entire country, the difference is 
only 720 ~g of polished rice per ha. Among the provinces, 
the differences range from 210 kg per ha to 1,300 kg per 
ha. Four of the eight provinces showed differences of 
less than 500 kg per ha. 

5.4 	07 Part Df the reason for the small difference between 
the yield~ of irrigated and non-irrigated rice may be that 
the non-irrigated rice is not completely dependent on 
rainfall.· Korean statistics report all rice not irrigated 
by FLIAs or Irrigators' Groups to be "partially 
irrigated." But all irrigation projects which irrigate 
existing rice fields are limited to improving conditions 
over the pre-existing "partially irrigated" conditions. 
The aggregate statistics thus suggest that the average 
increase -in rice yields due to irrigation may be 
considerably less than has been indicated in reports of 
specific projects. 

5.4-08 Another indirect method of estimating the benefits of 
irrigation is to examine data on the increase in land 
values resulting from the implementation of irrigation 
projects. In his evaluation of medium scale projects 
funded by the World Bank, Kim (1982) obtained data on land 
values in the area irrigated by the projects, and in 
nearby noo-irrigated areas. The increases in land values 
that could thus be attributed to irrigation were much. 
smaller than would be expected from his estimates of the 
increases in net farm income. 

5.4-09 Calculations based on Kim's data are presented in 
Tables 20A and 20B. The last line of Table 20A presents 
Kim's est,imates of the increase in net income due to 
irrigation. These range from 663,000 to 819,000 won per 
ha. Also shown in the table are the major components 
underlying the estimated increase in net income. 

- ,
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5.4 	10 The most important component is the value of the 
increase in rice yield. But an additional source of 
increased income is a modest but significant savings in 
labor costs. Kim reports in some detail on differences in 
labor use for various crop production activities before 
and after irrigation. The most important differences 
directly attributable to irrigation appear to be a 
decrease of about 16 man-days per hectare for irrigation 
and drainage activities, and an increase of about 6 
man-days per hectare for harvesting activities. The 
decrease in labor for irrigation activities reflects the 
fact that in the absence of the irrigation project, 
farmers were engaged in a variety of water control 
efforts. Thus the net labor saving due to irrigation was 
about 10 man-days, equivalent to about 74,000 won, per 
ha. 

5.4-11 Additional fertilizer use following the introduction 
of irrigation increased the cost of production modestly. 
The residual category "other increases in production 
costs" in Table 20A includes changes in a variety of items 
such as pesticides, seeds, machinery, etc. 

5.4 	12 Kim's data on land prices permit an alternative 
estimate of the increase in net income from these 
irrigation projects (Table 20B). Data for the best class 
of land indicate increases in land values of from 907,000 
to 3,530,000 won per ha due to irrigation. To translate 
these increases into estimates of increases in annual net 
income requires the choice of a capitalization rate. The 
lower the rate chosen, the lower will be the estimated 
increase in net income. A relatively high rate of 20 
percent was used in the calculations in Table 20B. At 
this rate, the estimated increase in net income due to 
irrigation ranges from 181,000 to 706,000 won per ha. 
Using the same figures as presented in Table 20A for the 
changes in cost of production (for labor, fertilizer and 
"other"), the yield increase consistent with these 
estimates of increased net income can be calculated. 

5.4-13 In the final line of Table 20B, these implied yield 
increasei due to irrigation are compared with the reported 
total increase in yield used in calculating the original 
estimates of the effect of irrigation. For the projects 
in Chungseo, Sewol and Kosan districts, the implication is 
that the ~increase in yield due to irrigation is only from 
one fourih to one-half of the reported total increase in" 
yield. For projects in the Hoam and Samduk districts, the 
implied yield increase due to irrigation is much closer to 
the total increase. 

: .~., ~ 	 ': 
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5.4-14 It is likely that part of the reason for the 
difference between these two latter districts and the 
first three districts is that in Hoam and Samduk 
districts, barley is grown following rice on about 
one-fifth of the area (giving a cropping intensity of 
1.2), whereas in the other districts, barley was not 
grown, and the cropping intensities were about 1.0. The 
additional income earned from barley production should 
account for part of the increase in land values in these 
two districts, and should not be attributed to rice, as it 
is in Table 20B. 

5.5 	 Estimates of Farmers' Ability to Pay for Irrigation 
Services 

5.5-01 Farmers' ability to pay for irrigation services can be 
considered from at least two points of view: the cost of 
irrigation services relative to the income generated from 
irrigated crop production, and the cost of these services 
relative to the incremental income attributable to the 
irrigation services. While the latter approach is more 
satisfact6ry from a conceptual point of view, the data 
requirements for the former are much less demanding. 

5.5 	02 Estimates of the cost of irrigation services relative 
to income for various projects are presented in Tables 21 
and 22. Estimates for the 1m 3in and Pyong Taek-Kumgang 
projects are based on income projections made either at 
the tim~. of project appraisal, or shortly after the 
project was completed. In the case of 1m 3in, the 
projections imply a ratio of water charges to the 
incremental net income due to irrigation (the benefit 
recovery ratio) of 11.7 percent for a composite farm with 
a cropping pattern which mirrors the anticipated aggregate 
cropping pattern. For a farm producing only rice, 
however, the data imply an average benefit recovery ratio 
of 20.9 percent. This considerably higher benefit 
recovery ratio is particularly relevant in light of the 
fact that at the time of the ADB Project Completion 
Report, the target for irrigated paddy for the project 
had increased by 24 percent over the amount anticipated at 
the time of appraisal (ADB 1983, p 24). 

5.5-03 Similar estimates were derived from projections in the 
World Bank's appraisal report for the Pyong Taek-Kumgang 
project. These estimates suggest that on the average, 
approximately one-third of the net benefits would~e 
needed to meet the water charges imposed. 
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5.5 	04 The post-project evaluation of small scale irrigation 
projects financed with a loan from USAID did not provide 
enough data to determine benefit recovery ratios. For the 
14 projects surveyed, however, the average water charges 
amounted to 11.6 percent of the incremental gross income. 
If the relationship between this ratio and the benefit 
recovery r~tiois similar to the situation with the 1m Jin 
and Pyong Taek-Kumgang projects, as shown in Table 21, 
then the ~verage benefit recovery ratio for these projects 
would be between 14 and 17 percent. 

5.5-05 Two alternative estimates of the benefit recovery 
ratios for each of the five medium scale projects studied 
by Kim (1982) are presented in Table 22. The first 
estimate is based on the total reported increase in 
yields, while the second is based on data on increases in 
land values. The first method gives benefit recovery 
ratios ranging from 19 to 27 percent. The second method 
gives a wider range of values for the five projects. For 
two of the projects, the estimated benefit recovery ratios 
are approximately 50 percent, while in one case, the ratio 
is about 100 percent. For the two projects with cropping 
intensities significantly greater than 1.0 (Hoam and 
Samduk), a~d which thus may have had higher net benefits 
than the other projects, where a single rice crop 
dominated the cropping pattern, the benefit recovery 
ratios are estimated to be 30 and 18 percent. 

5.5-06 The aggregate data on irrigated and non-irrigated 
yields by province provide the possibility of estimating 
the average water charges as a percent of the difference 
in gross income between the irrigated and non irrigated 
rice (Table 23). Conceptually, these estimates are 
roughly comparable to those in the second column of Table 
21. But because they ignore the effect of irrigation on 
crops other than rice, while including total charges for 
irrigation water, they over-estimate the proportion of 
actual benefits which is used to pay for water charges. 

5.5-07 With the exception of Chung Nam and Gyeong Nam 
provinces,these estimates imply that between about 
one-fifth to slightly over one-half of the gross 
incremental rice production goes to pay water charges. 
Again assuming that the relationship between this ratio 
and the benefit recovery ratio is approximately the same 
as observed for the 1m Jin and Pyong Taek-Kumgang project. 
in Table 21, the implied benefit recovery ratios for the*e 
provinces would range from about one-fourth to 
two-thirds. For Chung Nam and Gyeong Nam provinces, the 
data imply that average water charges are equivalent to 

.' ....0-. ':"'"' . . ..... ~ - .. !r .•~ 
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approximately 80 and 100 percent. respectively. of the 
gross incremental rice production. 

6. Methods of Financing Irrigation Services 

6.1 Direct Methods 

6.1.1 Policy Principles 

6.1.1-01 One important policy principle underlying the 
financing of irrigation services is that within the 
framework of prices established by government policy, and 
within the framework of rules regarding (1) central and 
local government subsidies for irrigation services and (2) 
central and local government controls over budget 
preparation and expenditures, the FLIAs must be 
financially autonomous. This implies both that each FLIA 
must generate revenues through charges it imposes on its 
members. and that other revenues which the FLIA can 
generate from its assets can be retained to help cover its 
expenditutes. 

6.1.1-02 A second implied policy principle is that water 
charges should be related to the benefits received. This 
principle leads to differences. even within a single FLIA~ 
in water charges among farmers. 

6.1.2 Financing mechanisms 

6.1.2-01 The primary mechanism of direct financing of 
irrigation services is per hectare charges levied on 
farmers in irrigated areas. This mechanism is used in 
areas irrigated by both FLIAs and Irrigators' Groups. A 
second important financing mechanism is the generation of 
income or other revenues from assets controlled by the 
FLIAs. This includes interest income, income from the 
sale of water for non-agricultural purposes, and revenues 
from the sale of assets. 

&.1.3 Assessment, billing and collection procedures 

6.1.3-01 Assessment. Determination of the water charges to be 
assessed to each farmer served by an FLIA is a fairly 
complex process, the details of which vary among FLIAs. 
As a general rule, each FLIA is divided into several 
districts, or project units, each of which may be served 
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by relaifvely independent irrigation facilities. 2 T~e~~ 
are a lotal of 932 such districts in the existingld~ 
FLIAs. Within a single FLIA, certain components of th~ 
water ch~rges vary by district. 

6.1.3-02 Inf~rmation obtained from the Pajo FLIA illustr~te~ 
the assessment procedures. Pajo consists of 5 districts, 
or sub-projects. The O&M component of the water charge 
varies among the 5 districts, but is uniform within each 
of the districts. 3 In calculating the O&M component of 
the water charge, a distinction is made between 
administrative costs and the direct cost of irrigation 
(pumping, operation of reservoir and canal gates, etc.) A 
single average per ha cost of administration is calculated 
and applied to all land in all districts. The direct 
costs of irrigation are calculated separately for each 
district. 

6.1.3 	03 With respect to the component of the water charge for 
the repayment of. the project construction costs, four 
grades of land are recognized, based on the presumed 
benefits'received as a result of the irrigation project; 
The highest charge is levied on land which is newly 
irrigated by the project, and on which land consolidation 
has taken place. Newly irrigated land not yet 
consolidated is charged a lower amount. Previousli 
irrigated land which has been consolidated is charged • 
still lower amount, while the lowest charge is levied 
against previously irrigated land which has not been 
consolidated. 

6.1.3-04 The Pyong Taek FLIA has a slightly different way of 
applyini the same basic benefit principle. Unlike mos~ 
FLIAs, Pyong Taek consists of a single zone. Thus the 
component of the water charge covering O&M is uniform 
throughout area served. The component of the charge for 
the repayment of project costs varies according to three 

2The existing 103 FLIAs are the result of a number of 
mergers of smaller FLIAs over the years. In 1969, for example, 
there were 27-2 associations (World Bank 1969). The mergers 
reflected gove~nment policy designed to enhance administrati~~ 
efficiency. Some of the districts of existing FLIAs were 
originally independent FLIAs. 

3This represents a considerable simplification over the 
procedure that fwas used until 1984. Under the previous approach, 
O&M charges Were differentiated according to some 20 different 
categories of land. 
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factors. A basic charge for capital repayment (currently 
50 	 kg per ha) is levied against all irrigated land. 
Additional charges are levied against sloped land (70,kl 
per ha) and against land which has been consolidated (60 
kg 	per h~). 

6.1.3-05 Billing. Bills for each farmer are prepared by the 
FLIA. In some cases, as with the Pyong Taek FLIA, the 
actual bill is generated by a computer operated by the 
Provincial government, for which service the FLIA pays the 
Provincial government. The bills may be given to a farmer 
representative (Hueng Nong Gye leader) from each village; 
however, in order to speed delivery of the bills to the 
farmers (and thus to enhance the prospects for early 
receipt of the charges), the FLIA field staff may deliver 
the bills to the individual farmers. In the case of a 
few, reiatively isolated farmers, the bills may be 
mailed. 

6.1.3-06 As a rule, the bill is delivered to the farmer on or 
before the 25th of November. The bill contains the 
farmer's name. his address, the amount due if it is paid 
on or before the 25th December, and the amount to be paid 
should the water charge be paid after the due date. 
Penalty charges apply to late payments. The bill has only 
the amount· of water charge to be paid and has no 
indications on the kind of crop served by the irrigation 
system, nor does it state the hectares covered. 

6.1.3-07 Collection. Beginning in 1984, all water charges must 
be paid by the farmers in cash to the FLIA through the 
county and sub-county cooperatives of the National 
Agricultural Cooperative Federation (NACF). It is the 
policy of MAF that all matters pertaining to collections 
of money from farmers must be handled solely through the 
NACF. Four reasons are given for this policy: 

1. 	 Adding the collection of water charges to NACF's 
activities will increase the utilization of the 
local· NACF branch offices, which are fairly 
acces~ibleto the farmers; 

2. 	 It is considered to be less costly for NACF to 
collect the water charges than for the MAF and the 
FLIAs: to provide the needed staff members at the 
office and field stations for the same purpose; 

,. ,. 

3. 	 Direc~ payments made by farmers to the NACF will 
avoid 'problems which may arise from the handling of 
cash by the FLIA staff, especially if the 
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collections are not remitted to the local bank 
at the end of each day; and 

4. 	 The collection methods are the same as exist for the 
collection of government taxes. 

6.1.3-08 Every year, the local FLIA signs an agreement with the 
county co:op (I.e., local NACF cooperative bank branch), 
authorizi~g the cooperative to receive, for the speciai 
account of the FLIA, the payments of farmers for watei 
charges. The county coop notifies its sub-county 
cooperatives of the agreement, and authorizes them t6 
receive the payments of farmers to be credited to the 
account ~f the FLIA. The farmer may pay his bill at th~ 
county cqop designated by the FLIA as its collector or at 
any of the sub-county offices of the county coop. 

6.1.3-09 The county or sub county office issues the farmer a 
receipt ti,pon payment. A copy of the receipt is forwarded 
within I day to the FLIA for its record. The sub-county 
coop may keep the payments received from farmers for a 
maximum 6f only 2 days prior to forwarding the amount t6 
the county coop. The county coop keeps the pooled 
collections as a deposit of the FLIA until the amount is 
used or, withdrawn by the FLIA. Any payments the FLIA 
has to m~ke ·to the Ministry of Finance is made through the 
issuance of a check debited against the account of the 
FLIA. 

6.1.3-10 The county and sub-county coops receive no commission, 
nor do they charge any service fee for the collection of 
water charges for the FLIA. However. they benefit in the 
following ways: 

I. 	A farmer who pays his water charges at the 
coop bank after the harvest season is most 
likely to also deposit his other cash in the 
same bank, thus, giving it an added volume of 
business; 

2. 	 In the process of going to the bank to make 
his payment. the farmer may also buy from the 
cooperative store. which in most cases is 
housed in the same building; and 

3. 	 The farmer may be more likely to pay his 
other. taxes (eg., income or land tax) through 
the county coop. The coop profits from these 
transactions since it is able to keep the 

r 
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money for a period of time before the money 
is remitted to the national treasury. 

6.1.3 	11 Furthermore, there is a keen business competition 
between the commercial banks and the NACF coops. The 
county coops' consider serving the FLIA farmers as a source 
of goodwilL In most cases, the farmers paying their 
water charges are also members of the NACF county coop. 

6.1.3-12 Prior to 1984, farmers could pay their water charges 
either in cash or in kind. The bill from the FLIA office 
indicated the amount to be paid in cash, as well as the 
equivalent amount of paddy should the farmer opt to pay in 
kind. For payments made in cash, the money was collected 
by the FLIA staff and brought to the head office of the 
FLIA, which subsequently remitted the amount to the county 
office of the NACF. Delays in turning over the cash to 
the local office of the NACF and problems in the handling 
of cash by the FLIA staff were encountered with this 
system of collection. 

6.1.3 	13 Under the previous system, if the farmer chose to pay 
in kind, he took his paddy to the county NACF warehouse. 
The quantity and quality of the paddy were determined by 
an officer bf the Farm Products Inspection Office of the 
MAF, who certified the grade and value of the paddy, which 
was indicated on a bond issued to the farmer. If the 
paddy failed to m~et the minimum quality requirement, the 
farmer was not allowed to use his paddy as payment in 
kind. The bond issued to the farmer for "acceptable" 
paddy was brought by the farmer to the FLIA office. 
If the value of the paddy as indicated in the bond was 
less than the amount of the required water charge, the 
farmer had to pay the difference in cash. Likewise, if 
the value of his paddy was greater than the water charge, 
the FLIA paid the farmer the difference in cash. These 
"cash adjust~ents" usually involved only small amounts of 
money. The bond which the farmer used as payment for 
the water charge was in turn used by the FLIA in 
withdrawing money from the county office of the NACF. 

6.1.3-14 Two problems were encountered with the payment in kind 
method. First, the NACF found itself with varying 
amounts of several different grades and varieties of 
paddy. Second, variations in the moisture content of the 
paddy received from farmers introduced problems in the 
handling anp post-harvest processing. As a result of 
these proble~s,loi~es w~re incurred by the county office 
of the NACF. 
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6.1.3-15 The present method of requiring farmers to pay for 
water charges in cash makes the accounting of NACF 
simpler .. The farmer sells his paddy to the county office 
of the NACF and pays his water charges with part of the 
cash he receives from the sale of his paddy. Since th~ 
local NACr warehouse and purchasing office is near the 
county office (or cooperative bank) of the NACF, the 
sale of paddy and the payment of the water charge by the 
farmer can be done in the same place. In turn, NACF is 
able to keep its paddy purchases and collection of water 
charges in separate accounts. 

6.1.4 Enforcement 

6.1.4-01 Legally, the FLIAs are empowered, by Item 46 of the 
Rural Modernization Promotion Act of 1970, to collect 
water charges under the taxation authority given to local 
governments. Thus, although the FLIAs use the term bi, 
which implies a "charge" or "cost" or ttfare" for 
irrigation {Wade 1982, p 85L the term ttwater tax" (soo 
sae), commonly used by farmers, is a more accurate 
reflection of the legal reality. 

6.1.4-02 Financial penalties exist for late payment of the 
water charges. The penalty is equivalent to 5 percent of 
the charge if payment is made within the first month after 
it was due. For each succeeding month, an additional 2 
percent penalty is added, but with a maximum penalty limit 
of 15 percent. If a farmer has not paid when this ceiling 
is reached (i.e., the charge is six months overdue), the 
FLIA can initiate legal proceedings to sell the assets of 
the farmer to recover the charge. Wade (1982, p 87) notes 
that in such situations, the police sequester assets of 
the farmer valued at the amount owned, and can sell them 
after 15 days if the farmer has still not paid. 

6.1.4-03 According to the Chairman of the Pajo FLIA, legal 
action has never been taken by the association against any 
farmer; however, a number of farmers are penalized for 
late payment. In 1984, the Pajo FLIA collected a total of 
330,470,000 won in penalties from 418 farmers (about 2 
percent of the members of the FLIA) for late payment. The 
amount collected in penalties was less than 0.2 percent of 
the total amount of water charges collected by the FLIA in 
1984. 

6.1.4-04 Termination of water deliveries to farmers who do not 
pay their water charges is not considered a realistic 
alternative, at least in the Pajo FLIA. We were told not 
only that it would be physically difficult to do so 

-- .. 
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(because water flows from field to field) but also that it 
would be inappropriate to do so, because of a feeling that 
the rice crop must be protected. 

6.1.4-05 In addition to the strong penalties against those who 
do not pay, the FLIAs attempt to provide positive 
incentives' for prompt payment. This is done through 
competitions. Within the area served by each field 
station of an FLIA, monetary prizes may be given to the 
first three villages to achieve 100 percent payment from 
all the farmers in the village. The amount of the prizes 
varies among FLIAs. In 1984, the first prizes were 60,000 
won in the Ki Ho FLIA (but reduced to 40,000 in 1985 due 
to tighter "budget conditions), and 70,000 won in the Pyong 
Taek FLIA. The FLIA may also offer monetary prizes to its 
own field station staff for those who are the first to 
achieve 100 percent collection rates from the areas for 
which they'have responsibility. 

6.1.5 Collection,efficiencies 

6.1.5-01 As implied by the discussion in the previous 
paragraph, 'rates of collection of water charges in Korea 
are very high. Data for 1983 show that for the 103 FLIAs, 
collection$ were 98.3 percent of the amounts assessed. 
The accumulated amounts in arrears was only 4.3 percent of 
total current assessments. Rates of collection the four 
FLIAs visited during the study ranged from 96.4 to 99.5 
percent. 

6.1.5-02 Not all FLIAs are as successful as the above figures 
suggest, however. Six of the FLIAs (all of which are 
small, with less than 2,500 ha each) had collection rates 
below 90 percent in 1983, with the lowest being 81 
percent. in several caBes, these relatively low rates may 
simply reflect late payments. But in at least one case (a 
very small FLIA with less than 500 ha), the problem 
appears to, be chronic, as the total amount of accumulated 
uncollected water charges is over three times the amount 
of current assessments. 

6.1.6 Collection 'Costs 

6.1.6-01 To 06tain meaningful data on collection costs would 
probably require in-depth case studies of some individual 
FLIAs. The new payment procedures initiated in 1984, 
which para~lel the procedures used in the collection of 
other taxes, probably has lowered collection costs. But 
it would "be extremely difficult to determine what 
proportion of the expenses of the NACF cooperatives are 

-r 
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associated with the collection of water charges for the 
FLIAs. Furthermore, it is possible that through the 
indirect effects which the collection of the water charges 
has on th~ coops (noted in section 6.1.3 above), there is 
a net benefit, rather than a net cost, to their collection 
activities. 

6.1.6-02 Responsibility for the assessment and billing of water 
charges falls to the FLIAs. It appears that many field 
staff of the FLIAs spend significant amounts of their time 
in these activities, as well as in encouraging farmers to 
pay promptly. Some of these activities are undertaken 
during the winter months, when the irrigation system is 
not being operated. A meaningful analysis of the costs to 
the FLIA of these activities would require an estimation 
of the alternative activities that these personnel might 
engage in, and in the change in staffing patterns which 
might be possible if these responsibilities were removed. 

6.2 Indirect Methods of Financing Irrigation Services 

6.2-01 The Constitution of Korea provides for the principle of 
local autonomy, which, among other things, gives local 
government the right to assess and collect local taxes. 
In 1984, farmers paid two kinds of local taxes to the 
provincial tax.offices -- a property tax on agricultural 
land (i.e. rice field, dry field, orchard, woodland and 
pasture land) and a farmland tax for the production of 
rice and other crops. The provincial tax office at Suweon 
estimates that about 10% of the total budget of a county 
comes from these land taxes. Although these taxes are not 
designed to finance irrigation services, the amounts 
collected are affected by irrigation investments. It is 
thus appropriate to consider them as contributing 
indirectly to the financing of irrigation services. 

6.2.1 Property Tax 

6.2.1-01 The property tax is paid by land owners registered in 
the land taxation book as of the beginning date of the 
payment period. For agricultural land, the tax rate of 
0.1% is applied on the taxable amount determined to be 50% 
of the established market value of the property. Rural 
lands are valued using the sales approach. A semi annual 
survey of land values is conducted by the local 
governments~ The valuation process establishes a value 
for a standard land upon which the value of a price of 
land in the same classification (e.g. agricultural) is 
based. 

.. r 
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6.2.1-02 
is 

The 
as fo

valuation procedure for 
llows (SGATAR, 1983): 

both urban and rural lands 

a) Maps or 
current 

plans are drawn 
land classes. 

in order to establish 

b) 	 Areas on the plans are grouped into several 
diyisions according to the use or purpose of 
the land (res iden t ial , bus iness, farm, and 
undeveloped). Boundaries are usually formed 
by rivers or roads. 

c) 	 A standard area is determined for each 
di~isioD which should at least be 10 percent 
o( the area of the division. The value of the 
standard area is established on the basis of 
values of actual transaction. 

d) 	 A survey of market prices for standard lands 
is submitted to the Local Tax Council. 

e) 	 The value of a class of land is determined by 
adding or subtracting a certain amount to or 
frpm the market price of its standard land 
according to the conditions of the land 
copceFned. 

6.2.1 	03 Among the adjustment factors considered in determining 
the value of agricultural lands are: (1) the condition of 
irrigation and the quality of water, and (2) the dangers 
due to flood. The value of the land can be expected to be 
adjusted upwards to the extent that the irrigation 
infrastructure is able to provide for quality irrigation 
services and, through the related drainage and flood 
control facilities, to reduce the dangers due to flood. 
It is the increase in the property tax due to these 
adjustment~ that represents an indirect recovery by the 
government of the costs of its irrigation investments. 
However, considering that the tax rate is only 0.1% 
applied t6 only 50% of the market valUe of the 
agricultural land, the amount of indirect cost recovery 
represented by this property tax may not be substantial. 

6.2.1-04 The property tax is payable from September 16th to 
September 3,0 each year. A demand note is issued wi thin 7 
days after the end of the payment period. A 5 percent 
penalty is ~added to the calculated amount of unpaid taxi~ 
the taxpay~r fails to pay within 90 days after the end of 
the payment period. 

r 
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6.2.2 	 Farmland t~xe8 

6.2.2-01 Farmland taxes are related to income. Irrigation is 
likely to, affect cropping intensities and yields, both 
directly and indirectly through the complementarity 
between irrigation and other production inputs such as 
fertilizer~ Assuming that these effects are reflected in 
higher incomes, the amounts collected from the farmland 
tax will increase. 

6.2.2-02 Within 10 days after harvest, a farmer is required to 
report, to the county office in which his farmland is 
located, the production of his farm. In the absence of 
detailed farm records on production costs, the net income 
is determined on the basis of standard guidelines. The 
guidelines on the production cost of major crops such as 
food and foodgrains are prepared by the MAF, while those 
for minor and specialty crops like fruits, ginseng, 
tobacco, vegetables, nursery crops, etc. are prepared by 
the Office of Rural Development. These recommended 
guidelines are submitted to the Ministry of Interior, 
which has the final authority on the adoption of the 
guidelines. The farmers are informed by their provincial 
government of the "basic production" for different 
classifications of land and the "necessary expenses" to be 
used in determining production costs. 

6.2.2-03 The acceptable levels of production, as well as the 
allowable 'cost of production inputs may be adjusted to 
reflect the productivity of the farms in a specific area. 

In some' cases, the production figures may be 
underestimated for political and socio-economic reasons. 
While the tax rates and the exemption rate are fixed, the 
parameters in determining the incomes - the "acceptable" 
production yields and "necessary" production costs - are 
flexible and negotiable. Moreover, determining the actual 
production Bnd the related production costs in a farmland 
planted to different crops may be hard to implement in 
actual practice. 

6.2.2-04 Tax fQr the income earned during the period January 1 
to June 30 .(summer crop) must be paid between July 15 to 
31, while income earned from July 1 to October 31 (usually 
the rice crop) must be paid between November 15 to 30 of 
the same year. The same penalty of 5% that is levied on 
property t~~es is added to unpaid farmland taxes after the 
due date fqr payment. 

6.2.2 	05 Exemptions from the payment of taxes or reductions in 
the amount of taxes due are possible in the case of crop 
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failure due to drought or flood. The extent of the damage 
is determined by the MAF, which also determines the amount 
of reduction in taxes to request from the Ministry of 
Finance. The Provincial Government reports to the Central 
Government~ on the damage and requests a supplementary 
budget to offset the reduction in taxes. The Provincial 
Government: allocates to the counties any supplementary 
budget rec~ivedfrom the Central Government. 

7. Relative Contribution of Farmers to Irrigation Financing 

7.1 	01 In evaluating the contribution of farmers to 
irrigation financing, it is useful to separate the 
contribution made directly by the farmers, from the total 
contribution made by the FLIAs. In Table 24, average O&M 
costs and the average water charges, both calculated per 
ha of assessed area, are presented for the various sizes 
of FLIAs, and for the 4 FLIAs visited during the study. 
As shown in the final column, for all sizes of projects, 
the average water charge is equivalent to between 84 and 
92 percent of the average O&M cost. The corresponding 
figures for the 4 FLIAs visited were somewhat higher. In 
the case 6f the two projects with recent ADB and World 
Bank financing (Pajo and Pyong Taek), the higher water 
charges, reflecting the higher project repayment costs of 
recently constructed projects, resulted in total charges 
somewhat in excess of the O&M cost. 

7.1-02 That f~rmer payments average less than O&M costs while 
the farmer organizations that manage the irrigation 
projects are generally responsible for all O&M costs plus 
a portion of the capital costs reflects the fact that the 
FLIAs have additional sources of income besides water 
charges on farmers. These additional sources of income, 
as noted in section 6.1.2, result from the assets of the 
FLIAs. As shown in Table 25, these other sources of 
income accounted for an average of approximately 
one fourth'of the total revenues of the FLIAs.4 This 
income comes from a variety of sources, including the sale 

4The total revenues referred to are the total for the 
Ordinary Account of the FLIAs. This excludes the Special Account 
for Government Subsidy (into which the government subsidies for a 
portion of the capital costs of new irrigation projects, 
rehabilitation and land consolidation flow to the FLIAs) and the 
Spe~ial Account "fbr F~rm Mechanization Program. Data on all 
three accounts are presented in (Korea. Agricultural Development 
Corporation 1984)~ Table 12. 
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of su~plus water outside the project or f6r 
non-agricultural uses, rental of land owned by the FLI4, 
and interest on funds held by the FLIA. In addition~' one 
component (averaging 3 percent of the total revenues of 
the FLIAs) consists of special government subsidies.· 

7.1-03 Indirect subsidies underlie some of these components 
of FLIA income. For example, FLIAs generally hold reserve 
funds which, according to government guidelines, should be 
equivalent to 70 percent of the annual expenditures of the 
FLIA. These funds can be deposited either with NACF or 
with the Federation of Farmland Improvement Associations, 
where they earn interest at rates which currently range 
from 10:5 to 13 percent. At the same time, the FLIAs are 
allowed' to borrow funds from NACF for certain types of 
repairs at 3.5 percent interest, with a 30 year repayment 
period; . 

7.1-04 It not possible to determine with precision the total 
magnitude of government subsidies for irrigation 
services. A general idea of the order of magnitude of the 
subsidy"can be obtained by constructing a hypothetical 
example of an irrigation project, based on typical figures 
for various cost components. The results of one such set 
of calculations are presented in Tables 26 and 27. 

7.1-05 The details for the calculations based on a net 
construction cost of 5 million won per ha are presented in 
Table 26. It is assumed that the nominal government 
subsidy on the net construction cost is 30 percent~ 
Additional costs, completely subsidized by the government~ 
are design, supervision of construction, and interest 
during construction. The design and supervision of 
construction are undertaken by the Agricultural 
Development Corporation, from which the cost estimates 
were obtained. A relatively low market rate of interest 
of 10 percent was assumed in the calculations. In 
calculating the annualized value of the total cost, a 50 
year life for the project was assumed. In calculating the 
corresponding figure for the FLIA cost, the average annual 
payment :required to repay the initial loan plus acriru~d 
interest during a 5-year grace period was calculated. 
This is based on the government regulations that provide 
for an interest rate of 3.5 percent, and a 30 year 
repayment period, following the grace period. s The 

5 Several 'years ago the 3.5 percent rate of interest was 
nominally rai~ed to 5.5 percent. According to MAF, however, 
there is a special subsidy arrangement whereby the additional 

,. .'" --1' i';··· :~~ .. :... .,~" 'I' 
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present value of these 30 payments was then calculated~ 
and annualized for a 50 year period. Thus the annualized 
value of the capital costs to the FLIA represents; the 
annual payment which, if made over the assumed 50 ~e~t 
life of . the project, would have the same present val~~ ai 
the payments it is required to make during years 6 through 
35. 

7.1-06 The:O&M cost shown in Table 26 as borne by the FLIA is 
approximately the same as the average annual O&M costs of 
the FL rAs, of 168,200 won per ha (Tab Ie 24) . The 
additiorial 15,000 won per ha added to arrive at the total 
cost of O&M reflects the subsidy for electricity costs. 
It is equivalent to about half of the subsidy estimated iti 
section '5.2 for the Pyong Taek FLIA, which relies heavily 
on pumping. 

7.1-07 The results from Table 26 are again presented in Table 
27, alorig with results for similar calculations based ori 
alternative assumptions about the initial capital cost~ 
The values chosen reflect a representative range of the 
values reported in Tables 10 to 14. 

7.1-08 The last four columns of Table 27 are designed to 
indicat~ t~e proportion of capital costs covered by 
payments -- those of the FLIA in the case of the first two 
of these columns, and those paid directly by the farmer 
through water charges in the last two. The numbers 
indicate that the amounts paid by the FLIAs would cover 
all of .the O&M costs plus from 4 to 7 percent of the 
capital costs, depending on the amount of the initial 
capital investment. Considering only the payments by the 
farmers through the water charges levied on them, it can 
be seen that in most cases the charges are somewhat less 
than th& total O&M cost. Only in the case of the project 
with the highest capital cost - 9 million won per ha-
were the charges enough to fully cover O&M costs. In this 
case, there w~s a contribution to the capital cost of 
approximately one percent. 

7.1 	09 Ali~ough these figures represent a hypothetical 
situation, they are indicative of the order of magnitude 
of farmer payments and government subsidies in Korea. 

interest represented by the 2 percentage point increase f~ 
~eturned to the FLIAs. The effective cost of these loans thus 
remain at 3.5 percent. 
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8. 	 Bvaluatibn of Financing Policies 

8.1-01 Korean policies for financing irrigation can be 
evaluated from the perspectives of both economic 
efficieD~y and income distribution. 

8.1 	02 Effibiency in Water Use. The methods of irrig~ti6n 
financin~ used in Korea provide no dir~ct incentives fo~ 
individual farmers to increase their efficiency of water 
use. While farmers are keenly aware of the high cost of 
irrigat{on, there is no mechanism whereby a farmer can 
effectively reduce this cost through more efficient use of 
water. The charges which he must pay are not based on the 
amount of water used, the number of irrigations, or the 
type of crop grown. 

8.1-03 It might be argued that because water charges are 
high, farmers have an indirect incentive to try to be 
efficie~t in the use of water so that it will not be 
necessary for the FLIA to invest in additional sources of 
water (f~equently involving pumping) that might increase 
the charges which all farmers in the FLIA would have to 
pay. But the large size of the FLIAs (typically ranging 
from 2,000 to over 10,000 members per FLIA, with an 
average of over 8,000), and the lack of farmer 
participation in the decisions and activities of the FLIAs' 
makes it unlikely that such an indirect mechanism would be 
an effective means of encouraging efficiency in water tiseo, 

8.1-04 Bffi~iency of water use in Korea is thus related to 
the effectiveness the FLIAs' control over the distribution 
of the stipply of water to individual farmers, rather than 
to control over the demand for water through pricing 
mechanisms. The extent to which the FLIAs achieve 
efficiency in the use of water is not clear. During mo~t 
of the irrigation season, and during most years, water is 
relatively abundant, making efficient use of water 
somewhat less critical than in other countries where water 
is much scarcer. On the other hand, to the extent that 
irrigati~n water is pumped, inefficiencies may 
consider~bly increase the cost of irr)gation operation. 
There have been reports suggesting that inefficiency in 
the management of irrigation may be a problem (Kim 1982bj 
Wade 1982). 

8.1 	05 Effipiency in Investment. The requirement that th~ 
FLIA incbr a long-term loan to cover a portion of most' 
investmerit costs means that farmer payments for water will 
be affected by investment decisions. The extent to which 
this results in more efficient investment decisions is 
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less clear. For investment decisions made at the level of 
the central government, the sensitivity to the level ot 
payments which farmers are required to make for irrigati6ri 
may lead to a more careful scrutiny of prop~sed 
investments. But the effectiveness of this may be reduced 
both by ,the fact that the farmers' ability to pay is 
significantly affected by the level of rice prices, which 
the government has maintained at high levels, and by the 
existence of special subsidies to those FLIAs which would 
otherwise be burdened with very high payments. 
Considering that the central government effectively bears 
most of the capital cost of irrigation investments, the 
size of the budget available to MAF for irrigation 
activities may be a more critical factor in investment 
decisions than the amount of water charges that farmers 
will have to pay. 

8.1-06 For investment decisions taken at the level of th~ 
FLIA (such as decisions regarding new irrigation 
facilities, or improvements in existing facilities), 
concern over the effect of the decision on the watet 
charges to farmers may encourage a careful weighing of the 
benefits and costs of proposed investments. On the other 
hand, to the extent that proposed investments represent a 
substitute for more careful management of the water~ a_ 
appears to have been the case in the FLIA studied by Wad~ 
(1982), many of the benefits of the investment may ac~rtie 
largely to the staff of the FLIA, rather than to the 
farmers. Given the lack of farmer participation in the 
decisions of the FLIA, the fact that a proposed investfuent 
may increase water charges may have little bearing on the 
ultimat~ decision made by the FLIA. 

8.1-07 Efficiency in Management. One of the presumed 
advantages of financing arrangements that invblve 
decentr~lized organizations with a substantial degree of 
financial autonomy is that the financial accountability 
linkagei between the managers of the irrigation system and 
the users of the irrigation water will lead to more 
efficierit management both in terms of effective 
provisi'o"n of irrigation water to the farmers, and in terms' 
of control over the expenditures for O&M. 

8.1-08 In Korea the FLIAs are decentralized and have a 
substantial degree of financial autohomy. As several 
observer's have noted, however, the FLIA is not a 
particip:atory farmers' organization (Kim, 1982b; USAIO 
1980; Wade 1982), but rather "a bureaucratic entit~ 
designed to deliver water and collect water fees" (USATD 
1980 p.lO). Farmers have little active involvement in th~ 
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affairs of the FLIA. This lack of farmer involvement and 
participation in the FLIAs has been cited as "one of 
the main. sources of inefficiency in the management of 
irrigation systems" (Kim 1982 b).6 

8.1-09 As a result, the financial accountability linkajes 
between the FLIAs and the farmers are very limited. ,Tpe 
strong incentives and sanctions associated with farmer 
payment of water charges may severely limit the extent ~o 
which farmers can use the payment of water charges .8S 

leverage to achieve accountability within the FLIA (Wade 
1982). 

8.1-10 Althotigh if the accountability linkages to the far~ers 
are weak~ the FLIAs are not free from control over 
expenditures. Financial accountability extends upward 
from theFLIAs to the Provincial governments and to the 
MAF. It is possible that this accountability, coupled 
with the sensitivity that exists within the central 
government to the financial burden which irrigation 
imposes on farmers. may lead to an effective system of 
control over the O&M costs of the FLIAs. 

8.1 	11 Income Distribution between the Public and Private 
Sectors. , Irrigation results in a net expenditure of 
public funds' in Korea. It is likely that less than 10 
percent of the economic cost of irrigation investments is 
recovered from the FLIAs. in spite of levels of water 
charges which are seen as very high even at rice prices 
which are'approximately double those that would prevail in 
the absence of government controls over imports. 

8.1 	12 On the other hand. the recurrent costs associated with 
the operation and maintenance of irrigation facilities in 
Korea does not represent a continued, drain on public 
resources, With the exception of an implicit subsidy to 
irrigation operations associated with the pricing 
structure for electricity, the costs of irrigation 
operation and maintenance are paid for entirely by the 
FLIAs. l~~gely through the water charges paid by the 
farmers. 

6It is not clear, however, that there would be fewer 
management probl~ms under a more participatory approach. The 
rationale used by the central government to take control of the 
FLIAs in 1961 (at which time the general farmer meeting and the 
election by farmers of FLIA officials were abolished) was tlto 
restore sound m~nageme~t to the FLIAs" (Kim 1982b. p 185). 
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8.1-13 Income Distribution within the Private Sector. The 
general subsidy of the capital costs of irrigation by the 
government represents a transfer of income from taxpayers 
to farmers. In general, this implies a redistribution 
from the urban population to the farmers. This is 
consistent with general government policy designed to 
achieve a parity between urban and rural incomes. 

8.1 	14 Government price policy for rice also implies a 
redistribution from rice consumers (the majority of whom 
are urban) to rice farmers. To the extent that the high 
rice price policy permits higher water charges than would 
otherwise be possible, the need for irrigation to be 
subsidized from government revenues is reduced. It would 
thus appear that through this price policy, part of the 
burden of redistributing income to agriculture associated 
with irrigation is shifted from the general taxpayer to 
rice consumers . 

. ,. 
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Annex 1 

Some Specific Cost Provisions in the Budget Preparation 
Guidelines for FLIAs - Gyong Gi Province, 1985. 

Costs Allowed 

1. Water charges for O&M, excluding project cost repayment. 

Source of Water Standard Water Charge 
Pumping/Drainage < 35 kg paddy per 0.1 ha. 
Pumping < 30 kg paddy per 0.1 ha. 
Reservoir < 25 kg paddy per 0.1 ha. 

2. Temporary hired labor for office work must be hired based on 
a maximum of 300 work days per 

Kind of Work 
Assistants in miscellaneous 

Office work 
Errand office boy 

3. Personnel allowances/benefits. 

Kind of Allowance 
Meal for staff outside office 
Medical insurance 

Clothing allowance 

examples: 
Gate keeper clothes 
Voluntary police clothes 
Work clothes 
Raincoats 

Tuition fee allowances 

Junior high school 

Senior high school 

Overtime pay during 

irrigation period 


Temporary labor during 
irrigation period 

year. 

Rate per Day 

W 3,620/day 

W 3,190/day 


Rate 
W 1,500/person/day 
19/1000 of salary (basic + 

allowance) per month 
Provide for half of regular 
staff 

W 70,000 

W 70,000 

W 11,700 

W 3,000 


For maximum of 2 children 
of regular staff 
W 54,500 for city, W 34,300 
for county 
W 85,800 for city, W 57,200 
for county 

W 3,620/night for temporary: 
staff 

W 5,560/day 



4. 

5. 

6. 

7. 
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Increase in salary 
1. Cashier·of senior level W 20,000/mo. 
2. Senior-level staffs 	 W 20,000/mo. 
3. Junior-level staffs 	 W 15,000/mo. 

Fuel costs for heating offices - actual costs for heating 
but must maintain office temperatures only at 18°C, 105 days 
during the year at 8 hours per day. 

Office expenses 
Newspapers Subscriptions 
for chairman 2 nationwide, 1 provincial 
for section unit 2 nationwide 
for FLIA without section 1 nationwide 
for field office 1 nationwide 
Government publication 1 subscription 

(gazette) 

Book on Law 1 copy 

Magazines No funding available 


Allowance for telephones/ 
telegrams 25,000 per mo. for cities 

100,000 per year for counties 

Allowances for FLIA officials 

Official 	 Rate Eer ;year according to FLIA area 
Chairman 	 W 120,000 < 5,000ha 

W 160,000 5,000 to < 10,000 ha. 
W 220,000 10,000 to < 20,000 ha. 

Chief, Branch Office 	 W 50,000 < 1,000 ha. 
W 60,000 1,000 to < 3,000 ha. 
W 80,000 3,000 to < 5,000 ha. 

Director W 70,000 
Section Chief W 50,000 
Sub-section Chief W 30,000 

O&M budget· for vehicles 

Kind of Vehicle Rate Eer Unit Year 
Car, 1300 cc W 2,604,000 
Jeep W 2,738,000 
Wagon W 1,255,000 
Motorcycle, < 125 cc W 400,000 
Truck, > 6 tons W 2,471,000 

> 2 tons to 6 tons W 1,390,000 

.$.. 2 tons W 1,255,000 
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8. Incidental expenses related to project implementation 

Benefitted Area 
< 5,000 ha 

5,000 to < 10,000 
10,000 to < 20,000 

ha 
ha 

Rate in % of Collected Water Charges 
< 0.6% of collected water charges 
< 0.4% of collected water charges 
< 0.3% of collected water charges 
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Annex 2 

Revenue and Expenditure Items in the Budget/Accounting System of 
FLIAs 

(Revenues) 

Project Income 

1. 	 Water charges 
1.1 O&M cost 
1.2 Project repayment cost 

2. 	 "Surplus" Water charges - sale of water outside FLIA's 
irrigation system 
2.1 Farm use 
2.2 Industrial use 
2.3 Domestic drinking water 
2.4 Other uses 

3. 	 Rent Income 
3. 1 Land/bldg. rental of FLIA assets 
3.2 Farm agricultural machines 
3.3 Dredger or bulldozer 
3.4 Facilities/reservoir 
3.5 Others 

4. 	 Other Assets Income 
4.1 Wood from upstream of reservoir 
4.2 Sand/sediments removed from reservoir by dredger 

5. 	 Commitment charges 
5.1 Handling of farm machines 
5.2 Others 

6. 	 Others - all other income/revenues 

Special Project Income 

1. 	 SubsidY,for O&M 
1.1 From Central Government 
1.2 From Provincial Government 

2. 	 Subsidy for Project 
2.1 From Central Government 
2.2 From Provincial Government 

3. 	 Other Subsidies 

....... . '.. 
 ~ 
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4. Income from the Funds of the Federation of FLIA's. 

5. Transfers from Other Accounting Items 

6. Other Incomes 
6.1 	 Interests from bank deposits of FLIA 
6.2 	 Interests from bonds 
6.3 	 Income from resale of bonds 
6.4 	 Others 

7. Surplus Turned-over from Last Year 

(Expenditures)' 

Project Direct. Costs 

1. Irrigation Costs 
1.1 	 O&M cost for reservoir, pumping station, canals, 

weir, direct costs for irrigation facilities 
1.2 	 Personnel cost for operation of pumping stations & 

re~ervoir (includes gate keepers and 6-month 
employees) 

1.3 	 Repair costs for irrigation facilities 
1.4 	 Others 

2. Rent cost 
2.1 	 Rented assets for O&M 
2.2 	 Others 

3. Other costs 
3.1 	 Forest related costs for upstream of reservoir, 

insect/pest control, including labor cost 
3.2 	 Dredger-related costs for maintenance of reservoir 
3.3 	 Commitment expenditures 
3.4 	 Others 

Administrative Costs 

1. Personnel costs 
1.1 Basic salaries 
1.2 Allowances 
1.3 Others (lecturers) 
1.4 Temporary staff 
1.5 R~tirement pensions

Y' 

2. Office expenditures 
2.1 Welfare expenses (food, sports, etc) 
2.2 Travel costs 
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2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
2.10 
2.11 
2.12 
2.13 
2.14 
2.15 

2.16 
2.17 
2.18 
2.19 

2.20 
2.21 
2.22 
2.23 
2.24 

2.25 
2.26 
2.27 
2.28 
2.29 

45 

Telecommunications 
E.Lect rici ty 
Fuel 
Tax and others (donations) 
Corisumable material 
C(othing 
Printing cost 
Rent for land, bldg. 
Depreciation 
Re~air of bldg., tools 
Op~ration costs of automobiles 
Insurance 
Co~mitment charges paid to bank for land price 
assessments, handling monetary transactions, etc. 
Transportation costs including storage 
Information costs for data collection 
Miscellaneous costs for agency operations, meetings 
Costs for project implementation, including expenses 
for guests 
Public relations-related expenses 
Education and training 
Data collection or study 
Prizes 
Registration costs and costs related to court cases/ 
hearings 
Membership charges, Federation of FLIAs 
Compensation/damage costs paid 
Food costs for overtime work 
Inspection cost for rough rice 
Others 

Costs borne by FLIA 

1. 	 Financing of project 
1.1 Project cost equated to government subsidy 
1.2 Restoration of damaged facilities 

e.g. flood damaged 
1.3 Installation of durable facilities 

(3 years and over) 

2. 	 Farming improvement - with 
tools, etc. 

3. Providing for item without 

Special Project ~Expenditures 

1. 	 Expenditures for the Funds 
2. 	 Commitment Charges for the ... --_. .,~.,.. 

the use of chemicals, farm 

a current budget 

of the Federation of FLIA 
Federation ofyLIA 
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3. Money for the Repair Funds of the Federation of FLIA 
4. Other Expenditures 

4.1 Interests paid by FLIA 
4.2 Losses from resale of bonds 
4.3 Donations 
4.4 Losses due to disaster 
4.5 Others 

. .~ 
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. GNP 

Table 1 

and Industrial Origin of GNP, 1980·84 

1980 198] 1982 1983 1984 

GNP I liS$ billion) 

Per capIta GNP (US $! 

61.2 

1,605 

67.2 

1,735 

70.8 

1,800 

75.1 

1,880 

81.1 

1,998 

GNP (bIllIon won, at 
current prices) 

Agriculture, Forestry 
and fisheries 

Manufacturing and 
mining 

Othees 

37,205.0 

5,372.5 
(14) 

11 ,226.5 
(30) 

20,606.0 
(55) 

45,77f).1 

7,403.1 
(16) 

13,804.6 
(30) 

24,567.4 
(54) 

51,786.6 

7,680.3 
(15) 

15,255.3 
(29) 

28,851.0 
(56) 

58,279.7 

8,166.5 
(14) 

17,175.7 
(30) 

32,937.5 
(56) 

--~~- ---.~- .. - ------- .~--" ---- - ---~ ._---- '-"---"---- - ----"-- ----- ---.~----	 ..~-

Source: 	 Bank of Korea, National Income Accounts, 1984. 
Economic Planning Board, 1985 . 

. As ·ited in ADB, Econonnc Survey of Republic of Korea, May 16, 1985.) 
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Tab1e 2 

Utilization of National Land, 1983. 

Type of Land 

Cultivated Land 

Paddy .. field 
Upland 

Forest Land 

Wooded 
Denuded 
Uninvestigated 

Area (hectares) 

2,167,000 

1,316,000 
851,000 

6,547,000 

5,282,000 
240,000 

25,000 

1,195,000 

Total National·Land 9,909,000 

Percent of total 
land area 

21. 9 

(13.3) 
(8.6) 

66.1 

163.4) 
(2.4) 
(0.3) 

12.0 

100.0 

Source: Korea, MAF. The Yearbook of Agriculture and Fi!'lh~ri~§, 1984 . 

.. r . 
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Table 3 

Land Utilization for Food Crops, 1971-83 
('000 hal 

------------------------------------------------------------------------------------------------------------------------------------~-

Total F 0 0 d Croe s 
~"tl ....-:;" Cultivated 8arley &Hiscellaneous Total Food 

Year Land Ric~ Wheat Grains Pulses Potatoes Croes 
Area Area (xli Area (X)-i Area (X)· Area (X)i Area (X)· Area (X)b 

--------------.-----------------------------------------------------------~----------------------------------------------------------- . 
1971 2,271.3 1,190.4 52.4 768.5 33.8 99.6 4.4 337.8 14.9 163.3 7.2 2,559.6 112.7 
1972 2,242.3 1,191.1 53.1 777.4 34.7 85.5 3.8 340.1 15.2 147.4 6.6 2,541.5 113.3 
1973 2,241.3 1,181.7 52.7 712.7 31.8 91.6 4.1 369.7 16.5 138.2 6.2 2,493.9 111.3 
1974 2,238.4 1,204.4 53.8 745.1 33.3 72.8 3.3 333.4 14.9 121.5 5.4 2,477.2 110.7 
1975 2,239.7 1,218.0 54.4 760.9 34.0 73.4 3.3 332.7 14.9 146.3 6.5 2,531.3 113.0 
1976 2,238.2 1,214.9 54.3 752.2 33.6 66.6 3.0 312.4 14.0 136.1 6.1 2,482.2 110.9 .c::. 
1977 2,231.2 1,230.0 55.1 545.6 24.5 64.9 2.9 326.5 14.6 127.3 5.7 2,294.3 102.8 \0 

1978 2,221. 9 1,229.7 55.3 575.4 25.9 54.9 2.5 313.8 14.1 112.6 5.1 2,286.4 102.9 
1979 2,207.1 1,233.2 55.9 489.1 22.2 49.3 2.2 276.8 12.5 94.9 4.3 2,143.3 97.1 
1980 2,195.8 1,233.0 56.2 360.4 16.4 52.7 2.4 255.5 11.6 92.4 4.2 1,994.0 90.8 
1981 2,188.3 1,223.9 55.9 374.4 17.1 50.5 2.3 272.0 12.4 91.1 4.2 2,012.0 91.1 
1982 2,408.1 1, 188.1 54.5 339.2 15.6 57.4 2.6 242.2 11.1 80.6 3.7 1,907.5 87.5 
1983 2,166.6 1,228.5 63.8 351.0 18.2 42.1 2.2 232.1 12.1 72.4 3.8 1, 926.0 88.9 

i Percent of total area planted to food crops. 

b Percent of total cultivated land area. 

Sources: Korea, HAF. Yearbook of Agriculture and Forestry Statistics, 1982. 

Korea, National Agricultural Cooperative Federation, 

Agricultural Cooperative Yearbook, 1984 . 


. 
~J 

. 
1 ,
J 
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Table 4 


Area, Yield and Production of Paddy and Upland Rice, 1978-1983. 


Total l all Rice Padd~1 Rice Ueland Rice 

Year Planted area Yield Produc tion Planted area Yield Produc tion Planted area Yield Production 


(ha) (ton/ha) (tons) (ha) (ton/ha) (tons) (ha) (tons/h.a) (tons) 

-'1 - - - --- -- - - -!'-o:s-- """:"'- --- - - - - ---"":-------;- - --- - .... ---... ----------.... -- ... ---- - ----- - --- --_ .... _-- .:.. ...:.,......;.:..::. ........... ~~;;:..-.---~--.:....- -,;..-.;.- - -------'.... ---..;,. ....... _- - -;.. .......... -';.....- '"" -~-.:... - ... --.:.. - - - - --

1979 1,229,750 4.71 5,797,129 1,219,071 . 4.74 5,779,142 10,679 1.68 17.990 

. 1979 1,233,234 4.51 5,564,908 1,224,157 4.53 5,545,763 9,077 2.10 19,045 

1990 1,233.309 2.88 3,550,257 1,219,841 2.89 3,529,540 13,197 1.57 20.717 

1981 1,223,992 4.14 5,062,975 1,212,258 4.16 5,039,557 II ,634 2.01 23,418 

U1
1982 1,189,073 4.36 5,175,073 1,175,964 4.38 5.105,963 12,109 1. 99 24,210 0 

1983 1,228,481 4.40 5,404,045 1,219,645 4.42 5,387,740 8.836 1.85 16,305 

Source: 	 Korea, National Agricultural Cooperative Federation, 

Agricultural Cooperative Yearbook, 1994, p.28 


" 
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Table 5 

Distribution of Korean Farm Households, 

by Size of Cultivated Land, 1983. 


'. ,
Size Category (ha) Percent of Farm Households 

Less than 0.5 31. 2 

0.5 1.0 35.9 

1.0 1.5 19.6 

1.5 2.0 8.0 


Over 2.0 5.3 


Source; Korea, Ministry of Agriculture and Fisheries. 
~!J:lt istl.filLY~~~book -.2L_~grLct!ltl!!:~1Qr.~_!';t ry 

~d_.Fisheries, 1984, pp. 32--33. 




Appendix 2. Korea. 

52 
Table 6 

Fifth Five-Year Plan Projections 

Actual Projected Hatio 
1981 1986 19R6/Bl 

HUI:.<:i L . PopgJaJ:)o!! (' 000 ) 

Agricul tural Employment (' 000) 

~f~'! .<:">1 Cult i vat~ci. Land (' 000 ha) 


Paddy land. 

Upland 


Developed Infrastructure ('000 ha) 
Irrigation 
Consolidated land 
Reclaimed upland 
Reclaimed ~ideland 
Reforestation 

Mechanization .('000) 
Power tillers 
Tractors 
Rice transplanters 
Power sprayers 
Harvesters/combines 

I_arm ChelIIicals (' 000 MT) 
Fertilizers 
Others 

Prodl.!~l"!'pn (' 000 MT) 
Rice 
Barley 
Corn 
Soybeans 
Oilseeds 
Fruits 
Vegetables 
Meats 
Milk 
Fish products 

Farm Household Income ('000 w)a 
Farm Income 
Nonfarm Income: amount 

share (%) 
grQ§.~_A.g!:icul tl!ral Product (billion w)a 

Share of GNP (%) 

d 1981 prices 

~), 999 
4,806 
2,188 
1,308 

R80 

915 
383 
185 

7 
5,630 

350 
4 

15 
365 

20 

830 
34 

5,063 
916 
145 
257 

65 
1,026 
7,788 

389 
494 

2,811 

3,687 
2,476 
1,211 

33 
7,576 

18 

9,100 
4,410 
2,201 
1,344 

857 

1,0~H 

530 
196 

27 
6,350 

470 
12 

100 
525 
180 

910 
36 

5,900 
1,015 

170 
308 
138 

1,382 
10,090 

682 
95~1 

2,900 

5,481 
3,427 
2,054 

37 
8,835 

15 

0.91 
0.92 
1.01 
1. 03 
0.97 

1.13 
1.:38 
1.06 
3.86 
1.l3 

1. 34 
3.00 
f).67 
1.44 
9.00 

1.10 
1. 06 

1.16 
1.11 
1. 17 
1. 20 
2.14 
1. 35 
1. 30 
1. 75 
1. 93 
1. 03 

1.49 
1. 38 
1. 70 
1. 12 
1.17 

Source: War IdlJank. "Repub lie of Korea Agricul fural 'Sector Survey'r;-- .. l' ~i~rr,:"r. 'l~"I'P~" ' 

Report No. 4709--KO, 1984, p 24. 
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Table 7 

Status of Irrigation in Paddy Fields in Korea :c 

Total Area Irrigated Paddy Irrigated Paddy as.:: 
of Paddy FLIA Non-FLIA Total 1 addii:_~__ IY__ ....o-__ • 

(000 ha) 000 ha 000 ha 000 ha FLIA Non~FLIA Total, 

1974 1269- 338 433 771 27 34 -61·· 
1975 1277 363 426 790 28 33 62 
1976 1290 377 428 805 29 33 62 
1977 1303 399 435 834 31 33 64 ,j'.: 

1978 1312· 418 441 860 32 34 66 
1979 1311 420 447 867 32 34 66 
1980 1307 424 469 893 32 36 68 
1981 1308 432 476 908 33 ::l6 69 \ j 

1982 1312 444 473 917 34 36 70 
1983 1316 458a 471 929 35 36 71 

__~_. ___ M __ 

--~-----~-------------

a 	 Consisting of 298 thousand ha under large scale projects, and 160 thousand ha 
under medium scale projects. 

Source: Korea. Ministry of Agriculture and Fisheries. Statistical Yearbook of .,. _._...._---_.._, ---~- ~ ...--.,--~-,-. 

Agricultur~ Forestry and Fisheries 1~84, p.:35. 



-------------------

Table 8 

Area of Padd~ Field by Irrigation Facilities, 1983. 

Type of Total Benefited Area Medium and Large 
Projects cnIA) 

~, Irci.,gation Facillties . Hectares .% Hectares % 

JrdJ!JlJ~~t_Are~ 	 928,500 100.0 458,800 100.0 

Reservoir 	 478,100 51.5 :325,800 71. 0 

Pumping! 
Drainage Station 162,200 17.5 117,800 25.7 

Weir 	 121,200 13.1 Il,900 2.6 

Infi I tration 
Gallery 23,600 2.5 2,600 0.6 

Tubewell 14,700 1.6 0 0.0 

Other facilities 128,600 13.9 700 0.2 

Source: 	 Yearbook of Land and Water Development Statistics, 1984. 
Agric~liural Development Corporation, 
Ministry of Agriculture and Fisheries, 
Republic of Korea. 

Small Projects 
(Irrigators' Groupl 

Hectares % 

469.700 100.0 

152,300 32.4 

44,400 9.5 

109,300 23.3 

21,000 4.5 

14,700 3.1 

127,900 27.2 

U1 
.t>. 

.;J::< 
'"0 
'"0 
('l) 

~ 
P. 
1-'
X 

tv 

?I: 
o 
t-'\ 
('l) 

III 
-·1
",-< 

, ..
...! 

":~ 
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Table 9 

Domestic and International Rice Prices 
(thousand won per ton polished rice) 

Gov:ernment Import Import Cost Domestic/International 
Hice Purchase Cost Adjusted to Price Ratio 
Year" Price CIF Farm Gateb 

(1) (2) (3) (l 3) 

1975 197 204 238 .83 
.I 97E; 244 127 163 1. 50 
lq77 290 
1::)78 328 
I ~)79 375 158 205 1 .8:1 
1980 458 283 355 1.29 
19B] 572 355 442 	 1. 29 
1.982 652 267 359 1. 82 
1983 700 241 332 2.11 
1984 700 
1.9B5 722 

'. 	 BegIns Nov. 1 of previous calendar year, and continue through 
Oct. 31 of the current calendar year. 

b 	 Based on a 1981 net cost for transport, handling and storage of 87,000 
won per ton as reported in Kim (1982), p.136, adjusted for price level 
changes using the average producers' wholesale price index as reported 
in KOf'ea. Economic Planning Board, Korea Statistical Yearbook 1984, 
p.403. 

Source: 	 Col 1 and 2: World Bank. "Republic of Korea Agricultural Survey", 
April 1984 (Report No.4709-Ko), Table A9, and Korea. Economic 
Planning Board. ~l!.iQ!:' SL~lislt~~~~gfKorE!~!1~~II<:.()nonIYJQR~, pp 76 
and 301. 
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Table 10 

Capital Cost of Agricultural Development Projects 
Completed by ADC Prior to 1985 

Mid-point of Construction Cost/ha Cost/ha adjusted to 
Project Construction Period (000 won) 1983 Prices a . 

Imjin 1979 6,375 9,688 

pyongtack 1973 2,044 11,815 

Kumgang 1973 1,385 8,006 

Kychwado 1976 5,008 10,678 

¥ongsang I 1975 2,357 6,994 

Nahtonggang 1981 6,397 6,664 

Kyongju 1975 4,312 12,795 

Changnyong 1978 7,650 14,461 

--.---.---~~ .. -- ........ ~----~------,.----------------------------------,-----~-------~~----'"'---

a 	 Based on the Wholesale Producer Price index, treating the entire cost as if 
it were incurred at the mid-point in the construction period. 

Source; Korea, Agricultural Development Corporation. ADC~19§~. 

• ... ~ ...... f'" 
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., 'J 

Table 11 

Capital Cost of Farmland Improvement and Expansion Projects 
Completed in 1983 

Nominal Subsidy as 
Ty})e of Area Cost/ha % of total cost 
Project (ha) (000 won) Central Govt. Local Govt. Total 

Land Consolidation 10,030 5,940 57.1 22.9 80.0 

Drainage 	 2,737 3,320 91. 7 0.0 91. 7 

Slopeland Reclamation 694 3,340 31.2 0.6 31. 8 

Source: 	 Calculated from Korea, ADC Yearbook of Land and Water Developme.nt 
Statistics 1984, Table 15 . 

. - 'r .. ,~ * 

http:Developme.nt
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Table 12 


Capital Cost of Irrigation Water Development Projects 

Under Construction or Completed in 1983. 


,i.:' 
--.--.---~--~--.---- ..-----~----~--------------------------------~--~--------~-----------......:.-

..
Nominal Subsidy 

~ . i; ~ 
Area Cost/ha as % of total cost 


Type of Project (ha) (000 won) Central Govt. Local Govt. 


Reservoirsa 

PUmping stations 

Weirs 

Ihfi! tration Galle,ries 

Tubewells 

2,708 

5,895 

1,226 

487 

1,693 

8,540 

2,740 

1,340 

1,750 

2,270 

67.9 

61.9 

48.7 

61.5 

74.1 

5.8 

6.1 

t7.0 

20.0 

18.4 

73.7 

68.0 

65.7 

81.5 

92.5 

a Excludes data for projects not completed in 1983. 

Source: Calculated from Korea, Agricultural Development Corporation, 
Yearbook of Land and Water Development Statistics 1984, Table 14 . 

.• T .. ,.•• 'j 
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Tab le 1~l 

Ital Cost of 1m Jin Project, 

Pumping Land 
1 tem Stab on Consolidation 

Ar'p<i served (ha) 3,500 

Total ('()st 16,742 
(millIon won) 

ital cost/ha 4,600 4,800 
(thousand won) 

Nominal central 
government subsidy 
1% of total cost) 72.3 HI. 2 

Amor-t izat ion 
payment Iwon/ha) 70,357 

SOLH'Cf': Agricul tural Developmfmt Corporation. 

by Project Component 

Conversion 
of Upland 
to Paddy OraillFlCe Total 

]0 

74 2,528 45,807 

2,500 7,900 

75.7 lOO.O 77.1 

32,067 ~19, 527 

..-...... " ..·~,..'-Tr,.- . ·-~"~ .... lr~ 
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Project 

Olstrict 


Chunseo 

Sewol 

Kosan 

Hoarn 

Sarnduk 

60 

Table 14 

Construction Costs of Five Medium Scale 
Irrigation Projects 

Total Costa Benefitted Cost per ha 
000 won) Area (ha) 1000 won) 

1,582,401 258 

328,697 66 4,980 

742,558 L22 6,087 

722,883 121 5,974 

571,217 123 4,644 

a in 1981 prices 

Source: 	 Kim, Bong-Koo. g_~<!lua11on_.§!.~dy on .Medi!!!'l_.?<;::l'!l(, 
Irrigation Project Under IBRD Loan. Korea Rural 
Economic Institute Evaluati on Report, December 
1982. 
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Table 15 

Operetlon and Maintenance Expenditures by Size of ProJect, 

DesCTlption 

Average, 
! all FLIAs 

Average, medium 
·scale projects 

(72 FLIAs) 

Average, large 
scale projects 
(5,000-20,000 ha)ct 

(28 FLIAs) 

Average, very 
large projects 
(over 20,000 ha) 

(3 FLIAs) 

Ki Ho FLIA 

,Pajo FLIA 

1 
Pyong Taek FLIA 

. So San FLIA 

and 

BenlJfi t t eel Ihrect 

Area rha i Won/he 


4,:321 56,500 

2, O~i6 56,500 

7,216 59,300 

32,139 50,400 

12,450 41,900 

9,430 37,500 

16,056 73,000 

5,141 38,800 

for Selected FLIAs, 1983. 

O&M Costs Administrative Costs other O&M Costs Total -- - --- - ,- ------_. ---- "----.- ------- ..._-------

% of total won/ha % of total won/ha % of total won/ha 

34.5 78,000 47.tl 29, :~OO 17.9 163,BOO 

:~4. 5 83,600 51. 0 23,900 14.6 164,000 

35.4 77,700 46.4 30,600 18.3 167,600 
0'\ 
--' 

32.4 70,300 45.2 34, ~lOO 22.4 155,600 

26.2 88,000 55.0 30,000 18.8 159,900 

32.5 53,000 45.9 25,000 21. f:i U5,500 

39.4 75,800 40.9 36,700 19.8 185,500 

24.4 7:i,700 46.3 46,700 29.3 159,200 

a Based on Planned Development Area. 

; Sour-ce: 	 Cal-culated from Korea; Agricultural Development Curporation. Yearbook of LattdandWater 
Development ·Statistics 1984, Tables 9 and 12.;1 

" 

~ 

\ 

,.'1 

1 
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Table 16 

Production of Paddy Nice, by Variety 

Productj.on 
Tongil as (Tong~l as 

Tradi tional % of total Tradi tional 
~...- ...-	 --.... --_..._-

(000 hal (000 hal 
~--

(MT polished (MT polished :-, I 

r ice/hay rice/hay 
-.:~ ; 

-' , 

1978 290 929 76 4.4 4.9 78 

1979 480 744 61 4.4 4.6 62 

1980 616 604 50 2.9 2.9 49 

19H1 H9l 32] 26 4.1 4.4 28 

1982 790 386 33 4.1 4.9 37 

1983 801 419 34 4.2 4.B 37 

- --- --------------~ 

Sour'ce: 	 Korea, Ministry of Agriculture and F'isheries. §tati~!:l~al_ye9.r!?gQk_~?f 
~Aricu1ture Forestry and Fisheries 1984, pp 90-91. 

http:Productj.on


Appendix 2. Korea 

Table l7 

Farmlarid Tax Hates on VarJous Incomes, 1985. 

Lf'!Vf'!i 	 Income Suhject to Tax Corresponding Land Tax 

fin million won) (in won 


-.- --_ ...._--	 .._-._--_."-. ... ----_. -.. , 

1 ( 	 1.8 Amount x 6% 
2 	 1. 8 to < 2.5 108,000 ~ amount in excess of 1.8 million won x 8% 
3 	 2.5 to < 3.5 l64, 000 ~ amount in excess of 2.5 million won x 10% 
4 	 3.5 to ( 4.8 264,000 + amount in excess of 3.5 million won x 12% 

-j5 	 4.8 to < 6.3 420,000 amount in excess of 4.8 milllon won x 15% 
6 6.3 to < 8.0 645,000 amount in excess of 6.3 million won x 18% 
7 fL ° to < 10.0 951,000 + amount in excess of 8.0 million won x 21% 
8 	 10. ° to < 12.5 1,371,000 + amount in excess of 10.0 miHion won x 24% 
9 12.5 to ( 15.5 1,971,000 1 amount in excess of l2.5 million won x 27% 

10 15.5 to < 19.0 2,781,000 + amount in excess of 15.5 million won x 31% 
0'\11 19.0 to < 23.0 ~~,866,000 + amount in excess of 19.0 million won x 35% w 

12 23.0 to < 29.0 5,266,000 ~ amount in excess of 23.0 million won x 39% 
13 29.0 to < 37.0 7,606,000 r amount in excess of 29.0 million won x 43% 
14 37.0 to < 47.0 11,046,000 + amount in excess of 37.0 million won x 47% 
15 47. ° to <, 60. ° 15,746,000 ~ amount in excess of 47.0 million won x 51% 
16 60.0 and above 22,376,000 + amount in excess of 60.0 million won x 55% 

Source: 	 Official Guidelines for Agricultural Land Tax, 1985. 

Gyong Gi Province. 


Notes: 

1. 	 Income subject t.o tax is the farmer's income ( - Total revenue from production - Total 
cost of production inputs) minus the tax exemption of W 1.44 million. 

r) 	 Example:L.. 

If farmer's lllcomeis WS.44 million, hist.ax is computed as-follows: 
Amount of income subject to tax W 5.44millionWI.4-4 million 

W 4.0 mi 11 ionJ 
I 

1 	 ....: 1 :1:.:', 
.. 1 	 From the table, his ta)cbraeke{1c'ig":Wi~hin'W-3-:5'miHian and(W4~anhl~fi.'dri:muttiPty:H)t::: 

12%, which is equal td=W .. 264",GOO + W·,O.5 niini&ri:xI2%, orW 324,000;..,\ 
. 

-, 
.1 
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Table Iii 

Est jmatl~s ot thf' impnr-18ncp of Farmland Taxes 011 Hi,'p Land, 
by size (If frlrm, I~JH4 

Farm Averctl1t-' Aven-lge AVf.'raf~e Tax 

S J ze \ hal Gross Management Net TaxabJe 


Receipts Expendi tun" Income rri('()m~<I 000 woh (000 won 

000 won (000 won (000 won (000 won per per 


per h(IU8Pho I cI per household, per h()lISd'lO I d I. I)(~r househo J d ) household, hal 


l,pss than 0.5 2,2l10 93B 1, :122 0 o 0.0 

0.5 1.0 2,124 665 1, 4f:i~1 19 1. :~ 

1.0 1.5 2,805 870 1,935 4~l5 30 20.0 0"1 
M:>

1.5 2.0 3.301 91~ 2,3B8 94B 57 32.6 

Over 2.0 5,075 i, 51 a 3,S6f) :2,125 1:34 f'i7.0 

" Equals net income minus the lHtsic farmland tax eXf~mption of 1,440 thousand won. 

8ased on the mid-point of the farm size category. 

Source: I{orea, MAF. IJ(>P.9t! ~n t.he HesuUs~ . b~'1.!::!I! l:iousehol(\ 
Ll!ra IJ'S()dl,l.c. ts , Fou9_Gra!J.l .. .t;:onsuJ.!l12t 

~\lry_ex, 1985, p.:~ w. 

" 


http:IJ'S()dl,l.c.ts
http:IJ(>P.9t
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Tab I f' J9 

Irt'l}!;ateej and Nun IrTI){<lh~d" Ricp Yields t , by Pr'ovince, 19B:L 

l i eel Impl led 
I IT 1 galr,(i Hr:pot'i ed YI e1ds ' Yield Di ffr:rence 
Rice as of Non in Yield Bef\,'IIeen 

I tTigated ~o uf Total lrTigaed All r IT i gated Irri and 

Province Hie!! ! ha! Hi ('( Area HICP (I !? j Cf' Rice >: Non irriguted RIce 


lL9,000 64 4,4:) 4,OH ~L 4b 0.97 

Gangweon 43, JOO 70 4.0G :3.84 3.::n o.n 

Chung Bug 54. lOO f;~~ :i.07 4.59 3.77 1.]0 


Nalll 143,600 7C 4.BO .. "-',)4. At; 4. f) 1 o ')r: 

Jeon Bug 127,400 71 4.% 4.82 4.50 0.45 
Jean Nam 151,900 68 4.72 4.60 4. :~5 0.37 
Gyeong Bug 157,000 76 4.73 4.48 3.69 1.04 
Gyeong Nam 120,700 72 4.27 4.21 4.06 0.2 0"1 

U"I 

All Korea !128,500 f 71 4. f:i~) 4.48 :1. ~17 0.7'2. 
-----_._- ------..- 

d In Korean statIstics, all paddy fields an~ considered to be elthpr "irrigated" or "partIally irrigated". 
The term non-irTigated as used in this tabh, refers to the data on "partially irrIgated" paddy fieJds. 

b All y:ield figures are in metT.lC tons of polished rice per ha. 

C Jeju province not. included, as it has less than 1,000 ha of Irr rice. 

d Rased on data for FLIAs. 

c· Assumes average irrigated yield in non !iLIA areas ;]rrl Oil is tht> s<-Imp as tIl thp FLIA aI'eas. 

f Total i.ncl udes u province plus rice an:~as in 4 cities WhlCh 8re not part of any prm.']f1cP. 

SOUtTC: Kon~a. Agncul t.unl] Development Corporat ion. ye_tlr:t!.!)ok 0 f .• X,ao(l <ir!<lWC!t:£'L_I)~·vE!JopllleTltSt.airi$"rj-Gs 
~ " 1984, pp 17 and 299.
1 

Korea. MAF ~l.~:!'!-J_~Lt(~<.!J_ Y(~(.!r.t)o{)k .:.AgF Leu1tur:a 1 Fo}~es try Y.i sh~~ri es 1~84, y. 7b . 
. i . \ 
\"!" 

j 
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Table 20A 

Estimated Effect of Irrigation on Net Income from Production of 
High-Yielding Varieties of Rice in Five Medium Scale Projects, 1982. 

Estimate 1: Based on Reported Increase in Yields , I 

Item Chunseo Sewol Kosan Hoarn Sarnduk 

Heported InCTease In yield 
,ikg/hai 1300 1045 1140 1158 1] 00 

Value of Increased yield 
,000 won/ha) t, 848 GBI 74:) 75f1 717-, 

Reduction In labor cost 
c(000 won/hal 	 74 74 74 74 74 

Increased cost of fertilizer 
(000 won/hal 14 25 15 23 2:1 

Other increased production costs 
(000 won/ha) 89 44 Bl 87 105 

[ncrease 1n net income 819 666 721 719 663 
:000 won/hal 

d PolIshed rIce 

[ Based on the lU82 government price of 652 won/kg 

Average for the 5 projects of approximately 10 man-days per ha 

Source: 	 Based on data presented in Kim, Bong-Koo, 20 ME~ium ~c~le 
Ir!.:igaj:XQn Pr~Lt uncie!,_IBRD ~J:,g9:lL Korea Rural Economics Inst i tute 
Evaluation Report, December 1982. 
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Table 20H 


Estimated Effect of Irrigation on Net Income fr'om IJroductioll of 

fhgh YIPlding Varieties of rh('(~ in Five Medium Scale Projects, 19H2 


Estimatt" 2: Based on Reported Increast"'s in Lan() Values Due to Irr Ion 


it L'm Chunseo Sewu.l Kosan Homo Samduk 

vajuc of Il1gh class land, 12,200 t1,041 12,40:5 17,80.') 1:3,B15 
I n'igated (000 won/ha. 

VaLue of high class land, 10, ~546 10, 1:~4 I I , 0 :J:) !!») ~/,'lf~ 10, 21-i5 
non 'Irrigated (000 won/hal 

Incrt'ase III land value due 1,B54 :J07 1,3 [0 2,559 :3,530 
to lIT ion (000 won/ha 

LmpL led U1CTease In !Jet income J71 un 262 512 706 
at 20% capitalization rate 

000 won /tH1 ) 

imp! led 'I U~ Lel increase due to tiD 270 4:)(i HllO I, lbl) 
ailTigal ion ikg/ha\ 

YIeld Increase due to irriga1ion 
0/

dS of totnl Yleld i ncrp(ts(> 47 2h :H3 7:l lOb'0 

i\ssumlll~> Iht' SHme ("hHn~~es in pr'oduc1 ion custs flS n~p()f'lf:,d 111 Taldf' >.. r'1 

roral VJf"id Increase 1S reported ill Table ... iI 

Based on data presen1ed in Ki.m, Bong Koo, ll,lati{)11 study on i'1t'dium ::)nl[i 

7..w':-_"'::'.7..~,Prg~ct,~1-,,!~r'IJ3HD_ Loan. Korea Runli ECOllOmi( Institut;· 
~vH]u(ttion Heport, December 19H2. 
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TabLe 21 

hstimates of Proportlon of Increases in Income Needed to Pay Water Charges 
for Several Projects wi th In t.ernat:ional Finallci ng 

Wat.(T Charges as j\~rcentag~, of: .r 

Total Incremental Total Incremental 
t'r '>,)t'C1 and Bas is gross gross nnt n( ~t 

for' Estimah' income income lncome lncome 

1. 	 1m Jin lprojection: 

B. 	 Average, all sources of 
i ncn~ased agricul tund income N.A. N.A. b.7 13. (j 

b. 	 Average, composite farm 4.6 9. :1 fi.4 1l.7 

c. 	 Aver'a~{e, t'l(;e farm h.7 Ih.B :::0. ~l 

2. 	 !Jyong Taek-'Kwngang (project lons) 

H. 	 Average, farm with rice-·barley 
rotallon 13.9 25.8 :!£i.4 :~2. 7 

~. 	 Average, 15 small projects N.A. 11.6 N.A. N.A. 
't~X Eort f~va1ua t i on ) 

N.A. not available. 

Sour'ce: Calculated from: 

L) 	 ADB "Project Completion Report. of the Imj j n Area Deve lopment. F'ro,ject 
(Loan No. 208-KOR) in the Republic of Korea", December 1983. 

t L) 	 World Bank. "Korea: Pyongtaek--Kumgang Irrigation ProJect," Hepor-t 
No.PA-6a, March 3, 1969. 

,:1; 	 United States, Agency for Internat.ional Development. !ll{or'can 
Irrigation". A.I.D. Project Impact Evaluation Report No.12, December 
1980. 
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Table 22 

EstImates of Benefit Recovery Ratios for Far'mers Growing 1'>1odern lhee Var'ieties 
in Five Mcrlium Scale Projects 

l tern whi ch !)TC)j~(J,~ 

Chunseo Sewol Kosan Hoam 

EstImate 1: Based on reported total increase in yields. 

Incrementa'! net lncome per ha, 
19R::; ·000 won) BHl 6(:;6 721 719 

IncTemental net income per ha, adjusted 
,-" r-.:)t () L9FU prices i 000 won) BRO 715 77 i l I 1'"

Average water charges, 1983 (000 won/ha'l 19G 196 14h lti6 

<) <)Ben,~fi t recovery ratio { (>6 ; 	 ~2 27 I ~J L.~ 

Estlmate 2: Based on increase In land values. 

I Jl(";n,,ment aj Ilet ll1COme per ha, 

i 982 (OOO h'OIl) lHl ;!b::: "iL2 


1rlCTemental net 1l1COmp pet' ha, adjusted 
to I ~)fn pr! CPS (000 won) lY4 2(11 !St)9 

Average water charges, 1983 (000 won/hal 	 196 14ti lbb 

C' 'It01 	 ~)~ :)0 

" 

LocatNi ---.--------

Samduk, 
. , '" 

' 

G6=~ 

712 

Uti 

70b 

757 

i:l(; 

IB 

')Olln:e, 	 Caiculated fI'um Tables 20A and ~(m, and from l<im, BOl1I{Kuo, j<~<11 

'it.l!QyOIl Medium Scals:_Irrigatiol1 Pr'ojec:t ~nder IBRJJ~~Q?.J). Korea Hural 
EC0110mJCS Institute Evaluation f!epod., December HIB2. 

1.9 
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Table 2:3 

Estlmates of Avera[~e Water Chaqfl~s <llld Average [rl<T(',lsPS 

in Gross Incollle, by Provincp, l~B:L 

Average Increase Average Water Water' Char-ge as 
IJrovi nee In Gross Income Charge % of inCn~af)!" 

(000 won/ha) (000 won/hal in gross income 

Gyeonggi 679 176 25.9 
{~angweon 5 L L 160 :i I. ;{ 
Chung Bug 910 169 IH.6 
Chung :-.lam L75 138 78.9 

.leon Bug 315 142 4S.1 
Jeon Nam 259 141 54.4 
Gyeong Bug 728 158 21.7 
Gyeonp; Nam 147 152 lO~L4 

All Korea S04 156 Jl.O 

Source: Call.: Calculated from Table 19. 

Col :2: Korea, Agricul tunll Development Corporat 10n. 
YEO.arbook of r,and ang !'tates Q_~\I~lQQrtl.en,t._~t~t 
1~)84. p.300. 
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Table 24 

Aver'age O&M Cos ts and Water Charges, per ha of Assessf'd An'Cl, 

by Size of project ami for' selected FLIA, l~lH3 

Desen pt 10n 

All 10:3 FLIAs 

~'ledlum scale proJects 
(72 FLJ As' 

LClr~tc seeLl e pro.Ject s 
;5,000~20,000 ha) 
28 1<1, LAs, 

Vpry largp projects 
,over 20,000 hal 
,.:l FLTAs) 

hl !!o 

1'(1 J 0 

f'yollg Taeh 

So San 

.,

O&M Cost Aven:i!{e Water Charges Water Chat'ge a<...~ 

(Won/ha; (Won/ha) kg paddy % of OB,;'1 Cost 
, • 

Jx~r~ I ~.; 

1) (2 ) ( :3) (4) 


-~--, 

16H,200 156,:300 :310 92.9 

169,BOO 156,100 ;}lO :Jl. :1 

172,700 15H,GOO 315 ell. B 

156,f)OO 1:17 , ~lOO 

[f)O,lOO 14B,700 2~)f) (j2.9 

lCl,:300 188,bOO 374 I Ifj. LJ 

HifJ,500 20 1,700 .JOO 107.0 

16L,700 15'5. :300 :m8 95.5 

Soun',,; Calculated from Korea, Agricultural Development Corporation. 
rearb()()k. ~~<:!~)~L~!l1. Wat~L)~ev_(~1Q£.me}11 )!-~!:~i,~t~§, EH34, 
Tables 11 and 12. 

.. ~ - '" :-1" WI"· .:~ 
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Source of Revenues, 
(000 

Table 25 

by size of project and for' selected FL1As, 
won per ha of assessed area) 

1(m:i 

DescriptIon 

!Ill [03 FLIAs 

Me(llwn scale proJects 
/7:!. FLl As ) 

Largtc' seal e projects 
28 FLIAs) 

Very large projects 
(over 20,000 ha) 

:1 FUAs ) 

Kl Hu FLtA 

PaJo FUll. 

PVOIq{ Tack F]'IA 

So San FLIA 

Water Charges 

151,600 

155,800 

158,100 

132,100 

148,100 

183,100 

194,500 

153,600 

Other 

Revenues 


48,200 

56,100 

42,700 

47,700 

65,400 

57,600 

41,900 

62,400 

Total 
Revenue 

199,HOO 

211,900 

200,800 

179,800 

213,500 

240,700 

236,400 

216,000 

h'f~venu(' from 
Water Charges ~s 

~ of total revenue 

75. ~l 

73.5 

7B.7 

n.5 

69.4 

7f;.1 

71.1 

Source: Korea, Al{ricu1 tural Development Corpor'at ion. Yearbook of Land and 
Water DeyeJoJ:>rn~nJ_~t(ltj~ti~§ 1984, Table 12. 
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Table 26 

Hypothetical Annualized Cost of Irrigatlon Services, 
assuming net construction costs of 5 million won/ha 

(Won/hal 

Total Cost Cost to FJ,IA 

i'INet construction cost 5,000,000 l, 500,000 


Design (3% of netl 150,000 0 


Supervis]on of construction (10% of net) 500,000 0 

._-----

Sub total 5,650,000 1,500,000 


III h"res t durl ng cons t ruct ion b 1,725,000 0 


Total cost at end of construction 7,375,000 J,500,000 


,Mll1uaJ i zed value 743,800 :l:G,OOO d 


Annual 010'1 Cos ts 185,000 170,000 


Total Annualiz.ed Cost 928,800 ~22,OOO 


AssUHled to be JO percent of total. 

~ 	 Assuming a 5 year construction period, average jnvestment equal La 50 percent 
of the subtotal; at 10% interest. 

Assuming a 50 year life, at 10% interest. 

>'\onua.l amount whose present value is equivalent, at 10% interest, to the 
present value of the required payments of 88,100 per year for :30 year's, 
to! low1ng a to; veal' grace period. (Annual payments of BS,IOO for yt-'at's b:15 are 
b~sed on loan for 1,500,000 plus 262,500 interest ove~ 5 year grace period 
,tillort ! zed over :iO YRars at 3.5% interest). 

http:Annualiz.ed


I I 
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Tab 1(> 27 

Uistrlhut Jon uf Hvpothet1('al AnlluaJiz~d To!;::d Cost of ltn»;pitlon S"rvlC(~S, 
by Clrn()Ull t of cap [ t a J I nvtc'S t 1JI('[1 t 

Amount of Hypothetical Annualized Total Cnsl % of Pa[~ 

ita1 FLIAs Farmers through 
1nVtOstment. Paid by farmers Wat~T gh1'irg~~ 
(000 won/ba) Total Paid bv FLIAs through Water Charges b O&M Capltal O&M Capi tal 

3,000 631,300 201,200 150,~00 100.0 3.fl BO.7 0.0 

5,000 928.800 222,000 16(';, fiOO 00.0 5.0 B9.0 0.0 

7,000 1,043,520 242,800 182,]00 1.00.0 6.7 97.4 0.0 

9,000 J • ~-l36, 840 263,600 197.700 100.0 6.8 100.0 1.1 -..J 
.t:

Calculation of t(ltal ("osts and costs paid by FLIAs based on Table 26. 

o Assumes direct water charges represent 75% of total revenu~s of U1P FLIA. 

J 

" . 

c: 
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Nepal 

1. Introduction and Background 

1.-01 Nepal ranks as one of the poorest countries of Asia 
with annual per capital income estimated to be about 
US$140. OVer 85 percent of the population is dependent on 
agriculture for its livelihood, and agriculture provides 
over 52 percent of Nepal's GDP (Ministry of Finance, 
1985). The agricultural resource base is severely 
constrained because only 22 percent of the land area 
is cultivable. Much of the approximately 14 million 
hectares of surface area is at high elevations where the 
climate is not suitable for agricultural production. The 
majority of the cropped area is devoted to the production 
of food grains, with rice being the most important in 
terms of area cropped, production, and diet preference. 
Table 1 presents the area cropped, total production, and 
aggregate yield levels of the major grain crops in Nepal. 

1. 02 Yield levels are low, particularly when compared to 
Southeast Asian countries, but also in comparison to other 
South Asian countries. Whereas in 1966 Nepal was 
estimated to have the highest rice yields among the 
countries of South Asia, it is now considered to have the 
lowest (ADB, 1982). Table 2 shows how yields of the major 
grains have generally declined between the 1960s and 70s 
as cultivation has been extended to marginal areas less 
suited for crop production. 

1.-03 The potential for increasing production through 
expansion of the area cultivated is negligible, and the 
rapidly growing population will have to be fed through 
more intensive production from land already being farmed. 1 

The development and effective operation of irrigation 
systems are key elements in a strategy for increasing 
agricultural output through the intensification of 
production. 

IThe population which was 15 million in 1981 according t-o-'-~ 
the census of that year is estimated to be growing at an annual 
rate of 2.7 percent. 
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1.1 Irrigation Development 

1.1.1 Types of Irrigation 

1.1.1-01 Nepal consists of three separate geographic and 
climatic regions running parallel from east to west. 
These are termed the plains (terai), hills, and mountains, 
and the differences in climate among them are primarily 
due to the effects of vastly different levels of 
elevation. The climate in the terai and much of the hill 
area is suitable for intensive agricultural production 
provided that irrigation is available. Both the 
government and farmers have recognized for some time the 
importance of irrigation development. Of a total of 
approximately 1.9 million hectares of potentially 
irrigable land, nearly 650,000 hectares currently receive 
irrigation. Table 3 shows the status of irrigation 
development in the terai and hills (the mountain region 
which has little irrigation is combined with the hills in 
the table) and the estimated potential irrigation from 
both surface and groundwater sources. 

1.1.1-02 While there is potential to nearly double the area 
irrigated in the hills with an increase from 170 to 300 
thousand hectares, most of the undeveloped potential and 
nearly 70 percent of the developed irrigation is in the 
terai. Of the estimated 1.6 million hectares that could 
be irrigated in the terai, less than 25 percent is 
irrigated. Much of the ground water irrigation potential 
has yet to be developed--less than 60,000 of a potential 
428,000 hectares is irrigated from underground sources. 
The potential area to be irrigated from ground water 
sources accounts for more than 20 percent of the total 
irrigation potential. 

1.1.1-03 Nepal is somewhat unique in that over 70 percent of 
the area irrigated is served by farmer-managed systems. 
These systems, which number in the thousands, vary in size 
from less than 10 hectares to as large as 10,000 
hectares. Some are centuries old, and the majority have 
been in operation for decades at least. While some of the 
farmer-managed systems have received small amounts of 
assistance from the government in recent years, and 
possibly for their construction, they are operated and 
maintained solely by the irrigators. The irrigation 
bureaucracy in Nepal is relatively young, and the amount 
of land irrigated by systems constructed and managed'~y 
government agencies is estimated to be less than 200,000 
hectares. 
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1.1.1 	04 Nearly all of the irrigation in Nepal has been 
developed for the irrigation of rice. Fields are 
terraced, leveled, and bunded for irrigation by flooding~ 
Gradually maize and wheat have been incorporated into the 
cropping pattern in many of the irrigation systems. A 
common cropping pattern in irrigation systems in the hills 
with an adequate water supply is monsoon rice, winter 
wheat, and pre-monsoon maize or rice. The choice of 
pre-monsoon crop is primarily, but not exclusively, a 
function of the water supply. In some hill irrigation 
systems, upland fields, which are not leveled and bunded, 
also receive irrigation for winter wheat and planting of a 
pre-monsoon maize crop. The area irrigated during these 
seasons, when the water supply is less than during the 
monsoon, is actually greater than that irrigated during 
the monsoon season in some hill irrigation systems (Martin 
and Yoder, 1983). 

1.1.2 	 Irrigation Institutions 

1.1.2-01 There are a number of government agencies which are 
involved in the financing and construction of irrigation 
systems. Some of these also are responsible for the 
management of systems they develop, but others are not. A 
brief description of each of the institutions and their 
involvement' in irrigation development and management 
follows. 

1.1.2-02 Department of Irrigation. Hydrology. and Meteorology 
(DIHM). DIHM was established in 1952 with technical 
assistance from India and has been completely manned by 
Nepali technicians since 1955. Reflecting the common 
ambiguity as to whether irrigation development should be 
coordinated more with agricultural or hydroelectric 
development, the department has been under different 
ministries. To attempt to achieve better coordination, 
DIHM was transferred in 1972 from the Ministry of Water 
and Power to the Ministry of Agriculture. In 1979, the 
department was shifted from the Ministry of Agriculture 
and Irrigation back to the Ministry of Water and Power. 
This ministry was renamed the Ministry of Water Resources 
in 1980. 

1.1.2-03 DIHM is the primary agency engaged in irrigation 
development in Nepal. Its activities are concentrated on 
the investigation, design, construction, rehabilitation, 
operati6~ and maintenance of systems with service a~ea~ 
larger than 500 hectares in the terai and larger than 50 
hectares in the hills. In addition to the central office, 
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it has regional directorates in the five development 
regions, several divisional offices, and field offices 
scattered throughout the country. In recent years, DIHM 
has operated the following number of projects. 

Number of 

Year Projects 


1985-86 59 

1984-85 63 

1983-84 62 

1982-83 59 


1.1.2-04 Irrigation Systems under the Development Board Act. 
Not all of the large-scale irrigation projects are 
developed and managed by DIHM alone. Some of the large 
projects, particularly ones funded through foreign loans, 
are governed by a project board formed under the 
Development Board Act of 1956. These project boards 
include representation of the water resources, finance, 
land reform. and agriculture ministries. The National 
Planning Commission. Department of Agriculture, and DIHM 
also each have representation on the boards. Regional 
directors of DIHM and DOA may also be included as 
members. The secretary of the Ministry of Water Resources 
is the chai~man of each of the boards, and the Project 
Manager, a DIHM engineer. acts as the member secretary. 
One purpose of the boards is to provide a more coordinated 
approach to irrigation development among the different 
agencies which are involved in the process. They also 
allow for some autonomy in personnel requirement and 
financial flexibility. These boards are empowered to set 
their own water charges and to prescribe the collection 
method. 

1.1.2-05 Farm Irrigation and Water Utilization Division 
(FIWUD). rIWUD was established in 1973 under the 
Department of Agriculture. It began its work in the terai 
with pump irrigation systems and has installed 46 
tubewells serving an estimated 7,000 hectares. FIWUD 
installs ~he tubewell, including a pump house and water 
measuring tank; constructs a network of field channels for 
both irrigation and drainage; carries out a land 
improvement program which includes shaping, leveling, and 
consolidation; and introduces programs to increase 
cropping intensities and yields. Recently it has become 
involved with the on-farm water management in some of th~~ 
surface irrigation projects of DIHM in the terai, 
including some Command Area Development Projects. rIWUD 
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has also begun developing small gravity irrigation systems 
in the hills which are turned over to the farmers upon 
completion. 

1.1.2-06 Ministry of Panchayat and Local Development (MPLD). 
MPLD, through its regional and district offices constructs 
small systems, mainly in hill districts. Systems under 50 
hectares in area are considered the responsibility of 
MPLD. Most of the integrated rural development projects 
assisted by donor agencies include an irrigation 
development component which is implemented by the District 
Technical Offices under the Local Development Officers of 
the MPLD. Much of their work involves providing technical 
and financial assistance to existing farmer-managed 
irrigation systems. MPLD does not manage irrigation 
systems 
done by 

after construction is completed. 
a local users committee. 

This is to be 

1.1.2-07 Agricultural Development Bank (ADB/N). 
Agricultural Development Bank has been 

The 
involved in 

irrigation development through its loan programs since 
1968, but most of its irrigation activity has taken place 
since 1981. In 1981, a pump irrigation loan program was 
initiated. More than 11,000 shallow tubewells serving an 
estimated 45,000 hectares have been installed under this 
program. O~er 700 wells have also been constructed where 
boring for shallow tubewells was not feasible. For 
1985-86, the bank has an ivestment program for the 
construction of 2,300 shallow tubewells and 330 wells, 
designed to irrigate about 10,500 hectares. 

1.1.2-08 ADB/N also provides loans to groups of farmers for 
the construction of gravity irrigation systems. The 
systems for which this is done include those implemented 
by FIWUD, systems for which CARE/NEPAL has provided a 
subsidy, and some in which only ADB/N and the farmers have 
worked together. ADB/N has some technical personnel for 
the implementation of small-scale irrigation projects. 

1.1.2-09 Table 4 presents an estimate of the area that is 
irrigated according to the institution that is responsible 
for its development. The systems under the management of 
a project board are included under DIHM since it is the 
lead institution in the development of these projects. 

1.1.3 Irrigation Development Budgets 

1.1.3-01 The amount of expenditure for irrigation development 
has increased both in absolute magnitude and as a 
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percentage of the development budget in successive 
five-year plans. Table 5 presents the irrigation 
development expenditures for the past four plans. . 

1.1.3-02 There is an increasing gap between the irrigation 
development budget for the construction of new systems and 
the regular irrigation budget for the operation and 
maintenance of existing systems. The low rate of 
allocation of funds for O&M, along with other factors such 
as poor design and construction, has resulted in an 
increasing amount of development expenditure being needed 
for costly rehabilitation of schemes which have become 
increasingly inoperable (WEe, 1981). Table 6 presents the 
regular irrigation expenditure during different plan 
periods and this expenditure expressed as a percentage of 
the irrigation development expenditure. 

1.1.3-03 While these figures generally show an inadequate 
level of funding of operation and maintenance through the 
regular budget, the situation is less precise than the 
figures would seem to indicate. Most of the regular 
budget is used to cover salaries of staff in the central 
and regional directorate offices, and very little 
provision is made for operation and maintenances of 
completed projects. There is a tendency to charge O&M 
expenses, including the salaries of regular DIHM personnel 
operating the system, to the development portion of the 
budget in systems which are in operation but are 
incomplete. 2 Funds are only made available for repairs 
after the event and tend to be classified as development 
expenditures. These are taken from the channel renovation 
development budget allocation (Rs. 65 million in the sixth 
plan) until it is exhausted, at which time a supplementary 
request may be made to the Ministry of Finance (WEe, 
1981). It is thus impossible to say how much is actually 
expended in the irrigation sector for operation and 
maintenance. 

2. 	 General Policies Regarding Irrigation Financing 

2. 	 01 The policy concerning the financing of irrigation 
services differs among the agencies involved in irrigation 
development. The majority of the construction of new 
irrigation facilities falls under DIHM. Financing of its 

2This was reported in the WEe Irrigation Sector Review and 
was confirmed in interviews with project managers. 
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irrigation construction comes of the of general 
development budget administered by the Ministry of 
Finance. 

2. 	 02 Through the third plan, the emphasis in irrigation 
development was on minor irrigation schemes of small and 
medium scale. Beginning with the fourth plan and the 
publication in 1970 of a master plan for irrigation 
development in the terai, a large infusion of foreign 
assistance for irrigation development has resulted in an 
ambitious expansion of irrigation development efforts. 
Nearly all costs of construction of new irrigation systems 
have been financed from external sources through grants 
or loans. at concessionary rates, but costs of operating 
and maintaining the systems are to be paid by Nepal. 

2.-03 Funds for O&M are allocated to the DIHM by the finance 
ministry from the general treasury. The policy is that 
farmers who benefit from irrigation services are to pay a 
water charge. This charge is set by the project board or 
by DIHM and is assessed in most systems on a per crop per 
hectare basis. Some systems have gone to an annual charge 
per hectare. This has been controversial because in most 
of the systems the area that receives effective irrigation 
in the dry season is considerably less than that irrigated 
during the monsoon season. 

2.-04 FIWUD requires a 25 percent contribution by the 
farmers toward the cost of construction of a system. 
Before the project will be begun, the farmers must deposit 
in a bank 5 percent of the estimated cost of 
construction. The additional 20 percent may be borrowed 
from ADB/N or provided in the form of contributed labor. 
Upon completion of construction of gravity irrigation 
schemes, the system is turned over to the farmers who are 
responsible for its operation and maintenance. FIWUD 
continues to operate tubewell systems and charges farmers 
for irrigation. 

2.-05 MPLD's policy and procedures are influenced to a large 
degree by· the donor agency funding an integrated rural 
development project covering the area in which an 
irrigation project lies. Farmers may be required to 
provide labor for construction, or the work may be 
contracted out to small contractors. After completion of 
the project construction. the farmers are responsible for 
O&M. 
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2.-06 ADB/N's investment in irrigation development is on a 
loan basis with individual farmers in the case of 
tubewells-or with groups of farmers in the case of gravity 
irrigation systems. The farmers are responsible for 
repayment of the loan for construction as well as for O&M 
costs. 

3. Capital Cost of Irrigation 

3.-01 The capital costs of different irrigation systems vary 
according to the type as well as size of the systems. The 
ADB Agriculture Sector Strategy Study has estimated the 
capital costs of different types of irrigation systems. 
Five different modes of irrigation development are 
identified including: (a) run of-the river 
diversion--partial development (includes only diversion 
and main canal systems), (b) command area development, 
(c) run-of-the-river diversion--full development (provides 
full range of irrigation components to the farm level), 
(d) surface water storage, and (e) tubewell irrigation. 
These figures, based primarily on feasibility studies, are 
presented in Table 7. 

3.-02 Few data are available concerning the actual per 
hectare investment costs of systems which have been 
completed. The Water and Energy Commission and World Bank 
conducted an evaluation of four Bank-financed irrigation 
projects which yielded a wide range of cost figures which 
are reported in Table 8. 

3.~03 All of the projects were intended to irrigate the 
whole command area but were, by the time of the study, 
irrigating considerably less. This results in a higher 
than planned per hectare cost of investment for the area 
actually irrigated. In the case of the Bhairahawa Lumbini 
Ground Water Project, the additional cost of expanding the 
area irrigated to a much larger percentage of the command 
area will presumably be relatively low, and the investment 
cost per hectare irrigated will be significantly reduced 
from that-shown in the table. 

3. 04 A feasibility study of 5 projects in the western 
region of Nepal conducted by Gitec Consult (1980) 
estimated an average development cost of about $3,500 per 
hectare for the entire 4,650 hectares. The average unit 
development cost of the four projects deemed viable, 
covering a total of 2765 hectares, was about $1,650. 
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3. 	 05 The cost of a shallow tubewell with a pumpset was 

reported to be approximately Rs. 9,000 or US$ 750 (Khoju, 

1981). These can irrigate 4 to 5 hectares, depending on 

the availability of ground water, yielding a per hectare 

cost of US$ 150-200 in 1981-82 dollars. The construction 

of the distribution channels is done by relatively 

inexpensive unskilled labor adding little to the 

development cost. 


4. 	 Operation and Maintenance Costs 

4. 	 01 Irrigation projects operated by the government receive 
their budget allotment for O&M from the Ministry of 
Finance. Projects estimate their requirements for O&M, 
and this budget is forwarded to the central office of 
DIHM. After O&M requirements are collected from all the 
projects, discussions are held with the National Planning 
Commission and Ministry of Finance. DIHM, with the 
approval of the Ministry of Water Resources, then submits 
a proposed budget for O&M to the Ministry of Finance. 
The Ministry of Finance finalizes the budget for inclusion 
in the national budget which is submitted to the National 
Panchayat by the Minister of Finance. 

4.-02 The irrigation projects do not have financial autonomy 
but must operate under the rules and regulations for 
government budgetary disbursements. Accordingly, repair 
and maintenance work costing up to Rs. 5,000 can be 
directly done by the project manager. For maintenance 
work exceeding Rs. 5,000 but not more than Rs. 25,000, 
quotations must be invited from interested contractors. 
When the amount exceeds Rs. 25,000, tenders detailing the 
work to be done are required to be advertised. The 
contracting and tendering procedures have been reported to 
cause delays in the completion of needed construction and 
maintenance work (Pant and Lohani, 1983). 

4.-03 Different rules-of-thumb are used to estimate the cost 
of operation and maintenance on surface and pump 
irrigation systems. For surface irrigation, the O&M cost 
is estimated to be Rs. 300 per hectare. The O&M cost for 
pump irrigation is estimated at Rs. 900 per hectare. In 
both cases, the O&M cost figures do not include the 
contribution of the farmers. 

4.-04 Several years' budgets for the Narayani Zone 
Irrigation Development Project (NZIDP), both the Surface ~ 
Irrigation Phase I and the Deep Tubewell Scheme, are 
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presented in Table 9. It is unclear whether the 
"construction" category refers to new construction or 
repair of existing structures and, likewise, how the 
salary and allowances should be divided between new 
construction and maintenance. The General Manager of 
NZIDP 	 reported that the construction under the deep 
tubewell scheme budget was new construction. Construction 
of the 	 'stage I surface irrigation structures was supposed 
to have been completed in 1983/84 (P. Pradhan, 1985)~ 
This would imply that construction in 1984/85 and 1985/86 
would be for repairs and maintenance. 

4.-05 If it is assumed that in FY 1984/85 and FY 1985/86 the 
budget for the surface irrigation portion of the NZIDP did 
not include new construction, then the O&M budget was 
distributed as follows: salaries and allowances between 
30 and 35 percent, services between 13 and 15 percent, and 
construction 52 to 53 percent. In the case of the NZIDP 
Pump Irrigation system, spare-parts and electricity are 
the main components of the O&M cost. These accounted fot 
approximately 75 percent of the O&M costs (P. Pradhan, 
1985). 

4. 	 06 A recent study (No-Frills Development Consultants, 
1984) computed the O&M expenditure of a sample of 
irrigation systems and compared this with the amount 
considered necessary for proper O&M. The results of the 
study are summarized in Table 10. The amount spent for 
O&M of large projects ranged from Rs. 105 to 207 per 
hectare.while the estimate of the amount needed to enabl~ 
proper O&M was estimated to range from Rs. 200 to 600 per. 
hectare. For the medium scale projects the expenditure 
ranged from Rs. 83 to 216 per hectare against an estimated 
Rs. 175 to 300 per hectare required for proper O&M. 

4.-07 The average cost of O&M of tubewell projects was, as 
expected, higher than that for gravity systems, ranging 
from Rs. 317 to 714. The amount required for proper O&M 
was estimated by project officials to range from Rs. 333 
to 1,000. Figures for three tubewell projects are 
presented in Table 11. Two of the three projects were 
able to spend nearly the amount estimated to be needed for 
proper O&M. This likely is a result of the fact that the 
major O&M expenditure in ground water projects is for 
energy to operate the pumps and for spare parts to repair 
the equipment. Without these expenditures the tubewells 
could not supply any water. Maintenance of the 
distributary canal system for these systems is largely in 
the hands of the farmers. While the above mentioned 
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amounts needed for proper O&M in tubewell projects appear 
to be low, the Water and Energy Commission (1981) contends 
that the economic cost of electrical power (in contrast 
to the actual cost resulting from current highly 
subsidized tariff rates) is between Rs. 1500 and Rs. 2000 
per hectare per annum. 

4.-08 Data for the medium scale and tubewell projects show a 
general increase in the expenditure for O&M in nominal 
terms over the past five years. However rising costs of 
labor and materials were reported to have lowered the 
level of effective O&M that could be conducted with the 
limited budget. Annual expenditures for a sample of 
projects are presented in Table 12. 

4.-09 In summary, all projects have reported that the O&M 
budget was inadequate to carry-out proper operation and 
maintenance. This agrees with nearly all evaluations 
which have been made of the irrigation sector which cite 
as a major deficiency the fact that insufficient resources 
are allocated to operation and maintenance of existing 
systems (WEC, 1981j WEC, 1983; ADB, 1982; USAID, 1984). 

4.-10 For the FY 1985/86 budget, however. the National 
Planning Co~mission reportedly followed a policy of 
consolidating the existing irrigation facilities through 
the provision of ad~quate funds for operation and 
maintenance. Particular emphasis was placed on providing 
adequate funding for O&M of systems judged to have a high 
potential for agricultural development (P. Pradhan, 
1985). The General Manager of the Narayani Zone 
Irrigation Development Project reported that the 1985/86 
O&M budget for Stage I of the project. which is in 
operation. is sufficient to operate and maintain the 
system. 

4. 	 11 In addition to the budget allocation generally not 
being adequate, an additional common complaint voiced by 
project managers was that the budget was not released on 
time to allow for timely completion of the work (No-Frills 
Development Consultants, 1984). As mentioned above, 
irrigation projects are subject to the rules and 
regulations for government budgetary expenditures. The 
procedures for the release of funds are designed more to 
prevent leakages and to ensure proper accounting than for 
efficient and timely operation and maintenance of 
irrigation systems. 
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5.· 	Farmers' Ability to Pay for Irrigation Services 

5.~01 The farmers' ability to pay for irrigation services is 
a function of the quantities of output, the prices 
received, and the cost of production. These are 
determined by the government's output price policies, 
price policies for inputs other than water, and tax 
policies, as well as the cropping intensities and levels 
of production made possible by irrigation. 

5.1 Output Price Policies 

5.1-01 Rice, wheat, and maize are the major staple food crops 
in Nepal and the primary crops grown in most irrigation 
systems. Only rice and wheat are covered by government 
price policies. The basic philosophy of HMG's price 
policy with respect to these staple foods can be 
summarized as: 

1. 	 Support for a floor price high enough to stimulate 
production. 

2. 	 Ceiling price protection assuring a reasonable price 
for consumers. 

3. 	 Sufficient· range between these two prices to provide 
traders and millers reasonable profit for holding 
wheat ~nd, particularly, rice between crop seasons. 

Each year the government announces a minimum support price 
just before the crop is harvested. When determining the 
floor price, the following factors are usually considered: 

1. 	 the likely volume of production. 

2. 	 the maximum and minimum prices of the commodity in the 
previous year. 

3. 	 the price prevailing in markets on the Indian border 
or the floor price announced in India for its crop. 

4. 	 The cost of production of the crops. 

5.1-02 The estimates for the floor price, on the basis of the 
above criteria, are calculated by the Food and 
Agricultural Marketing Services Division of the Ministry 
of Agriculture. The announced floor price does not have a 
major impact on the price received by farmers, however, 
because the government cannot guarantee purchase of the 
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product if the price falls below the floor price. In 
addition, it is not announced before planting and has 
generally remained below the prevailing market price and, 
thus, has little influence on the farmers' management 
decisions. The price received by the farmer depends upon 
the supply and demand situation in the market, 
particularly the Indian border market. In a good harvest 
year, the actual price received by the farmers may fall 
far below the level of the floor price announced by the 
government. 

The Nepal Food Corporation is the only government 
agency dealing with staple foods. It is responsible for 
distributing food to remote, food-deficit areas and it 
supplies foodgrains in the Kathmandu Valley and to the 
army and police. The primary objective of the foodgrain 
distribution policy of the government is to make 
foodgrains available in deficit areas at a reasonable 
price. Foodgrains are procured from exporters and millers 
at a pre-fixed levy price which at times has been as low 
as 50 percent of the domestic market price. Exporters and 
millers are required to sell a certain portion to the 
Nepal F~od Corporation at these reduced prices. The 
proportion that must be sold to NFC has varied and has 
recently been set for exporters at 10 percent of the 
amount exported. The authors of one study (Karki and 
Neupane, 1984) have argued that this tends to depress the 
market price in the terai area from where grain is 
exported. The general conclusion of that study and 
another by Rawal and Hamal (1984) is that government 
output price policies have failed to protect the farmers 
and if anything have resulted in a reduction of the price 
received by farmers. 

Input Price Policies 

The pricing of agricultural inputs such as HYV seeds, 
pesticides, and tools is done by the Agricultural Inputs 
Corporation (AIC) on a cost price basis. The cost price 
of thes~ items includes the purchase price (or landed cost 
at the border if it is imported) plus the transportation 
and handling cost to the district offices and a minimum 
administration cost. Since the transportation cost to the 
district centers varies considerably, the retail prices of 
these inputs differ among districts. 

Prior to 1972, the pricing of fertilizer was done in· 
the same manner. Since 1972, however, the government has 
classified fertilizer as an "essential item" and adopted a 
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policy of· a single price throughout the country for each 
type of fertilizer. In so doing, the government must 
heavily subsidize the cost of transporting the fertilizer 
to the districts. In order to change the price of 
fertilize~, AIC must submit, through the Ministry of 
Agriculture, a proposal to the cabinet justifying a 
change. The retail price of fertilizer has remained 
constant throughout each of the past two five-year plans 
as is shown by Table 13. 

5.2-03 The subsidy on fertilizer sold to the farmer is 
substantial, ranging in 1984/85 from 35 to 62 percent of 
the cost of supplying the different types. Table 14 
compares the annual selling price of fertilizer with the 
annual import price. Both prices are computed weighted 
averages of the different types of fertilizer supplied. 

5.2-04 Since fertilizer is the most important cash input in 
Nepalese agriculture, it can be concluded that the 
government's input price policy enhances the farmers' 
ability to pay for irrigation services. Much more 
fertilizer is used in irrigated agriculture than 
non irrigated, and more is used in the terai and Kathmandu 
Valley, where nearly all of Nepal's commercial farming 
is located, than in the hills. Input price policies have 
less of an e£fect on incomes in the hills where less 
fertilizer is used and less of the output sold. On the 
other hand, there is little government-owned irrigation in 
the hills, Hill farmers do invest considerable amounts of 
resources-in the operation and maintenance of their own 
irrigation systems (Martin and Yoder, 1983). 

5.3 Tax Policies 

5.3-01 Relatively little revenue is raised from the 
agricultural sector through taxes. Imports of 
fertilizers, pesticides, and seeds are exempted from tax. 
There is a one percent tax on agricultural implements and 
machinery. There is no agricultural income tax. The one 
tax which.Iarmers must pay is the land tax which is levied 
at different rates according to land classifications. 
Land is classified according to various factors which 
affect the productive potential including access to 
irrigation, soil type, elevation, and degree of slope. 
Land with a higher productive potential is taxed at a 
higher rate. The nominal tax rate has changed little 
since 1968 with the effect that the real tax rate has 
declined. Table 15 presents the land tax rates. 
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5.3-02 As Table 16 demonstrates, the land tax is equivalent 
to only a very small percentage of the agricultural gross 
domestic product. Furthermore, the proportion of total 
tax revenues generated from the land tax has been 
declining. 

5.3-03 While the agricultural sector has not been heavily 
taxed, government tax policy has also not been used to 
protect producers from foreign competition. There is no 
import tax levied on cereal grains nor other agricultural 
products including vegetables, fruits, and live animals. 
On the export of these items there is a one percent export 
tax. 

5.4 Direct Irrigation Benefits 

5.4-01 The provision of irrigation services can enable a 
large increase in both cropping intensity and crop 
yields. A comparison of several hill villages (Martin, 
1986) revealed that farmers with irrigation systems were 
cultivating three crops per year. The cropping pattern 
was monsoon rice, winter wheat, and pre-monsoon maize or 
rice. The pre-monsoon season crop depended primarily upon 
the adequacy of the water supply in that season. Total 
annual yields of grain for the three seasons averaged from 
7.5 to 8 ·tons/ha. Farmers in the same environment but 
without irrigation grew only one rainfed maize crop per 
year with yields of less than 3 tons/ha. 

5.4-02 The production levels reported above were achieved in 
irrigation systems which were effectively and exclusively 
managed by the farmers .themselves. On the other hand, the 
Agricultural Projects Services Centre (APROSC) and the 
Water and Energy Commission (WEC) have documented the 
performance of various government-constructed and -managed 
irrigation projects--large and small and in the hills and 
terai--in terms of cropping intensity, yields, and farm 
incomes.' The overall conclusion of these studies (APROSC, 
1978 and 1982; WEC, 1982) is that there was only marginal 
improvement in the project areas over the neighboring 
control areas. More specifically, the WEC study found 
that: 
1. 	 the extent of monocropping (proportion of cultivated 

area on which only one crop is grown per year) 
ishigher in project commands than in nearby 
non-projectareas. 

2. 	 while cropping productivities vary considerably am~nt 
the different areas of study, there is no significant 
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difference between cropping productivities in nearby 
project and non-project areas. 

5.4-03 Since effective irrigation can clearly enable much 
higher yields and cropping intensities in comparison to 
those possible under rainfed conditions, at least two 
factors likely contribute to the conclusions drawn above. 
The first," which the studies explicitly state, is that the 
irrigation systems studied are not well-managed. The 
second which is not discussed is that the non-project 
areas with cropping intensities greater than 100 percent 
may have been irrigated by farmer-managed irrigation 
systems. In this case the comparison was not between 
irrigated and unirrigated production but rather between 
areas irrigated by two different types of irrigation 
systems. 

5.4-04 An Agricultural Credit Review conducted by the Nepal 
Rastra Bank in 1980 compared yields, cropping intensities, 
and cost of production between irrigated and unirrigated 
farms. The study included a sample of over 2,600 
households in 14 of the 75 districts including both the 
hills and terai. Cropping intensities were not found 
to be as much higher on irrigated than unirrigated farms 
as would be expected. The study speculated that this may 
be due to a "time-lag between the provision of irrigation 
and intensification of production, problems of water 
management) non-availability of credit, and lack of 
extension facilities. Table 17 presents a comparison of 
the cropping intensities observed, delineated according to 
region and farm size. 

5.4-05 To understand the impact of irrigation, one also needs 
to know the crops that are actually grown as well as the 
yield rates for the different crops under different 
conditions. The major crops that are grown under 
irrigated conditions are rice and wheat. Table 18 
presents the range (over the size categories of farms) of 
yields recorded for the two regions for these crops under 
irrigated and unirrigated conditions for both improved and 
local varieties. The data in the table show that the 
combination of improved varieties and irrigation result in 
a significant increase in the yield levels of rice. The 
impact of . these factors on wheat yields, while positive, 
is of a lower magnitude. Often in the absence of 
irrigation, the crop grown is maize or millet. The range 
of yields for unirrigated maize and millet are presented 
in Table 19. 

"-- ..···~-·'·r!'· ""',. 
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5.5 	 Bstimates of Farmers' Ability to Pay for Irrigation 
Services 

5.5-01 The farmers' benefits from irrigation depend not only 
on the cropping intensity and yields but also on the costs 
of product ton and the value of the output. An analysis of 
the net income from irrigated agriculture will provide an 
estimate of a farmer's absolute ability to pay for 
irrigation services. For the Second Command Area 
Development Project, the net income from crop production 
under the current irrigation conditions in three 
irrigation systems was computed. These were projects 
which were identified for the implementation of command 
area development and, thus, likely are fairly 
representative of production in irrigation systems in the 
terai. Tbe net returns calculated per hectare of 
irrigated crop production in the two systems which were 
already in operation are presented in Table 20. 

5.5-02 The same study estimated annual farm incomes under 
current conditions for two farm sizes for observed 
cropping patterns and intensities. The estimated farm 
budgets for the two operating systems are shown in Table 
21. 

5.5-03 Of the twa sites, Chandra was currently better served 
by irrigation than Mohana. This can be seen from the 
percentage of the representative farms' land that is 
irrigated and is also stated in the report. A comparison 
of the ann~al net farm income in the Chandra system with 
minimum p~r capita expenditures on food and other 
essentials will reveal the absolute ability to pay for 
irrigation services. The minimum annual value of 
consumption per capita was estimated to be Rs. 1,100. 3 

With an average family size of 6, the minimum annual value 
of consump~ion per household would thus be Rs. 6,600. The 
data show that the household with 1.9 hectares of 
land--slightly over the average in the project area of 
1.73 hectares--would be able to pay for irrigation 
services out of a net income exceeding minimum value 
of consumption by Rs. 2,883. The household with the 
smaller sized farm of only 0.6 hectares is not able to 
meet even half of minimum consumption requirements with 

3This is ba.ed on a figure of Rs. 3.50 per day per adult, 
whLch 	 was reduced to Rs. 3.00 per day to account for the 
percentage of the population that are children. 
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income from the family farm and, thus, is not in a 
position to pay for irrigation services from farm income. 

5.5 	04 A more pertinent analysis is how much could farmers 
pay for irrigation services out of the benefits they 
receive from irrigation. A comparison is needed of the 
net marginal benefits of irrigation to the farmer, i.e., a 
comparison of net incomes with and without irrigation. 
While all project appraisal documents show significant 
gains in· net income from the introduction of irrigation, 
ex post analyses tend to be less conclusive. This is 
largely due to the problems mentioned in section 5.4 
concerning the quality of irrigation management and the 
actual water status of the area outside the project which 
is used as the unirrigated area in the comparison. 

5.5 	05 For this analysis, the data on net returns from crop 
production from the Second Command Area Development 
Project will again be used. Since water charges tend to 
be on a per hectare irrigated per crop basis, the analysis 
will be done on a per hectare basis. To simplify the 
analysis it is assumed that a cropping intensity of 166 
percent can be achieved on one hectare of irrigated land 
by growing an irrigated rice crop on the full one hectare 
and an irrigated wheat crop on two-thirds of a hectare. 
In the absence of irrigation it is assumed that a rainfed 
rice crop would be grown over the entire one hectare. 
Using the net returns per hectare given for the different 
crops in the study, the incremental net income as a result 
of irrigation, in the absence of payment of direct and 
indirect irrigation charges, is computed in Table 22. The 
analysis is done for the current situation as well as for 
that estimated to be achieved after completion of command 
area development. 

5.5-06 The returns under the current situation are calculated 
to be approximately Rs. 2,800 and Rs. 3,550 for the two 
systems. After the command area development has been 
done, it is estimated that they will increase to Rs. 5,190 
and Rs. 8,180 respectively. The increase is not only due 
to irrigation but also to the use of improved varieties 
and more. inputs, but when these factors have been paid 
their financial cost this per hectare increment in net 
income remains. 

5.5-07 There is, thus, considerable scope for payment for 
irrigation services from the incremental net value of 
production under irrigated conditions. At a rate of 
Rs. 60/ha/crop the water charge per hectare would be 

--- ~",,,,,,,,.,~,,, 
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Rs. 100 which amounts to between 1 and 4 percent of the 
incremental net income calculated in Table 22. If the 
charge were Rs. 100/ha/crop, it would amount to between 2 
and 6 percent of the incremental net income. While the 
small farmer with only 0.66 hectares of land was shown 
above to-be unable, in an absolute sense, to pay for 
irrigation from farm income, he receives net benefits 6f 
more than Rs. 1,800 per year from irrigation under the 
current situation and would receive from Rs. 3,460 to 
Rs. 5,460 after completion of the command area 
development. His total annual water charges would be only 
Rs. 60 or Rs. 100 under current rates depending upon 
which rate would be applied in the system. 

5.5-08 The per hectare capital cost of run-of-the-river 
diversion systems was estimated to be between US$ 1,450 
and $ 3,200 (1981 prices) or between Rs. 19,140 and 
Rs. 42,240. Assuming a project life of 50 years and 
interest rate of 10 percent, the annualized investment 
cost is between Rs. 1,930 and Rs. 4,260. The lower figure 
is equal to 69 percent and 54 percent of the net 
incremental income from irrigation in Mohana and Chandra 
respectively under current conditions. The higher figure 
is 82 and 52 percent of the incremental income estimated 
after compl~tion of the command area development in Mohana 
and Chandra respectively. 

6. Methods of Financing Irrigation Services 

6.1 Direct Methods 

6.1-01 It h~s been the policy of the government of Nepal to 
collect water charges from farmers for irrigation 
services. Water charges as defined by the Canal 
Regulation Act (1974) have been in effect in nearly all of 
the government irrigation systems in both the hills and 
terai. Prior to the 1960's, farmers were charged a flat 
rate of Rs. 9 per hectare per year. This was increased to 
Rs. 60 per hectare per crop. Some, but not all, of the 
systems ~nder the authority of a Project Board have set 
the fee at Rs. 100 per hectare per crop. The rates are 
set either by the Project Board or by DIHM subject to the 
approval of the Ministry of Finance. 

6.1-02 While there is a fairly standard rate structure, it 
has not been implemented consistently in all projects, and 
collection of fees has been ineffective. In the Kamala 
Irrigation Project, water charges have not yet been 
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imposed even where the main and branch canals have been in 
operation since 1979/80. In the Kankai System, farmers 
are required to pay for only two crops, even if they 
irrigate a third crop in the winter. In contrast the 
Narayani Project charges a flat rate of Rs. 200/ha/year 
irrespective of the number of crops grown. While farmers 
in the Kankai Project are given free water in the winter 
to encourage cropping in this season, farmers in the 
Narayani System are charged for two crops per year (even 
if they plant only one) to encourage them to plant a 
second crop. The Chitwan Irrigation Project, while a 
large system under a project board, charges only 
Rs. 60/ha/crop instead of Rs. 100. 

6.1-03 The Narayani Tubewell Irrigation Project has set the 
rate at Rs. 100/ha/crop. The groundwater projects managed 
by FIWUD, on the other hand, charge Rs. 16 per hour of 
operation of the pump. In FIWUD artesian wells, the water 
charge varies according to the range of water discharge of 
the well as shown in Table 23. The wells are categorized 
according to discharge rates, and a fee per hour of 
operation is charged. Since the actual discharge may 
fluctuate sUbstantially from the nominal rate, this does 
not represent an exact volumetric charge. The fee rate 
was significantly reduced in 1980. 

6.1-04 According to the Director General of DIHM, the setting 
of the level of the water charges to raise needed revenues 
is made subject to the farmers' capacity to pay the water 
charges. This was given as the reason why the Chitwan 
Project did not raise the rates to Rs. 100/ha/crop as was 
done in the other large systems under project boards. It 
was also cited as the reason why FIWUD lowered the rates 
charged for water from artesian wells. 

6.1-05 In addition to paying water charges, farmers are 
expected to provide labor for maintenance of the field 
channels. Most of the systems constructed with external 
funding call for the establishment of water users groups 
at the tertiary level to carry out this work. According to 
P. Pradhan (1985), the water users groups in the 
government operated irrigation systems exist on paper 
only, and: "there is no interaction between these groups 
and operation and maintenance of the systems" (p. 23). 
Nevertheless, the farmers are very likely involved in O&M 
at the tertiary level. It is very difficult for system 
managers to effectively manage the water to that level, 
and farmers have to become involved if they are to be able 
to irrigate. The study by No-Frills Development 
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Consultants (1984) found farmers generally willing to 
provide labor for maintenance provided the tertiaries 
had been constructed and that water delivery was' 
relatively satisfactory. Further field study is needed to 
determine the magnitude of the resources that farmers ar~ 
contributing to the O&M of government irrigation systems. 

6.1-06 In the farmer-managed irrigation systems, which 
account for the majority of the irrigated area in Nepal, 
the farmers provide all the resources for operation and 
maintenance of the systems. 4 While this is mainly in the 
form of labor, in some systems it may also involve 
significant amounts of cash. The average annual labor 
contribution for 6 hill systems studied in detail by 
Martin and Yoder was 68 man-days/hectare (Martin, 1986). 
In one 35-hectare system annual labor contributions are 
approximately 50 man-days per hectare, while cash 
assessments were Rs. 265 and Rs. 440 per hectare in the 
two years which the system was observed. If the labor is 
valued at the local wage rate of Rs. 10 per day, the 
annual value of resources mobilized from the irrigators 
for system operation and maintenance is between Rs. 750 
and Rs. 1000 per hectare. Even if the labor is cos ted at 
only half the wage rate, the value of resources mobilized 
is between Rs. 500 and Rs. 700 per hectare per yeat. 
P. Pradhan (1984) found the value of labor contributions 
in a farmer-managed system in the terai with an irrigated 
area of more than 3,000 hectares to exceed Rs. 270 per 
hectare for only the monsoon rice season. 

6.1 	07 Clearly farmers are able and willing to pay a 
significant amount for the operation and maintenance of 
their irrigation systems. APROSC (1979) found that 
farmers in the Waling area (Sangjya District) indicated a 
willingness to pay Rs. 50 per ropani or about Rs. 1,000 
per hectare. Farmers in some of the government systems 
indicated a willingness to provide free labor for minor 
repairs of the tertiary canals if the system could assure 
that irrigation would be supplied in a timely manner. The 
general manager of the Narayani Zone Irrigation 
Development Project maintained that he could increase 
collection rates if he could be assured of receiving th~ 

4The original construction investment, primarily in the for~ 
of labor, was also likely provided by the persons farming th~ 
land. At the time of construction, these may have been tenant~ 
of someone who had been awarded a large land grant in return for· 
service to the government.! 
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agreed upon amount of water from India. s (The headworks 
and long stretch of the main canal are in India and not 
under the control of NZIDP or DIHM.) Farmers, in general, 
have been reported willing to pay the Rs. 60 to Rs. 100 
per hectare charge for the dry season crop but question 
their being billed the same amount for the monsoon season 
crop (No-Frills Development Consultants, 1984). Farmers 
argue that they were traditionally able to grow a monsoon 
crop before the establishment of the irrigation system 
and, thus, receive less benefit from it in that season 
than in the dry season. 

6.1.1 Assessment. Billing and Collection Procedures 

6.1.1-01 The collection of irrigation charges from the farmers 
was once done by the land revenue office along with the 
collection of the land tax, but they refused to continue 
this without the provision of additional staff (WEC, 
1983). Responsibility for assessment and collection of 
the fees was then shifted to the irrigation project 
management. 

6.1.1-02 Since the charge is to be a user fee, it is necessary 
to determine whose land has received irrigation in a given 
season. In each season, a surveyor investigates which 
land has been provided irrigation. In the NZIDP, one of 
the responsibilities of the leaders of water users groups 
is to "witness the inspection of irrigated and 
non-irrigated areas for assessment of water charges and to 
cooperate in collection of wate~ charges" (B.B. Pradhan, 
1982) . 

6.1.1-03 The bill for irrigation is not sent directly to the 
farmers. Notification is made to the concerned village 
panchayat office, and a notice is also posted on the 
project office notice-board. The farmers are then 
expected to come to the project office to make their 
payments. According to WEC (1983), collection rates in 
the Chitwan Project were substantially increased by 
sending the surveyors to also collect the fees from the 
farmers rather than waiting for them to bring the payment 
to the project office. 

6.1.1-04 Besides the difficulty of determining the land ' , 
actuallY irrigated, there is a problem in many cases ot 
identifying the individual who is responsible to payth~ 

i 

, 
sPersonal communication, February 1985. '. 
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charge. According to the law, it is the land owner who i~ 
responsible for payment, and in the case of 
owner-operators, there is no problem of identification. 
However, there is controversy when the cultivation is 
being done by a tenant. In many districts in Nepal, the 
land rent has been fixed, entitling the land owner to 
a fixed amount of rent on the main crop. In such a case, 
the tenant receives more benefit from the irrigation 
facility than the owner, and the land owner would like the 
tenant to pay the water charge (P. Pradhan, 1985).6 The 
practice is that the landowner pays the water charge for 
the main crop, and the tenant for the second crop, even 
though 	the owner is legally responsible for payment. 

6.1.2 	 Collection Bfficiencies and Bnforcement 

6.1.2-01 The rate of actual collection of irrigation charges 
from farmers has been very low, whether measured as a 
percentage of (1) the annual amount budgeted to be 
collected, (2) the assessed amount, or (3) the amount 
spent for operation and maintenance. Table 24 compares 
the amounts collected with that budgeted to be collected. 
For the past ten years especially, the ratio of the amount 
of water charges collected compared to the amount budgeted 
to be received has been very low. Seeing this poo~ 
performance; the budget has been considerably reduce~ 
despite a steady increase in the total area irrigated by 
government irrigation schemes. 

6.1.2 	02 When the amount of water charges collected is 
compared to the cost of O&M, the percentages are eve~ 
lower. These figures are compared for several irrigation 
systems in Table 25. The ratio of water charges collected 
to actual O&M costs is extremely low for this sample of 
projects. It is only above ten percent for Jhanj and 
Pathraiya. Considering that the expenditure for O&M in 
these two systems was only 52 and 72 percent of that 
estimated to be needed to pay for proper O&M (ref. Table 
10), the amount collected is insignificant. 

6.1.2 	03 To . measure how effective the irrigation system's 
management has been in collecting fees requires a 
comparison of the amount of fees collected to the amount 

6While 	 the tenant may be legally required to pay rent oniy 
for the main crop, in actual practice the land owner is often 
able to force him to pay for other crops as well. 
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that should have been collected, i. e. , the assessment. 7 
These figures are presented in Table 26 for several 
systems for the past few years. 

6.1.2-04 In all the systems, with the exception of the 
Narayani Tubewell Irrigation, the percentage of 
assessments that is collected is very low, but in most of 
them has improved over time. The tubewell project was 
able to achieve much higher collection rates than the 
surface irrigation projects. This is likely due to the 
fact that it is able to exercise much more control over 
water delivery. The relatively small figure for total 
charges assessed in the Chitwan Project suggests that the 
assessment was not properly made and/or was incomplete. 
At Rs. 60 per hectare, the assessment in 1982-83 
represented irrigation service to only 3,790 hectares. 
This is less than the area irrigated by some of the 
pre-existing systems which are being incorporated into the 
Chitwan Project (WEC, 1983). 

6.1.2-05 The farmers in surface irrigation systems have little 
incentive to pay the water charge. There is no 
relationship between the payment of fees and the quality 
of O&M in the system. a Fees that are collected ar~ 
deposited in the consolidated fund of the central treasury 
of the government. Funds collected in a given system are 
not ear-marked for expenditure in that particular system~ 
All systems are subject to the same basic budgetary 
procedure, and budget allocations are not influenced by 
the level of fee collection in the systems. . 

6.1.2-06 In tubewell irrigation systems the supply of 
irrigation water can be cut off due to non-payment of 

7This assumes that the assessment was done properly. 
According to P. Pradhan (1985) the assessment records are often 
not up-to-date which calls into question their accuracy. 

aWhile the rate of fee payment does not affect the quality 
of the O&M in the system, the quality of O&M likely influences 
the payment of the charges. As mentioned above, farmers 
indicated a willingness to pay the fees if there is timely and 
reliable irrigation service provided (No-Frills Development 
Consultants, 1984), and the general manager of the NZIDP said 
that if he consistently received the agreed upon delivery of 
water from India in the Nepal East Canal, he could increase the 
rate of fee collection because of providing better irrigation 
(personal communicat ion, 1985). . . 
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fees. This provides the system managers with an effective 
penalty to impose in the event of non-payment. In 
general~ the penalty rule has not been effecti~e in 
surface'irrigation systems. The existing rule calls for 
auctioning of a part of the land owned by the non-paying 
farmer proportional to the amount due to be paid~ 
Auctioning a part of the land instead of the whole parcel 
of land poses problems in implementation, and depriving a 
farmer of his land is an extremely harsh penalty which is 
rarely if ever implemented. As a rule, irrigation project 
offices forward to the Office of the District Land 
Administration the names of farmers who have outstanding 
water charge assessments. Since all dues must be paid to 
the government prior to any transaction involving land, 
farmers who want to sell land are forced to settle their 
obligations. However, since property transactions are 
relatively scarce, this regulation is not an effective 
enforcement measure. 

6.1.2-07 DIHM has proposed a set of irrigation rules and 
regulations which place a great deal of emphasis on the 
collection of water charges including incentives for 
payment and penalties for failure to pay. The water 
charge is to be paid once a year, and the rate shall be 
determined on the basis of the following factors: 

1. Area of land. 
2. Nature of the soil. 
3. The volume of water available in the canal. 
4. The reason for using water. 

The draft of the rules says nothing concerning the level 
of fees to be charged. It is to be paid in mid-April each 
year irrespective of the number of crops raised in the 
year. A five percent rebate will be granted those who pay 
by mid-February. If the water users group assists in the 
collection of the water charge, it may keep 3 percent of 
the amount collected. 

6.1.2 	08 The regulations place more emphasis on the penalties 
for late or non-payment of the charges. If the payment is 
late by not more than one month, a penalty of 5 to 10 
percent of the charge shall be imposed. If payment is 
more than one month but less than two months late, an 
additional 5 percent penalty will be charged. Finally if 
it is not paid within 2 months after the due date, it 
shall be recorded as an account outstanding. The 
irrigation officer is authorized to seal off the outlet to 
land farmed by persons who have not paid the water charge 
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until the outstanding dues have been collected. In the 
event that payment of the water fee or of fines imposed 
for failure to observe the rules and regulatinn~ 
established for the security of the irrigation system ts 
not made, either movable or immovable assets are to be 
seized and auctioned for realization of the amount due. A 
standing crop may be harvested and sold for payment of 
the water charges due. 

6.1.2-09 Each irrigation project is to have a section for dues 
collection, and this section shall send out mobile teams 
to collect outstanding fees and fines. Judging from the 
experience in the Chitwan System, this in itself, may 
significantly increase the rate of collection. However, 
it will also increase the cost of collecting water 
charges. 

6.1.2-10 The farmer-managed systems collect fees from the 
farmers sometimes to make specific improvements to the 
system (Mart in and Yoder, 1983; P. Pradhan, 1983) . Cash 
is most often used to purchase cement and sometimes to pay 
skilled tunnel diggers or masons. The assessment rates 
are fixed in each case according to the amount of cash 
that must be raised to complete the work. Individual 
farmers are assessed in proportion to the amount of their 
water allocation. For instance, if a farmer is entitled 
to 5 percent of the water in the system, he will be 
assessed 5 percent of the total amount to be raised~ 
Farmer-managed systems also regularly impose fines on 
members tor being absent when required to participate irl 
maintenance work on the system. The organizations are 
very successful in collecting the full amount of fees and 
fines that are charged. The membership brings social 
and, sometimes, physical pressure to bear on members who 
refuse to pay. An example was reported of members of one 
system taking the cooking utensils of a farmer who was 
refusing to pay and threatening to sell them to realize 
the amount due. He paid the amount, and all the members 
were made aware of the organization's determination to 
collect all assessments. Sometimes one or two members 
will be . appointed to collect the dues from members and be 
given a percentage of the amount collected as remuneration 
for their efforts in collection. 

6.1.3 Collection Costs 

6.1.3-01 Very little detailed information is available on the 
cost of irrigation fee collection. Some has been reported 
for the NZIDP by P. Pradhan (1985) . In 1982, a Water 
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Utilization and Water Charge Collection Unit was 
establi~hed in the Project Office. This unit has a tot~l 
of 9 employees in the Project Office with annual salaries 
totaling Rs. 59,520. In addition there are field staff in 
each of-the 6 blocks of the system for collection of the 
water c~arges. There are two surveyors and one assistant 
accountant in each block. The total annual cost of thes~ 
field staff is Rs. 146,160 (Rs. 24,360 per block). t~ 
fiscal year 1984/85, a total of Rs. 204,577 in watef 
charges was collected in the NZIDP Stage I surface 
irrigation system. The salaries of the field staff alon~ 
amounted to 71 percent of the amount collected. 

6.1.3-02 For water charge collection in the NZIDP deep 
tubewell scheme, 3 surveyors, 3 assistant accountants and 
1 peon are provided. Their annual salaries total 
Rs. 56,280. Fees collected in the tubewell scheme totaled 
Rs. 131,138 in 1984/85. The salaries of the staff directly 
involved in collecting these charges amounted to 43 
percent of the total collected in the tubewell scheme. If 
the salaries of the staff in the Water Utilization and 
Water Charge Collection Unit in the Project Office are 
included, the collection of a total of Rs. 335,715 in 
water charges in the NZIDP in 1984/85 cost Rs. 261,960 in 
salaries alone. There were certainly additional costs 
incl uding - transportat ion, allowances, suppl ies, and 
depreciation on offices and equipment. The net 
cont ri but ion of water charges toward the cos t of O&M is,. 
thus, extremely low. 

6.2 Indirect Methods 

6.2-01 There are several additional fiscal instruments which 
raise money indirectly from the beneficiaries of 
irrigation. Land is taxed at different rates depending 
upon whether or not it is irrigated. Both the absolute 
level of rates and the relative difference between the tax 
on irrigated and unirrigated land are very low. In the 
hills the best irrigated land is taxed at a rate of 
between Rs. 20 and Rs. 40 per hectare per year, while the 
tax rate for unirrigated land is between Rs. 5 and 
Rs. 20. In the terai the tax on irrigated land is 
approximately Rs. 79 per hectare per year, while 
unirrigated land is taxed at a rate between Rs. 42 and 
Rs. 68 per hectare per year. If it is assumed that the 
average tax rate for irrigated land in the hills is 
Rs. 301ha and for unirrigated land, Rs. 12.5/ha, then the 
annual tax revenue due to irrigation from 178,000 hectares
of irrigated land in the hills is Rs. 3,115,000. Assuming 
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an average tax rate on unirrigated land in the terai of 
Rs. 55 per hectare, the net land tax revenue due to 
irrigation of 466,000 hectares of terai area would be 
Rs. 11,184,000 per year. However, most of this revenue 
due to irrigation is from systems that were developed arid 
are managed by farmers. Using the estimates of area 
irrigated by farmer-managed and government-managed systems 
in Table 3, approximately 70 percent of the incremental 
land tax revenue due to irrigation comes from 
farmer-managed irrigation systems. 

6.2-02 The nearly Rs. 14 million net tax revenue that could 
be raised from irrigated land exceeds by a factor of more 
than 10 the revenues raised directly from water charges. 
However, it is unlikely that this much net revenue due to 
the availability of irrigation is actually realized. 
Changes in classification of the land after the 
construction of an irrigation system are not made as soon 
as the facility is in place. A more detailed analysis of 
how much land falls into each classification would be 
required to determine the amount of land taxed at the 
higher rates levied on irrigated land. 

6.2-03 The Nepal Food Corporation (NFC) distributes foodgrain 
in Kathmandu and to deficit areas in the country at 
controlled prices. Part of the food which it distributes 
is acquired at concessionary prices from exporters and 
millers. In the past, as a condition for traders in the 
export market to be allotted a share of the export quota, 
a levy was applied to the quota requiring them to sell to 
the NFC at a predetermined reduced price a percentage of 
the amount exported. In 1975/76, procurement under this 
levy constituted 98 percent of NFC's total grain 
procurement, but by 1980/81 accounted for only 15 percent 
of it. The amount of the levy, as a percentage of 
exports, has also changed over time. The policy since 
1980 has been to impose no levy on exports to India and 
only 10 percent on grains exported to other countries. 
The proportions of levy on exports and the price of rice 
procured under the levy from 1975 to the present are shown 
in Table 27. The levy price amounts to approximately 50 
percent6f the retail price charge by the NFC (Rawal and 
Hamal, 1984). A one percent sales tax is also charged 
on grain that is exported. 

6.2-04 Sin~e the levy on exports in effect sets aside a 
quantity of rice for the NPC to procure at a price which 
is below the free market price, it is the equivalent of a 
tax on exporters of rice. The incidence of the tax 
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depends' on the extent to which the burden is passed on to 
the farmers. Karki and Neupane (1984) assert that it has 
had a depressive effect on the market price in the terai; 
suggesting that exporters have been successful at passing 
the burden to the farmer. 

6.2-05 As Table 27 shows, the percentage of grain exported 
that must be sold to the NFC at the levy price i$ 
declining, with the result that NFC acquired much less 
grain at the reduced price for its distribution program~ 
Consequently, a production levy was introduced, in 
1982/83. Large rice millers, i.e., those with a milling 
capacity of at least 2 metric tons of rice per hour, are 
required to sell to the NFC at a levy price 30 percent of 
the grain they mill. This price is usually the market 
price during the harvest time in October-November when 
prices are generally low. In the lean months of June-July 
sales a,re at prices usually lower than the prevailing 
market prices. For 1983/84 and 1984/85, the production 
levy was reduced from 30 percent to 25 and 10 percent 
respectively. Purchases under the production levy program 
were placed by NFC at 20,000 MT in 1982/83, another 20,000 
MT in 1983/84, and roughly 10,000 MT in 1984/85. The 
effect of the production levy and its incidence are 
similar to that of the export levy. 

7. Relative Contribution of Farmers to Irrigation Financing 

7.-01 An attempt was made to calculate a cost recovery index 
for two hypothetical irrigation systems, one of extensive 
development and the other with intensive development, 
taking into consideration both direct and indirect sources 
of revenues. Production was assumed to be greater in the 
system with intensive development as was the O&M cost. 
Table 28 presents the results which show total cost 
recovery indices of nearly 13 percent for both. Cost 
recovery as a percentage of O&M costs was 161 and 172 
percent in the low and high investment systems 
respectively. 

7.-02 These figures are hypothetical maximums, and actually 
cost recovery is considerably less. The calculations 
assume a 100 percent rate of collection of water charges, 
while the percentage of fees actually collected has been 
seen to be much less. A more realistic assumption would 
be a collection rate not exceeding 25 percent, i.e., 
Rs. 40 instead of Rs. 166. This would reduce the total 
cost recovery index to 8 and 10 percent respectively and 
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cost recovery as a percentage of O&M cost to 98 and 130 
percent. 

7.-03 The .calculation also assumes that the production or 
millers' levy is applied to the full amount of th~ 
incremental production and that 75 percent of the 
incremental production is legally exported and the export 
duty paid. In 1984/85 only 10,000 MT of rice were 
purchased under the levy, indicating that it was applied 
to only 100,000 MT that were milled. Production in the 
terai was estimated to be more than 2 million MT. 
Therefore less than 5 percent of the production was 
covered by the levy. At that rate, the revenue from the 
millers' levy in the calculation would be reduced from 
Rs. 110 and Rs. 270 to Rs. 6 and Rs. 14 respectively. 
This reduction, coupled with the lower rates of fee 
collection would result in total cost recovery indices of 
between 3 and 4 percent for both. Cost recovery asa 
percentage of O&M expense would drop to 46 and 44 percent 
for the low and high investment cases respectively. 

7. 	 04 A third assumption is that export tax is paid on 75 
percent of the incremental production. The Ministry of 
Agriculture has estimated that the ratio of unauthorized 
to authorized rice exports is 2:1. If this is assumed to 
be the case with the exports from incremental production, 
the export duty revenues would be reduced by two-thirds. 
Incorporating this rate results in per hectare revenue 
from export duty of only Rs. 7 and Rs. 18 in the two 
systems. This reduces the total cost recovery index 
to 3 and.2 percent and cost recovery as a percentage of 
O&M expense to 39 and 32 percent respectively. Table 29 
presents the calculation which incorporates these more 
reasonable assumptions under current conditions. 

7.1 	 Farmers' Participation in Irrigation Management 

7.1-01 When one considers the entire irrigation sector in 
Nepal, one must conclude that farmers bear a large share 
of the cost of providing irrigation services simply 
because more than 70 percent of the irrigated area is 
served by systems which have been developed and are 
managed by farmers. It is only in the past 30 years that 
the government has been significantly involved in 
irrigation development. Only in the past 15 years, with 
large infusions of foreign aid for the construction of 
large new systems, has the operation and maintenance of 
government irrigation systems become a matter of concern. 
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7.1-02 Considering the general scarcity of resources and the 
difficulty of mobilizing resources internally, it would 
not be possible to irrigate nearly the area that is now 
being irrigated were it not for the large amount of 
irrigation which is wholly farmer-managed. It would seem 
desireable to utilize this resource as far as possible as 
a supplement to the increasing amounts of central 
government resources that are being invested in the 
development of irrigation systems. The government must be 
more involved in the construction of irrigation systems 
because, for the most part, the areas that remain tobe 
developed are technically more difficult than those 
already developed by farmers. Construction of systems to 
fully utilize the larger rivers in the terai is beyond the 
technical and financial capacity of farmer groups. 

7.1-03 There is, however, considerable scope to expand the 
area that is irrigated under farmer-management 
through! (1) investments to enable the expansion of the 
area served by existing farmer-managed irrigation systems, 
and (2) turning over of government-built systems to farmer 
organizations to operate and maintain. The latter would 
be particularly true of groundwater schemes, but could 
also be done with all of the government developed hill 
irrigation systems as well as some of those in the terai~ 
In order to do this, a participatory development approa~h 
would be required which involves the farmers from the very 
beginning conceptualization of an irrigation project. It 
would have to be made clear that the system will be 
operated and maintained primarily by the farmers so that 
they will not develop a dependency on the government~ 
There is evidence that with the increasing involvement of 
the government in irrigation development and management, 
farmers are becoming less willing to mobilize the amounts 
of resources for O&M of systems which they have been 
doing. Farmers in the Kathmandu Valley, observing DIHM 
managing some systems, have sought to have DIHM take over 
the operation and maintenance of their systems. It was 
reported that under the MPLD program (with the assistance 
of the ILO) to rehabilitate farmer-managed systems, 
farmers-have resisted reassuming responsibility for the 
maintenance of the system. 9 

9Personal communication, Louis Rijk, ILO project manager. 
1982. 
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8. Evaluation of Financing Policies 

8.-01 The-financing policies can be evaluated in terms of 
efficiency of investment decisions, efficiency :of 
irrigation system management, and equity of resou~ce 
allocation. 

8.1 Efficiency of Investment 

8.1-01 Investment decisions will be most efficient in an 
economic sense if the ones making the decisions are the 
same persons who will receive the bulk of the direct 
benefits and bear the majority of the costs of the 
investment. The farmers, who are the major direct 
beneficiaries, are in principle responsible to repay very 
little of the cost of construction of an irrigation 
system. In practice, given the very low rates of water 
charge collection, they repay none of the investment costs 
in systems constructed by DIHM, the primary government 
irrigation development agency. Ability of the farmers to 
repay the cost of investment is not a factor in irrigation 
investment decisions with the exception of systems 
financed by loans to the farmers by ADB/N. FIWUD requires 
farmers to pay 25 percent of the construction cost. 
Investment decisions are more a function of the amount of 
budget available which, in turn, is largely determined by 
the international lending and donor agencies~ To satisfy 
these agencies, projects for investment must meet certain 
minimum standards of economic efficiency. Feasibility 
studies always include an estimate of the economic 
efficiency of the project, but given the weak data base 
and the assumptions that must be made, these at best weed 
out the most unattractive projects. 

8.2 Bfficiency of System Management 

8.2-01 The efficiency of system management is largelya 
function of the adequacy of the O&M. It is generally 
assumed that if the managers of a system are financially 
accountable to the users of it, the system will be managed 
more efficiently than if there is no such accountability. 
The present procedures for financing O&M do not provide 
this kind of accountability. O&M budgets are drawn up by 
DIHM and submitted to the Ministry of Finance which 
determihes the amount of resources to allocate for 
irrigation system O&M. Farmers have no input in the 
process! Water charges which are collected are deposited 
in the general treasury and are not designated fcii 
expenditure in the system from which they were collected: 
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There is no link between the amount of water charge~ 
collected and the size of the O&M budget for a particular 
project or for the sector as a whole. Farmers, thu~~ 
cannot affect the managers of the system or the amount of 
resources available for O&M of the system through the 
decision whether or not to pay the irrigation fees. 

8.3 Efficiency of Water Use 

8.3-01 The method of charging for irrigation services does 
not promote efficiency of water use. It has been argued 
that assessing a water charge makes the farmers aware that 
water is not a free good and that they will, thus, be more 
careful and efficient in their use of water. However, 
charging for water per se does not accomplish this. On 
the contrary, charging a flat fee per hectare irrespective 
of the amount of water used and/or the crop grown will 
have more of a tendency to promote wasteful use of water~ 
The marginal costs to the farmer of using additional water 
are zero, in terms of the water charges, while there are 
positive marginal benefits up to a certain level of water 
use. 

8.4 Income Distribution 

8.4-01 The bulk of the government-operated irrigation in 
Nepal is constructed and managed by DIHM. Construction is 
financed by the general treasury, largely through grants 
and loans from donor agencies, ADB, and the World Bank~ 
Hypothetical analysis has shown that even under optimistic 
assumptions concerning the payment of water charges, the 
millers' levy, export tax, and land tax, the percentage of 
capital cost paid by the farmers is extremely low. The 
actual rate of farmers' payment of water charges results 
in no recovery of capital costs from the farmers and a lo~ 

level of farmer payment for O&M of government irrigation 
systems. 

8.4-02 To the extent that irrigation services are financed 
from the general treasury, this results in a transfer of 
income from tax payers to farmers. This is generally a 
redistribution of income from the urban population to the 
farmers. To the extent that revenues from land taxes help 
to finance the government irrigation systems, there is a 
transfer from farmers without irrigation and those who 
completely manage their own irrigation system with their 
own resources to farmers with land in government systems~ 
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Table 1 

Area, Production, and Yield of Principal 
Food Grains (1984/85) 

Food Grain 
Area 
(Ha) 

Production 
(MT) 

Yield 
(MT/Ha) 

Rice 1,376,860 2,709,430 1.97 


Maize 578,720 819,150 1.42 


Wheat 449, 960a 519, 960a 1.16 


Millet 134,370 124,430 0.93 


a Preliminary 

Source: 	 Department of Food and Agricultural Marketing Services 
(DFAMS). Quoted in Ministry of Finance, 1985. 
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Table 2 

Average Yield of Major Crops During 
19608 and 70s (MT/Ha) 

.. 

Crops 1961/62 - 1970/71 1971/72 - 1980/81 

Rice 1.92 	 1.88 

Wheat 1.20 	 1.14 

Maize 1.89 	 1.69 

Source: 	 DFAMS, Handbook of Agricultural Statistics of 
Nepal. Quoted in ADD, 1982. 

,l.:....... _ '._ 
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Table 3 

Land Use and Irrigation 
('000 Hectares) 

Hill Terai Total 

Land Area 10,750 3,400 14,150 

Cultivated Land 1,500 1,600 3,100 

Irrigation Status 

1. Land Area Irrigated 
a. Govt.-managed Systems 18 168 186 
b. Farmer-managed Systems 160a 298b 458 

178 466 644 

(Of which groundwater) (-) (53) (53) 

2. 	 Total Potentially Irrigable 
Land 300 1,600 1,900 

(Of which groundwater) 	 (-) (428) (428) 

a Includes an estimated 8,000 ha developed by FIWUD and 2,000 
ha by MPLD. 

b Includes 48,000 ha irrigated by ADB/N-financed Tubewells. 

Source: Adapted from ADB, 1982 and Table 4 following . 

. 
I 
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Table 4 


Irrigation Development According to Institution 


Percentage of 
Institution Area Irrigated (ha) Irrigated Area 

DIHM 179,0008 27.8 

FIWUD 15,000b 2.3 

MPLD 2,000 0.3 

ADB/N 48,000c 7.5 

Farmer-managed 400.000d 62.1 

Totals 644,000 100.0 

8WEC. 1981. Irrigation Sector Review. Kathmandu. and 
Ministry' of Finance. 1985. Economic Survey: Fiscal 
Year 1984-85. Kathmandu. 

bDiscussions with M.M. Shrestha, Chief, FIWUD. 

CPradhan, Sekher. 1985. ADB/N-Supported Irrigation 
Systems: A Bird's Eye View. Kathmandu. 

dWEC. Irrigation Sector Review. op. cit. (The ADB/N-, 
MPLD-, and much of the FIWUD-developed irrigation 
is also farmer-managed. 

- .........,"" ;'" '"rtf',',·· ':' 0'- ". . 
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Table 5 

Irrigation Development Expenditurea 

Irrigation 
Development 
Expenditure 

Percent of 
Development 
Expenditure 

Sixth Rs. 3130 million 14.4 

Fifth 864 9.8 

Fourth 265 4.9 

Third 61 2.4 

aData for Sixth Plan are budget figures. The others 
represent expenditures. 

Sources: 	 WEC. 1981. Irrigation Sector Review. 
HMO/Nepal. 1981. A Substantial New Program 
of Action for Accelerated Development of 
Nepal. 
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Table 6 

Regular Irrigation Expenditures 

Percentage of 
Regular Development 
Expenditure Expenditure 

sixth 0.86B 

Fifth Rs. 15.0 million 1.7 

Fourth 7.6 2.9 

Third 1.3 2.1 

aBased on first two years of plan period. 

Source: WEC. 1981. Irrigation Sector Review. 
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Table 7 

Capital Costs of Different Types 
of Irrigation Development 

Type of Project Investment Costa 
($/Ha) 

Run-of-the-River Diversion 
Extensive Development 1,450-2,000 
Intensive Development 2,400-3,200 

Surface Water Storage 4,500-6,500 

Command Area Development 1,200-1,800 

Ground Water Sources 
Shallow Tubewe11s 320-610 
Deep Tubewells 1,500-2,400 

a In constant 1981 prices 

Source: ADD, 1982. 
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Table 8 


Investment Cost of Selected Projects 


Narayani Mahakali 
Kankai Stage I Phase I BLGWP<! 

---------------------------~---~-----------~----------------------

Nominal Cost b 9,265 15,358 2,054 15,250 

Real Cost c 14,031 27,992 4,118 17,580 

Area Commanded 5,350 18,730 5,000 7,500 

Area Irrigated 2,100 9,285 2,500 300 

Cost/ha Commanded 2,623 1,495 824 2,344 

Cost/ha Irrigated 6,681 3,015 1,647 58,600 

a Bhairahawa Lumbini Ground Water Project 

b Thousand US$ 

Thousand 1981-82 US$ 

Source: WEC, 1982. 
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Table 9 

Narayani Zone Irrigation Development Project Budgets 

1. Surface Irrigation Stage I 

Fiscal Year 	 Salaries & Services Construction 

Allowances 


1983/84 970,000 139,000 4,000,000 5,109,000 
( 19)a (3) (78) 
[87Jb [I3J 

1984/85 	 1,050,000 400,000 1,550,000 3,000,000 
(35) 	 (13) (52) 
[72] 	 [28] 

1985/86 	 900,000 421,000 1,500,000 2,821,000 
(32) 	 (15) (53) 
[68] 	 [32] 

2. Deep Tubewell Scheme 

Fiscal Year 	 Salaries & Services Energy Construction Total 
Allowances 

1983/84 740,000 1,426,000 500,000 2,358,000 5,024,000 
(15) (28) (10) (47) 
[28] (53J (19J 

1984/85 526,000 1,391,000 1,000,000 2,000,000 4,917,000 
(11) (28) (20) (41) 
(18] [48] (34J 

1985/86 603,000 1,318,000 700,000 1,000,000 3,621,000 
(17) (36) (19) (28) 
(23] [50J [27] 

----------------------------------------------------------~--------------

a Numbers in parenthesis are percentage of total 

b Numbers in brackets are percentage of total minus construction 

Source: Government of Nepal Budgets. Quoted in P. Pradhan (1985) . 

......._-_...~~- ...... ~f!' ......... ',"- 
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Table 10 

O&M Costs of Large and Medium 

Scale Gravity Irrigation Projects (NRs.) 


Susari-
Large Projects Kankai Morang Kamala Narayani 

O&M Budget 1,000,000 6,000,000 525,000 6,500,000 

Net Command Area 
Irrigated (ha) 5,000 30,000 16,500 31,400 

Cost per ha 200 200 105 207 

Amount Needed per 
hectare for proper O&M 300 600 200 245 

Total Budget Required 
for proper O&M 1,500,000 18,000,000 3,300,000 7,693,000 

--------------------------------------------------------------------------~-

Medium Projects Manusmaru Jhan.i Hardinath Pothraiya 

Average Cost 483,580 455,215 243,112 431,489 

Net Command Area 
Irrigated (ha) 5,800 2,900 2,000 2,000 


Cost per ha 83 157 122 216 


Amount Needed per 

Hectare for Proper O&M 175 300 250 300 

Total Budget Required 
for proper O&M 1,015,000 870,000 500,000 600,000 

-------------~~-------~---------------------------------------~-------------

Source: No-Frills Development Consultants, 1984. 



Appendix 3. Nepal 

44 

Table 11 

O&M Costs Incurred in Tubewe11 Irrigation Projects (NRs) 

Projects FlWUDa Narayani 

Average Cost 285,308 3,276,600 2,000,000 

Net Command Area 

Irrigated .(ha) 900 7,600 2,800 


Cost per ha 317 431 714 

Amount Needed 

per hectare for 

Proper O&M 333 1,000 770 


Total Budget Required 
for Proper O&M 299,700 7,600,000 2,156,000 

-----------------------------~------~------------------------

a Farm Irrigation and Water Utilization Division Projects 

b Bhairahawa Lumbini Ground Water Project 

Source: No-Frills Development Consultants, 1984. 
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Table 12 

Annual O&M Expenditures for Selected Systems 

System Manusmara Jhanj Hardinath Pathraiya FlWUD BLGWP 
-----------~----------------------------------------------~--------------------------

Fiscal Year 

1979/80 367,832 341,446 186,978 707,395 189,684 3,031,000 

1980/81 424,459 461,172 201,824 622,210 225,110 3,379,000 

1981/82 434,461 438,963 247,800 245,478 260,147 4,170,000 

""" 
1982/83 664,350 467,246 149,346 250,902 347,999 2,109,000 

U1 

1983/84 526,749 567,246 249,611 331,460 403,601 3,694,000 

Source: No-Frills Development Consultants, 1984. 

'\ 
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Table 13 

Selling Price of Fertilizer (Rs/MT) 

---------------------~------------------~--------~------------------------------

Year 	 Ammonium Compound 

Sulfate Urea Complex Potash T.S.P. (15: 15: 15) 


--------------------------------------~---------~----~--------------------------

1975/76a 1870 2440 2270 1573 3825 2210 

1976/77 1870 2440 2270 1573 3825 2210 

1977/78 1870 2440 2270 1573 3825 2210 

1978/79 1870 2440 2270 1573 3825 2210 

1979/80 1870 2440 2270 1573 2700 2210 

1980/81b 2400 3100 2800 1573 2700 2740 

1981/82 2400 3100 2800 1573 2700 2740 


,j:>.1982/83c 2400 3500 3250 1573 2700 3200 
1983/84 2400 3500 3250 1573 2700 3200 

0\ 

1984/85 2400 3500 3250 1573 2700 3200 

a Effective from Dec. 1975 
b Effective from Nov. 1980 

Effective from April 1983 

Source: Agricultural Inputs Corporation. 

.. 
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Table 14 

Weighted Average Import and Sales Price of Fertilizer 

(NRs./MT) 


, 

Sales Price as 

Year Import Price Sales Price % of Import Price 


1976/77 3730 2225 59.7 


1977/78 3742 2221 59.4 


1978/79 3822 2266 59.3 


1979/80 3978 2299 57.8 


1980/81a 4008 2889 72.1 


1981/82 4028 2889 71.7 


1982/83 4530 3284b 72.5 


1983/84 4531 3308 73.0 


1984/85e 4598 3336 72.6 


a Effective from November 1980 

b Effective from July 1983 

e Provisional 

Source: APROSC. Import Substitution in Nepalese Agriculture. 
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Rates of Land Tax, 1985 (NRs./Ha) 


Land Terai 
Classification 

Awal 79 


Doyam 68 


Sim 54 


Char 42 


Source: Land Revenue Department, 

H ill s 
Valleys Paddy land 

76 39 

65 34 

52 30 

39 20 

1985. 

Sloping land 

20 


15 


10 
~ 

5 co 

" 
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Table 16 

Agricultural GOPl, Total Tax Revenue and Land Tax Revenue2 

In million Rs 
-----------------------------------------------------------------------------------------------------~----------

Year Total GOP Agriculture Agriculture Total Tax Land Tax Land Tax as % of Land Tax as % 
GOP as % of Revenue Revenue Total Tax Revenue of Agr. GOP 

Total GDP 
1 2 3 4 5 6 7 8 

-~-------~------------~-----------------------------------------------------~-----------------------------------

1964-65 5602 3654 65.23 151 43 28.48 1.18 
1965-66 6909 4794 69.39 177 45 25.43 0.94 
1966-67 6411 4292 66.95 226 57 25.23 1. 33 
1967-68 7173 4883 68.08 284 83 29.23 1. 70 
1968-69 7985 5357 67.09 368 79 21.47 1.48 
1969-70 8768 5922 67.55 411 88 21.42 1.49 
1970-71 8938 6034 67.56 396 76 19.20 1.26 
1971-72 10369 7106 68.54 467 83 17.78 1.17 
1972-73 9969 6578 65.99 521 75 14.40 1.15 
1973-74 12808 8851 69.11 700 97 13.86 1.09 
1974-75 14802 9949 69.71 844 91 10.79 0.92 ""'" I.D
1975-7631 17394 11611 66.75 922 95 10.30 0.82 
1976-77 17280 10506 60.80 1102 98 8.89 0.93 
1977-78 19732 11752 59.56 1244 87 6.99 0.74 
1978-79 22216 13522 60.87 1476.6 59.3 3.99 0.44 
1979-80 23351 13688 58.62 1528.8 65.0 4.25 0.47 
1980-81 27307 15674 57.40 2035.7 108.5 5.35 0.69 
1981-82 30265* 15727 51.96 2211.3 84.1 3.80 0.53 
1982-83 33621** 17946 53.38 2421.1 66.7 2.27 0.37 
1983-84 38184*** 20482 53.64 2132.0 77.0 3.60 0.38 
1984-85 41738 21680 51.94 

Source (1) World Bank Report No.2692. NEP 

(2) 	 Budget 1951/52 to 1981/82, HMG/Nepal, Ministry of Finance 

(3) 	 These figures are from the new series of the National Planning Commission 
which assessed GOP at Rs.16.571 million and Agriculture GDP as Rs.11,550 million in 1974/75. 

, 

~ * Revised Estimate
** Provisional Revised Estimate

*** Provisional Estimate \ 

i 
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Table 17 

Cropping Intensity on Irrigated and Unirrigated Land 
(Percent) 

----------------------------------------------------------------------~----------

All Farms Large Farms Medium Farms Small Farms Marginal Farms 
Region IR UNIR IR UNIR IR UNIR IR UNIR IR UNIR 
-----------------------------------------------------------------~---------------

Hills 158 130 155 126 160 140 181 144 198 149 


Terai 146 135 152 129 136 131 145 137 166 153 


Overall 147 134 152 128 137 132 145 138 166 153 


Notes: Large : 	 Hills - above 1 ha 
Terai - above 5.4 ha 

Medium: 	 Hills - 0.5 to 1 ha 

Terai - 2.7 to 5.4 ha 


Small 	 Hills - 0.2 to 0.5 ha 

Terai - 1.0 to 2.7 ha 


Marginal: 	 Hills - below 0.2 ha 

Terai - below 1. 0 ha 


IR = Irrigated, UNIR = Unirrigated 

Source: Nepal Rastra Bank, 1980. 
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Table 18 

Yields on Irrigated and Unirrigated Farms 
(MT/ha) 

Region Crop Irrigated Unirrigated 

Hills Improved Rice 
Local Rice 

3.3 
1.1 

-
-

4.6 
2.2 1.4 - 1.6 

Improved Wheat 
Local Wheat 

1.0 
0.6 

-
-

1.5 
0.8 

0.8 
0.5 

-
-

1.2 
0.7 

Terai Improved Rice 
Local Rice 

1.9 - 2.3 
1.4-1.9 

1.0 - 1.2 
1.1 

Improved Wheat 
Local Wheat 

1.0 -
0.6 -

1.5 
1.1 

0.9 
0.5 

-
-

1.2 
0.7 

Source: Nepal Rastra Bank, 1980. 
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Table 19 


Unirrigated Maize and Millet Yields (MT/ha) 


Crop Hills Terai 

Improved Maize 0.7 - 1.9 0.6 - 1.7 


Local Maize 0.5 - 1.0 0.7 - 1.6 


Local Millet 0.8 1. 0 0.5 - 1.1 

Source: Nepal Rastra Bank. 1980. 
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Table 20 

Net Financial Returns from Irrigated Crop Production a 
(NRs./ha - 1982 prices) 

System Chandra 	 Mohana 

Status Current Post CADb Current Post CADb 

Crop 

Rice 3,606 6,269 2,401 3,881 

Wheat 3,119 6,104 2,549 3,887 

------------------------------------~------------------------

a 	 Excludes Land Tax and Water Charge 

b 	Estimated after implementation of Command Area Development 
Project. 

Source: ADB, Second Command Area Development Project. 
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Table 21 


Annual Farm Budgets in Two Irrigation Systems 


-----------------------------------------------~-----------------

System Chandra Mohana 
Farm Size Farm Size 

0.6 ha 1.9 ha 0.7 ha 1.9 ha 

Cropping Intensity (%) 166 166 184 184 
Cropped Area (ha) 

Rice - Irrigated 0.56 1.81 0.22 0.58 
Rice - Unirrigated 0.02 0.05 0.46 1.23 
Wheat - Irrigated 0.18 0.57 0.20 . 0.56 
Wheat - Unirrigated O.ll 0.30 
Lentils 0.02 0.05 0.24 0.65 
Maize 0.02 0.05 0.03 0.09 
Mustard 0.02 0.05 0.01 0.03 
Linseed 0.18 0.57 0.02 0.06 

Total: 1.00 3.15 1.29 3.50 

Production (t)a 
Rice Irrigated 1.16 3.78 0.33 0.88 
Rice Unirrigated 0.02 0.04 0.35 0.93 
Wheat - Irrigated 0.25 0.80 0.29 0.80 
Wheat - Unirrigated 0.10 0.29 
Lentils 0.01 0.02 0.09 0.25 
Maize 0.03 0.07 0.04 0.13 
Mustard 0.01 0.02 0.01 0.02 
Linseed 0.03 0.08 0.01 0.01 

Production Value a 3,615 1l,410 2,555 6,866 
Production Cost 404 1,927 361 987 
Farm margin before land 

tax & irrigation fee 3,211 9,483 2,194 5,879 

a Including 5% storage loss 


Source: ADB. 2nd Command Area Development Project. 




System 

Status 

With 
Irrigation 

i 

, Rice 

: Wheat 

Total 

Area 
ifu!l 

1.00 

0.66 

1,66 

Table 22 

Incremental Net Income from Irrigationa 

--------------------------
C han d r a 

Current 

Net Returns Net Net Returns Net Net Returns 
per Ha R~turns per IIIL Ret.urns per_Ha 

3,606b 3,606 6,26~ 6,269 2,401d 

3,119f 2,059 6,104& 4,029 2,549h 

----- ------
5,665 10,298 

Appendix 3. 

M 0 han a 

Net Net Returns 
R~turns per Ha 

2,401 3,881e 

1,682 3,887 i 

-----
4,083 

Nepal 

CAD 

Net 
Returns 

3,881 

2,565 
-----

6,446 

Without 
Irrigation 

Rice 

Incremental 
Net Income/Ha 

1.00 2,117J 2,117 
...... _---

3,548 

2,117 j 2,117 
-----

8,181 

1,255k 1,255 
-----

2,828 

1,255k 1,255 
-----

5,191 

U1 
U1 

a NRs. - 1982 prices 
b Yield 2.2 MT/Ha 
c Yield 3.8 MT/Ha 
d Yield 1.6 MT/Ha 
e Yield 2.8 MT/Ha 
f Yield 1.5 MT/Ha 
g Yield 3.1 MT/Ha 
h, Yield 1.5 MT/Ha 
i~ Yield 2.7 MT/Ha 
ji Yield 1.1 MT/Ha
K; Yield 0.8 MT/Ha 

! 

sburce: Calculated fromADB, Second Command Area Development Project.. 
\ 



Appendix 3. Nepal 

56 

Table 23 


Water Charge in FlWUD-operated Artesian Wells 


Range of Discharge 
(Cfs) 

0.10 - 0.25 

0.26 - 0.50 

0.51 - 0.75 

Over 0.75 

Current Water 

Charge/hour (NRs.) 


1.0 

2.0 

3.0 

4.0 

Water Charge/hour 

Prior to 1980 (NRs.) 


3.0 

5.0 

7.0 

9.0 

Source: No-Frills Development Consultants, 1984. 
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Table 24 

Budget Estimates and Collection of Water Charges (NRs.) 

Year Budget Estimate 

1968/69 200,000 
1969/70 505,000 
1970/71 269,000 
1971/72 300,000 
1972/73 200,000 
1973/74 300,000 
1974/75 1,000,000 
1975/76 1,000,000 
1976/77 2,000,000 
1977/78 6,520,000 
1978/79 5,500,000 
1979/80 5,000,000 
1980/81 1,500,000 
1981/82 1,100,000 
1982/83 
1983/84 

Collection 

240,000 
175,000 
171,000 
219,000 

22,000 
348,000 
336,000 
279,000 
610,000 
985,000 
694,000 

1,300,000a 
500,000a 
600,000a 
900,000a 

1,000,000a 

Percentage 

120 
35 
64 
73 
11 

116 
34 
28 
31 
15 
13 
26 
33 
55 

Source: Revenue Administration Training Center, 1982. 
a Ministry of Finance, 1985. 
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Table 25 

O&M Costs and Water Charges Collected (NRs.) 

Water Charge Water Charge 
Time O&M Costs Collection as Percentage 

System period in Period in Period of O&M Costs 

Large Irrigation 
Kanka 1982/83 1,348,199 4,992 0.37 
Narayani 82/83, 83/84 12,560,000 313,500 2.5 

Medium Irrigation 
Manusmara 80/81-82/83 1,523,270 4,859 0.32 
Hardinath 81/82-83/84 826,756 58,866 7.1 
Jhanj 79/80-82/83 1,708,827 322,405 18.9 
Patharaiya 80/81-82/83 1,450,050 174,587 12.0 

Tubewell 
FIWUD 81/82-83/84 1,236,857 99,108 8.0 
Narayani 83/84 3,482,600 128,295 3.7 

Source: No-Frills Development Consultants, 1984. 
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Table 26 

Water Charges Assessed and Collected (NRs.) 

----------------------~------------------~---------------------

Charges Charges Percentage 
System Year Assessed Collected Collected 
~----------~---------------------------------------------------

Chitwan 	 80/81 245,928 9,342 4 

81/82 229,719 28,529 12 

82/83 227,456 118,179 52 


Manusmara 	 80/81 149,669 2,174 1.5 

81/82 153,653 1,893 1.2 

82/83 173,712 792 0.5 


Jhanj 	 80/81 250,000 50,479 20.2 

81/82 250,000 14,259 5.7 

82/83 250,000 67,864 27.1 

83/84 250,000 70,282 28.1 


Hardinath 	 81/82 103,982 15,005 14.4 

82/83 83,586 10,520 12.6 

83/84 110,482 34,338 31.1 


Narayani 	 77/78 104,100 7,145 6.9 
Surface 	 78/79 318,300 5,156 1.6 


79/80 293,900 2,581 0.9 

80/81 659,700 122 0.02 

81/82 1,381,800 0 

82/83 1,771,800 102,433 5.8 

83/84 2,422,900 211,277 8.7 

84/85 NA 229,417 NA 


Narayani 	 77/78 46,000 41,777 90.8 
Tubewel1 	 78/79 63,600 59,526 93.6 


79/80 18,500 15,878 85.8 

80/81 92,500 61,210 66.2 

81/82 79,200 57,140 72.1 

82/83 154,000 131,214 85.2 

83/84 173,200 96,500 55.7 

84/85 173,200 131,138 75.7 


Sources: WEC, 1983 Chitwan 
No-Frills Development Consultants, 1984 - Manusmara, 

Jhanj, Hardinath. 
Water Utilization and Water Collection Unit, NZIDP, 

1985 - Narayani Surface Irrigation. 
Nippon Koi, 1984 - Narayani Tubewell. 

: I 



Appendix 3. Nepal 

60 

Table 27 

Rates of Levy on Export and Levy Prices of Rice, 
1975 to present. 

Rates of Levy on Export 

Mid-February to mid-May 1975 25 percent 

Mid-May to fourth week of 
February 1976 30 percent 

Fourth week of February 1976 
to mid-November 1976 25 percent 

Mid-November 1980 to date 10 percent on all 
exports from Nepal, 
except exports to 
India on which no 
levy is applied. 

Levy Price of Rice 

From 1974/75 to mid-November 1980 Rs 139.32/100 kg 

Mid-November 1980 to date Rs 200.00/100 kg 

Source: National Food Corporation (NFC) , 1984. 

.. .. , .. 
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Table 28 


Estimated Cost Recovery Indices (Maximum) 


Extensive Development Intensive Development 
---------~-------------~-------------~----------------------------------------~-

Annualized Capital Cost/haa 2,330 3,730 

Annual O&M Cost/ha 200 300 

Total Annualized Cost 2,530 4,030 

Direct Cost Recovery 

Water Chargesb 166 166 

Indirect Cost Recovery 

Incremental Land RevenueC 24 24 
Miller's Levyd 110 270 
Export Taxe 22 55 


Total Cost Recovery 322 515 


Total Cost Recovery Index 12.7% 12.8% 


Cost Recovery/O&M Cost 161% 172% 


a Assuming 50 year project life and 10% interest rate. 


b Rs. 100/ha/crop times cropping intensity of 166% 


C Increase from average rate for unirrigated on Terai (Rs.55/ha) to rate for 

irrigated Rs. 79/ha. 

d Rs. l/kg on 10% of incremental rice production, i.e., 1.1 MT/ha and 
2.7 MT/ha from Table 19, Chandra. 

e 	 1 Percent of price of milled rice (Rs. 4500/MT) assuming 75% of increment 
in rice yield is exported. Assume milling efficiency of 60 percent. 
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Table 29 

Estimated Cost Recovery Indices (Realistic) 

Type of System 	 Extensive Development Intensive Development 

Annualized Capital Cost/ha 2,330 	 3,730 

Annual O&M Cost/ha 200 	 300 

Total Annualized Cost 2,530 	 4,030 

D i r"ect Cos t Recovery 
"later Chargesa . 40 40 

Indirect Cost Recovery 
Incremental Land Revenue 24 24 
Millers' Levy!> 6 14 
Export Taxc 7 18 

Total Cost Recovery 77 96 
Total Cost Recovery Index 3% 2% 
Cost Recovery/O&M Cost 39% 32% 

a 	 Rs. 100/ha/crop times cropping intensity of 166% and collection rate of 24% 

b 	 Levy covers only 5% of incremental production. Revenue is Rs.l/kg on 10% of 
the proportion of incremental production covered. Incremental production is 
1.1 MT/ha and 2.7 MT/ha for extensive and intensive development. 

Assume export tax collected on one-third of rice exported. Assume 75% of 
incremental production is exported. Tax equals I percent of price of milled 
rice (Rs.4500 MT) with assumed milling efficiency of 60%. 




