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ABSTRACT
 

An evaluation of existing irrigation water pricing policies of
tile National I.rr.igation Administration (NIA) of the'Philippines ismade focusing on 
the recent policy of thePhilippine government of
requiring 
NIA to recover the full. costs of irrigation construction
and operation. In this paper, 
we argue that.such an approach
water charges is rational 
to 

on the basis of increasing the pool of
financial resources 
for new irrigation and rehabilitation of exis­ting systems, spreading the benefits derived from public investmentsin irrigation, and 'providing incentives for more efficient use ofwater through greater water 'use accountability. However, this poli­cy raises the question of whether there is, in fact., a case forsubsidizing irrigation programs.
.The -declining priority for irrigation is reflected in thedistribution of irrigation investments relative to the total natio­nal budget. This decreased from 5.4 percent in 1979 to 3.3 
 percent
in.1983. Inaddition, .fees collected from water users have remained
low compared to the total 
costs of NIA operations. As a percentageof O&M costs,, for example, irrigation fees fell short by as much as 

P35 per hectare in 1983.
The NIA charges a uniform 

the 
irrigation fee of 100 kg/hec-tare
wet season and 150 kg/hectare in the dry season.. These 

in
 
rates,
however, vary system;
by for example, the Upper Pampanga "Ri.verProject charges a 
higher rate of 125 kg/hectare and 175 kg/hectare
in the wet and dry seasons, respectively, due to the larger cost of
construction and O&M.
 

Since 1979 irrigation fees contributed about 20 to 30 percent
of the yearly income of NIA. Collection rates have also improved
from 68 percent in 1979 to over 70 percent in 1983. Several approa­ches are currently used by.NIA to 
further improve collection rates,
such as creation of monetary incentives to NIA personnel and farmers
 groups and enforcement of the "lateral 
turnover scheme".
We argue, however, 
 that the problem isnot low. fee collection
but whether such fees are justified. Part III suggests that since
positive externalities 
 arise from irrigation investments society

must share in the recovery of cost. 

We also propose that a distinction must bernade 
between O&Mcosts which are long-term, and thereby capital-maintaining, and O&4
costs which enter .the current production cycle.
A practical alternative system of irrigation charges is. pro­posed. The primary-consideration should be the capacity-to-pay of
water users since many irrigated farm households had incomes whichwere below the poverty threshold in 1984. The secondary considera­tion 
 issustaining current levels of irrigation operations by ensu­ring that enough funds are available for operating and maintainingexisting irrigation systems. 
 Water users should be charged the
short-run O&M costs, and .by making them pay for these costs, the
additional advantage of making water users' associations accountable


fQr maintaining.the system facil-ities is achieved. 
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I. Introduction
 

The need to sustain higher production levels, which have
been promotedt in part by the increased use 
of high yielding
varieties (HYVs) and modern techniques of production, will create
greater pressure 
 for the Philippine government to expand the
subsidy for irrigation development and improvement.

However, current -intrends the pattern and distribution, ofirrigation investments in the Philippines, and the drastic cut­backs inoperating budgets, will have a substantial impact on the
expansion of irrigation development activities in the future.

These trends include: (1)the new requirement by the Finance
Ministry to collect costs of construction. and operation and
maintenance 
 (O&M) from water users; (2)the declining rate of
expansion of target areas for new irrigation; (3)the substential

reduction inthe share of irrigation in the national government
budget; and (4) the increased emphasis on rehabilitation projectsrelative to new construction and on sma.ll-scale, connunal pro­
jects compared to large-scale, national systems. 

Two issues emerge .from these trends. The first issue -isrelated to increasing current collection 
 rates through the
improvement of water delivery. Since the present level of
collection 
only covers less than 80 percent of actual O&M 

fee 
costs
even improved collections will not suffice.. 
 Unless subsidies


from the national government are forthcoming, NIA.will need 
 toreduce its total budget for O&M, but this will have trade-offs interms of quality of service. New approaches will have to bedevised 'and better institutional arrangements will 
be needed in
improving collection efficiency.I/ 

The second issue directly concerhs the role of.government inexpanding food production through subsidies for irrigation 
deve­lopment. The.recent policy of charging highe.r fees to be collec­
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•ted. from farmer participants in government irrigation projects'.

h.as raised questions regarding bdth its practicability *and justi­
ficati on. 

The .pu'rposeof this paper is to evaluate current policies

reloted to the financing of irrigation, investments through irri­
gation water charges. A description of irrigation development in.
 
the Philippines in terms of types of irrigation systems, levels
 
of investments and subsidi es, and procedures for fee collection
 
are -discussed in Part II. In Part III an evaluation of the
 
existing policies for water charges-is made focusing on specific

goals behind water pricing and redefining these goals in the
 
context of national development objectives. Practical alterna­
tives to the current water pricing policy and assessments of
 
farmers' capacity-to-pay are then discussed in Part IV.
 

II. Investments in I'rrigation and Policies
 
for
F7-ter Charges
 

Current Status of Irrigation
 
Seve opm n n t Phili ppi'nes
 

Around 10 million hectares, or one-third of total land area
 
in th'e Philippines, are considered to be suitable for cultiva­
tion. Around 70 percent of this.area is currently used for the
 
production of cereals, the major ones being rice and corn. 
 The
 
NIA 
estimates that 3.1 million hectares of the.total cultivated
 
area in the country are potentially irrigable, ,and at present,

about 44 percent or 1.4 million hectares are already under. irri­
gation (Siy, 1984).
 

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

Of the estimated 1.4 million hectares presently irrigated;

45 percent or 610,492 hectares are classified as national pro­
jects,, 41 percent or 56'8,308 hectares are communal irrigation
 
systems, and '14 percent or 191,394 hectares are using pump irri­
gation.(NIA, 1982). As of 1984 the NIA managed the operation.and

maintenance -of 128 national 'irrigation systems with total
a 
service area of 559,000 hectares. An average of 18,000 hectares
 
per year were irrigated in the period 1965 to 1971. The largest

investments in new construction occurred during 1972 to 1980 when
 
total irrigated area was expanded by 583,000 hectares, or an


.annual 
 increase in irrigated area of.65,000 hectares. However,
 
in.1981 NIA's.contribution to new irrigated hectarage was reduced
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to 47,800.he.c.tares.
 

"The trend of declining priority for irrigation is reflected
in the distributio. of irrigation investments as a.proportion inthe natioihal budget from 1979.to 1983 (see Table 1).. 'As can be
gleaned from the.table, the percentage share.of-irrigaiion inves­tments declined from 5.4 percent in 1979 to 3.3 percent in 1.983.
As a consequence of declining funds for irrigation 
 development,
both donor agencies 
 and the NIA have agreed that irrigation
investments would 
be more cost effective if rehabilitation 
-is
emphasized ovter new.ccnstruction. 
 In recent years, NIA has in
fact adopted this direction in response to budget cuts. 
 In 1984,
for example, the generation of new areas for, irrigation accounted
for only 34 
 percent and 53 percent..of the new 
area targetted
under national systems and communal systems, respectively. Much
of NIA's efforts shifted towards rehabilitation of existing 
pro­jects. Table 2 contains the accomplishment targets 
 for the
agency for all types of projects for the period 1982-1983 *and
 
1989-1990.2/
 

Funding for Irrigation

Development and Operations
 

External Funds.. 
The various,activities of NIA are 
 financed
from severaT-- ffprent.sources: 
 equity contributions from
national government, the
 
loans and grants from international agen­cies, 
 collection of irrigation service fees, amortization pay­ments from construction loans, 
 and payments from the sale or
rental of equipment.3/
 

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

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

NIA-Generated Revenues. 

NIA 

Since 1979 revenues generated from
activities hIave contri'buted about 20 to 30 percent 
of the
yearly budget of NIA. Total revenues in 1984 reached P431
million or 26 percent of the P1.6 billion budget of NIA (refer to

Table 3).
 

The 
 income. collected from water charges.accounted for 23
percent of revenues,in.1984. 
The amount of fees collected is low
when. compared 
tothe total NIA investment. For example, the
total-cost of construction, rehabilitation, and improvement of
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"Share
Table i1. or Irrigatilon irv the National Budget.

1979-193. (*in billion pesos),
 

Year ITotal National 
Total investment Percentage Share of
 
Budget 
 in Irrigation 
 Irrigation in
 

National Budget ()
 

1979 34.3 1.86 5.4 
1980 39.8 4.71 4.3 

1981 54'9 1.78 3.2 
1982 59.7 2.04 3.4' 

1983 61.8 2.08 3.3 

Source: 
 National Economic and Development Authority,

Philippi tatistica! Yearbook
 

National Irrigation Administration,
 
Annua! Rgport 1983.
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Table '2. Aotual and Projected Irrigation-1. Deyelopmenfor.
 
Different'Types.of Systems, 1982-83 ard 1989 -90.
 
(in thousand hectares.)
 

NATIONAL 


Diversion 


ACTUAL 1982-83) 

Service Area 343.4 

Irrigated Area: 

Total 423.2 

Wet Season 241.7 

Dry Season 181.5 

Percent Area 
Coverage 62 

PROPOSED (1989-90)
 

Service Area 605.8 


Irrigated Area:
 

Total 739.1 


Wet Season 430.1 


Dry Season 309.0 


Percent Area
 
Coverage 61 


SYSTEMS 

.....---


Reservoir
 

162.6 


279.1 


146.3 


132.8 


86 


202.7 


324.4 


162.2 


162.2 


80 


COMMUNAL AND 
PUMP 'SYSTEMS TOTAL 

813.6 1.319.6 

1,047.0 

595.3 

451.7 

1,749.3 

983.3 

766.0 

64 

937.5 1,746.0 

13198.1 

683.2 

514.9 

2,.261.6 

1,275.5, 

986.A: 

64 65 

Source: National Irrigation Administration, Corporate Plan,
 
1983-1998.
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Tabl e 3.. National Irrigation Administration (NIA)

-Budget 	(CY 1984)
 

A. Total -	 -E=M:..Funds 


1. 	General Appropriations
 

Corporate Equity 


Communal Irrigation
 
Program 


2,. NIA Operating Income 


3. Foreign Loans 


B. Total Expenditures
 

1. 	Current Operating Expenses
 

Personal Services 


Operating expenses 


2. 	Capital Expenses
 

Foreign Loan/Assisted
 
Projects 


Locally Funded Projects 


.Amount in Percent 
(in thousand 

,pesos) 

205,000.. 12,.5: 

88,20.0. 5.4 

255,000 15.5 

1,088,981 6.64, 

1,644,019 100.0., 

192,000 11.7 

62,000 3.8 

1,263,031 76.8 

126,988 7.7 

1,644..01 9 1001.01 

Source: National Irrigation Administration
 
Annual Report 1984.
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irrigation systems. 'in 1984 was P1.18 billlion, . 'but . total' fees
collected were only P98.9 mi-llion, or a capital cost recovery

rate of only 8.4 percent (NIA, 1984a).
 

Collection rates fund forwith respedt to .releases O&M,however, have improved, accounting.fbr 68 percent of total funds

allocated for irrigation in 1979 to 72 percent.in'1983..inspite of

the drop in collection rates in 1981 and 1982 (see Table 4). 
The

low collection rate in 1982 resulted -in a deficit .of P42/hectare
for O&M expenditures. In 1983 the shortfall'in O&M costs was
 
about P35/hectare (NIA, 1985). 

Irrigation Water Charges
 

Prior to the creation of NIA as a semi-autonomous-government

corporation in 1963, irrig.ation water fees were collected by the
Irrigation. Division of the Bureau of Public Works (BPW) for -all
types of irrigation systems. In 1952, fee collection in small,
communal systems and pump projects was undertaken by the newly
organized Irrigation Service Unit (ISU) of the Departmert of

Agriculture 
 and Natural Resources. The responsibility for.. fee.

collection was later transferred to NIA in 1966.5/
 

Xrrigation Service*Fees. A'uniform rate of P12/hectare/year* 
was "collected from all water users-from 1947 to 1964. 
 The fee
 
was increased in some newly opened national 
 systems but the
general increase in fees occurred in 1966 at a rate of 
P25/hec-.

tare 
 in the wet season and P35/hectare in the dry season. Non­
rice and corn lands paid P20/hectare.
 

The cash payments were converted to payments in kind 
 start­
ing in 1975 -- 100 kg/hectare in the wet season and 150 
 kg/hec­
tare in the dry season for all types of systems. A higher rate

of 175 kg/hectare was collected in irrigation systems located 
 in
 
Central 
 and Northern Luz6n and Mindoro to offset regional dispa­
rities in irrigation service (Siy,.1984).
 

For thenon-rice and corn lands, comprising a small 4 .per­
cent of total i.rrigated area (20,557 hectares) in 1982, 
 a lower
 
fixed rate equivalent to three-fourths cavan or 37.5 kg/hectare

was collected.. Pump' irrigation systems had an average fee of 250 
kg/hectara (Cabanilla, 1984). 
Fable 5 provides information on the

actual amount of irrigation water charges for selected pump
gravity national systems by type of crop. 

and 

Cost Recovery. In general, the policies of NIA 
regarding

water-ciar'ges hae been directed towards: (1) the recovery of
full costs of O&M and (2) the return of the entire costs for
construction of irrigation facilities. 
The Philippine gover.nment

subsidizes. interest payments on the loan and 
 other incidental
 
expenses associated with pre-construction activities (e.q.. de­
sign and appraisal).
 

The fixed costs.are discounted over a period of 50 years at
interest rates of 8 and 12 percent per year., Table.6 contains an
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Table 4 	 Operation and Maintenance Costs in National
 
Irigation*Systems, 1979-1984
 

Service Area Total 0 and M Fund 0 and M Fund
 
Year (in thousand ha.) Re1eases At the System Releases.Per
 

Level (in-million pesos) Hectare
 
--------------------------------------------:-------

Personnel Others Total Current 1984
 

Pesos Pesos 1/


1979 	 477.2 58.95 7.20 66.15 139 320
 

1980 	 472.0 76.70 9.05 85.75 .182 364
 

1981 	 492.3 93.06 10.39 103.45 210 380
 

1982 	 508.6 93.76 14.38 108.14 213 355
 

1983 	 549.9 86.61 14.38 100.91 184: 275
 

1984 	 559.4 103.57 28.78 132.35 237 237
 

1/

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

Source: 	 National Irrigation Administration, (1985); as cited in
 
Small, et al. (1986), Table A1.28, p.26
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Table5 	 CurrentIrriation ater Charges.For Seleoted.E=
 

(in kgs./hectare)
 

Rice Crop 	 Annual Crops
 
-
System - - - - -


Wet Season Dry Season Third Crop
 

Pump Systems:
 

Bonga Pumps 1-3 400 600 600
 

Solana-Tuguegarao 400 '600 600
 

Angat-Maasim 150 250 250 .300
 

Libuanan-Cabusao 300 300 300
 

Central Luzon
 
Groundwater 375 475 475
 

Cagayan 375 475 475
 

National Systems:
 

Upper Pampanga 125 175 175 300
 

All Other Systems 100 150 150 250
 

Source: 	 National Irrigation Administration (1985).
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Table 6 	Water Charges Covering lnitial ConttrUction Costs
 
Amortized over 59-years (Deceaber, 1985).
 

Annual Cost/Hectare Seasonal Cost inCavans/Hectare
 

Interest Rate: (50 kg.=l cay.)
 
Region/Systee .-------------------- et Season : Dry Season
 

8 x 12 X Interest Rate interest Rate
 

8 X 12 	X BX 12 X
 

I. llocos 

Laoag-Vintar 84.49 124.47 fl.34 0.51 0,79 1.16 
Pasuquin 11.95 17.68 8.5 8.87 8.12 B17 
Dingras 11.51 16.96 8.85 8.87 8.10 1.14 
Sta. Haria-Burgos - - - - - -

Sta. Lucia-Candon 67.64 99.65 8.26 8.38 1.78 2.62 
Tagudin 25.14 37.94 0.18 9.14 9.23 0.34. 
Amburayan 26.32 36.77 8.18 6.15 6.20 8.39 
Hasalip 243.28 358.38 1.81 1.49 1.32 1.95 

Abulog-Apayao 115.26 169;79 9.65 8.95 1.16 1.63
 

Banurbur 63.31 96.29 0.26 8.39 0.48 0,71
 

IV.Sout hern Taaaloo
 

Palico 154.47 227.55 8.62 0.92 8.80 1.18
 
Agos 99.74 133.67 8.36 8.53 8.57 8.84
 
Dumacaa 41.71 61.44 8.26 9.38 9.27 0.39
 
Hanagdong 24.77 36.49 6.11 6.16 9.17 .6.25
 

V. Bical 

Daet-Talisay 117.78 173.38 8.57 6.83 9.78 1.15
 
Hahaba-Hasisi 182.18 150.52 8.29 8.43 8.63 0.92
 
Dgsong 121 4 179.19 0.88 0.12 6.75 8.16
 
Hibiga 32.96 48.46 6.83 804 0.20 0.39
 
Cagaygay 61.89 99.86 8.27 8.40 6.48 8.59
 
San Francisco 99,12 147.26 8.46 0.67 9.72 1.96
 

VI. gest em Visavas
 

Panglplan 66;82 98.43 8.61 9.89 8.81 J.19
 
Bago 181.5 148.86 0.59. 8.86 .9.79 '1.16
 
Sibalom-San Jose 19.99 29:45 6.18 .9.14 0.289.39
 
Aklan RIg 118.36 162.57 8.42 8,62 8.53 9.77.
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example or annual"and seasQnal costs for selected national, sys­
tems throughout the country.
 

The average, annual cost ot construction (fixed cost). is
P81.30/hectare and P119.76/hec'tare at 8 and 12 percent 
inte~es.t
rates,- respectively. 
 This isequivalent to 0.39'cavans/hectare
.and- 0.58 cavans/hectare in the wet 
season, respectively, for

interest rates of 8 and 12 percent.
 

The average rehabilitation cost isP8,037/hectare at a
year­ly cost of P656,97/hectare at 8 percent 
interest rate and
P967.O/hectare at 12 percent interest rate. 
 These costs, when
converted to cavans of rice, amount to 3.21 cavans/hectare.(at 8%
interest) and 4.74 cavans/hectare (at 12% interest) in the wet
season and 4.94. cavans/hectare (at 8% interest) 
and 7.28
cavans/hectare (at 12% interest) in the dry season (see

Table 7).
 

The O&4, tUss .can oe uroken down into three major catego­ries: (1) personnel expenditures, (2)energy costs 
 associated
with the operation of existingirrigation facilities, and (3)
transaction or 
 extension field costs -(includes office
maintenance, 
 field visits, and supplies). In a survey of 32
national systems throughout the country conducted by NIA, the.average 
O&M costs amounted to P261.70/hectare in 1984 
 or about
1.28 cavans/hectare in the wet season 
and 1.97 cavans/hbectare in
the dry season. 
 The average cost for O&M in communal 'systems was
only P67/hectare in the same year (Cruz, 
et al., 1986). On the
other, hand, 
O&M ccsts for pump systems are about 3 to 
 5 times
higher than national and communal systems.
 

Table 8 provides actual O&M costs per hectare for the 
 wet
and dry season in the sample national systems surveyed by NIA in
1985. These costs are generally larger than the 
 P150/hectare
figure computed by Cabanilla (1984) for national 
gravity systems.
 
Fees for Water Rights; Additional fees for 
 Water rights
have -'-een colltH e-f 
 ng in1976 by the National Water
Resources Council 
(NWRC), which is an autonomous'agency in charge
of the management of all 
water resources in the country.6/ The
additional fees collected 
by NWRC correspond to charges
securing a 
legal right to water-use, which isexpressed in 

for
a
specific duty of water as measured in liters, per 
 second per
hectare (Ips/hectare). A P100 application fee is paid in addi­"tion to the annual water rights fee of PO.50 for every liter per
second withdrawal of water per hectare up to 30 liters. The fees
increase as more* water 
is withdrawn 
 from the source -­PO. 75/lps/hectare up 
 to 50 lp.s and P1.00/lps/hectare for water
use exceeding 50 lps. 
 Total income of NWRC from water fees 
-in
1982 was P0.31 million, which issignificantly lower than the
amount collected by NIA in the same year 
(Cruz, et.al., 1986).
A summary of Irrigation-related water fees 
 is presented in


Figure., .. 

51
 



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

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

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

Table 6 continued'
 
page 2! 

Annual Cost/Hectare Seasonal Cost inCovans/Hectare
 
Interest Rate: (5o kg.:1 civ.)


Region/System ------------------- Wet Season 
 : Dry Season
 
8 112 2 Interest Rate Interest Rate
 

8 122X 8 1 12 X
 

VII. astern Visffas 

Hindang Hilongos 96.45 142.08 0.37 8.54 8.47 0.70 
Binahaan North 181.54 149.59 8.51 0.75 0.8 1.18 
Binahaan South 
Tibak Soong 

96.17 
37.47 

141.67 
55.19 

0.48 
0.19 

0.71 
8.28 

0.76 
6.38 

1,12' 
0.44 

Suinarona 161.63 .238.18 8.81 1.19 1.28 1.86 

RX. Southern Mindanao 

Salug 50.87 74.94 0.25 0.36 8.31 0.45 

XII. Centra] Mindanao 

Libungan 55.57 81.87 0.25 0.37 0.41 0.68 
Kabacan 89.37 131.65 0.47 0.69 0,59 8.88 

ALL SYSTEM 81.38 119.76 8.39 0.58 8.60 0.89 

Source: .NIA (1985)
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Table 7 Water ChargesCoe"nfiq Rehabllitation Cost5'Aaortizd.
 
.,ver'58i'ears.,~eae,,95 

Region/System Annual Cost/Hectire" Seasonal Cost inCavlHectare
 
Interest Rate: (Icav.=5B kg.)
 

-----------------..... Wet Season Dry Season 
•8 Z 12 Z Interest Rates Interest Rates 

8 2 12 X 8 2 12 X 

1.,110cos 

Laoag-Vintar 1523.92 2244.91 6.20 9.13 14.17 29.87 
Pasuquin 1385.19 2040.54 5.59 8.23 13.67 20.14 
Dingras 595.46 877.18 2.44 3.60 5.07 7.47 
Sta.Maria-Burgos 
Sta.Lucda-Candon 

1187.97 
587.1? 

1758.01 
965.00 

4.48 
2.25 

6.68 
3.31 

-
15.43 

-
22.73 

Tagudin 539.76 795.14 2.08 3.06 4.95 7.30 
Amburayan 657.14 968.05 2.60 3.83 5.11 7.52 
rasalip 650.70 958.56 2.71 3.19 3.54 5.21 

Abuiog-Apayao 512.94 755.61 2.88, 4.24 4.92 7.24 
Banurbur 397.19 585.11 1.60 2.36 2.94 4.33 

Palico 805.17 11B6.11 3.26 4.80 4.19 6.17 
Agos 642.34 946.25 2.57 3.78 4.02 5.92 
Dumacaa 596.69 839.23 3.51 5.16 3.65 .5.38 
Hanagdong 413.58 689.25 1.09 2.65 2.81 4.14 

V. Bical 

Daet-Talisay 615.52 906.74 2.96 4036 4.07 5.99 
Mahaba-Hasisi 743.73 1095.60 2.14 3.15 14.56 6.72 
Oqsong 1743.46 2568.32 1.17 172 18.71 15.78 
Hiliga 899.91 1193.19 9.66 9.98 4.98 7.33 
Cagaygay 79.73 1044.04 3.19 4.70 4.63 6.81 
San Francisco 396.99 584.89 1.81 2.67 2.86 4.21 
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Table 7continul
 

Region/Systeim 


YI. Western Visavas
 

Pangiplan 

Bago 

Sibalom-San Jose 

Ak]an RiS 


VIII. Fastern Vi savas.
 

Hindang Hilongos 

binahaan North 

BinahaanSouth 

libak Soong 

Guinarona 


IX.Southern Mindanao
 

Salug 


1II. Central Mindanao
 

Libungan 

Kabacan 


ALL SYSTEMS 


Source: NIA 1985)
 

nnual;cost/Hectare 

interestRatei' 


8 1 


.302.24 

176.77 

596.23 

518.94 


343.06 

721.74 


3811.67 

872.18 


3143.93 


1133.33 


788.56 

423.36 


656.97 


-

'12 


445.24 

260.49 

878.32 

752.68 


505.36 

1063.21 

5615.03 

1284.82 

4631.37 


1640.06 


1161.65 

623.67 


967.80 


Seasonal Cost inCavlHectares
 
(1cav.=se kg.)
 

Wet Season Dry Season 
Interest Rate: Interest Rate: 

81 12 % 8Z 12.% 

2.74 4.03 3.64 5.37
 
1.02 1.51 1.37 2.02
 
2.91 4.28 6.07 8.94
 
1.95 2.87 2.43 3.58
 

1.31 1.93 1.69 2.49
 
3.62 5.33 5.71 8.42
 

19.13 28.18 30.13 44.39
 
4,38 6.45 6.89 10.16
 
15.78 23.24 24.85 36,61
 

5.37 7.91 6.72 ?.91
 

3.55 5.23 5.80 8.54
 
2.20 3.25 2.7e, 4.09
 

3.21 4.74, 4.94 .7.20
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Table'8 	 hater Charges Covering Operation'and Maintenance
 
Costs (December, 1985)
---.. - ..... .....-------- . ..--. .. - - .. . .. ..--..-- - -- . ---...-----. -

SytesaHame Service Actual Seasonal 0 and H Cost 
Area 0 and M .(Cavla.) 

Cost Net Dry
Per Ha Season Season 

-
 -
 -
 -
 -
 -
 -
 -
 . -- - ­ -
 -
 -
 -
 -
4" Laoag-Vintar * 2377.908 576.8 
------

2.32 - - - -5.39 -

Pasuquin 684.08 570.90 2.39 5.63 
Dingras 1018.0 579.90 2.34 4.85 
Sta.Haria-burgos 959.9 293.90 1.11 HA 
Sta.Lucla-Candon 1594.98 2?3.99 1.12 7.79 
Tagudin 1499.90 293.9 1.13 2.69 
Anburayan 3613.90 239.89 .95 1.86 
hasalip 1512.90 345.90 1.44 1.88 

11. Abulog-Apayao 10319.98 216.00 1.21 2.07 
Banurbur 930.08 266.00 1.97 1,97 

IV.Palico 852.89 465.98 1.88 2.42 
Agos 1081.00 539.0 2.15 3.37 
Dumacaa 2511.00 364.00 2.24 2.33 
Hanagdong 264.90 364.90 1.58 2.47 

V.Daet-Talisay 2917.08 279.89 1.34 1.84 
Hahaba-Nasisi 1449.89 293.90 .84 1.80 
Ogsong 336.09 293.90 .29 1.89 
Hibiga 410.00 293.99 .24 1.89 
Cagaycay 1927.99 232.86 1.94 1.51 
San Francisco 586.80 816.80 3.73 5.87 

VI. Pangiplan 1884.99 298.09 1.88 2.51 
Bago 12708.98 170.00 .99 1.32 
Sibalom-San Jose 4400.90 268.89 1.31 2.73 
Aklan RIS 3916.98 326.00 1.24 1.55. 

YIII.Hindang-Hilongos 678.99 65.00 .25 -32 
Dinahaan North J619.99 316.90 1.58 2.59 
Binahaan South 850.9 316.99 1.59 2.59 
Tibak Soong 1209.99 316.99 1.59 2.59 
Guinarona 440.89 316.00 1.59 2.59 

IX.Salug 5719.9 224.99 1.98 1.35 

XII. Libungan 7849.09 283.98 .91 1.49 
Kabacan 4951.99 299.99 1.84 1.31 
ALL SYSTEMS 82999.09 261.79 1.28 1.97, 

-------------------------------
Source: NIA (1985). 
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Rice & dry) 
 1.00/. ps/year
 

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

Figure 1.. Irrigation Water fees For:One Hecare of Irrigated 'Land
 



,ollection Rates 

NIA's record of irrigation- fee collection has improved from50 percent of total. Collectible s in t969 to-over 6.6 percent* *in1974. 
 In 1975,. however,-when the rates were 'increased, the fee
collection- rate 
dropped to only 31 percent, -although this hassince, increased to almost 70 percent of current collectibles' in
1983 (NIA, 1984).
 

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

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

Thus, in.rder to further.reduce deficits incurred in opera­ting national systems, NIA has launched a to
program convert
small and financially inarginal national systems into coimnunalsystems and, in effect, transfer total responsibility and owner­ship .of these systems -to water users' organizations.7/
estimates that between 1983 and 1990, total of .55 
NIA
 

a "ational
systems wi-th a total area of 31,360 hectares will be converted
into communal systems. 
 In support of this strategy, NIA is now
developing and testing different approaches to building 
 farmers
capacities to take over the nanagement of -these systems. 
NIA Collection Schemes. Several collection' schemes are
being9trie-d- iFy NIAwi'ch have resulted'in some degree of
improvement in collection rates. One exampleis the 
 incentive
bonus which was devised in 1980 as a reward system for.NIA per­sonnel with collection rates exceeding 70 percent of 
the total
collectibles. Under the incentive plan, a 10 percent and 
 15
percent 
bonus of the amount in excess of the 70 percent and 80
percent of the principal, respectively, is given to NIA personnel
on 
 a cash reward basis. Inaddition, the entire irrigation.
district is given a Viability Incentive Grant (VIG), -which is acash reward for units with incomes greater than expenses during a


specified operating year.
 

Monetary incentives are also given to farmers groups that are able to assume responsibilities for the coll'ection of water
fees and'the maintenance of'system'facilities. One arrangement,
described as the"lateral turnover" scheme, envisions the compen­
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sation. of farmer groups 'for. canal maintenance at a rate of
P6,000/year for every 3.2 kiis-of canal, *The traditional mode ofcanal maintenance.has been for NIA to hire and pay a ditchtenderto perform the necessary cleaning. The shift to a la.teral turn­
over agreement reduces- NIA costs For system maintenance and
permits the. raise someirrigation.association to funds of itsown. In addition, NIA offers tile farmers' groups a specialcoranission for reaching particular collection targets. 

Another scheme which is being implemented in a small natio­
nal system in the Bicol 
region entrusts the association with full
 
respo'nsibility for system maintenance. 
 The association does not

receive direct compensation but is entitled to a larger 
percen­
tage of total collections. For example, the association can.
receive 35 percent of total collections for amounts within 50
 
percent of total collectibles. If the association is able 
 to.

exceed a collection rate of 50 percent, itis entitled to 65
 
percent of anything it can collect beyond the target of 50 per­
cent of collectibles.
 

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

III. Economic Considerations in Water Pricing
 

The efforts of the Philippine government in collecting fees
for irrigation services are motivated by complex, sometimes con­
flicting, objectives. The common perception.of.these objectives
for, water -pricing have been discussed primarily in terms ofensuring efficiency or reducing waste in the allocation of resou­
rces for irrigation and in the utilization itself of water sup­plies (marginal cost pricing). In Part II it was pointed out that
 
the. current goal of water pricing in the Philippines is the
 
recovery of the costs incurred by the g6vernment for construction
 
and O&M of irrigation systems. These two objectives will be

discussed in detail' 
 and it will be shown that, in fact, they

both follow from an essentially irrigation-supply vs. benefit or
 
demand perspective.
 

In addition to these goals which explicitly concern irriga­tion pricing approachQs, the discussion is complicated by the. 
fact that the irrigation development program Itself is part of amuch larger universe of 'government concerns which are primarily
social benefit- or demand-orien-ted. rhese prog-rans., emphasizing
growth in food crop agricul.ture,, are aimed at ensuring low foodprices for a growing (andincreasingly urban) population. Indeed 



from this perspective, the fundamental approach for evaluation
 
has .to view the development and management of .ir.rigation systems
as part of a general program that.includes, among. others," land 
resettlement, promotion of new technologies, and.subsidles for

agri'cultural credit (see, .for-ekample, Hayami and Kikuchi:1978,

IL0:1974).
 

In this section we revie. the economic bases for the margi­
nal cost and cost recovery approaches to 'irrigation pricing in

addressing the two specific goals above.. We then expand the 
discussion to situate the issue of pricing within the context ofagricpltural development and the role of irrigation... This will
establish the important impli.cations of assessing benefits in a
devel.opment context and the need for public finance- and equity

consider.ations inrationalizing the approach to irrigation char­
ges for the Phi-lippines.
 

Marginal Cost Pricing as
'asi s Wor- Carges 

The-marginal .COst approach presumes that the .primary moj1

vations for water allocations or for the irriaation sj -h
 
itself are based on efficiency considerations. h arqumen Trom
economic theory isthat the 'supply curve of water isderived from
 
the cost of providing additional increments of water. Therefore
 
given the demand for water, the fee (P2) should .equal the margi­
nal cost of providing that amount demanded (Carruthers and Clark,

•1982). If the fee isless than this cost (P1), there will be

inadequate supply; if the fee isgreater than the 
 cost (P3),

there will be excess water supply as indicated in.Figure.2.
 

From the short-run perspective (with infrastructure fixed),

.this approach disregards construction cost and looks at the*
pricing issue given the existing system capabilities. However,
the. interestihg feature ininvestments for gravity irrigation is
precisely, that construction costs are such a disproportionately
large component of total cost. Ithas even been argued that true
 
short-run marginal cost is close to zero (Carruthers -and
 
Clark,.1982), the .implication being that short-run marginal cost­based fees should then be very low. This means that marginal

.cost pricing .techniques are of limited relevance ifwe are talk-:

ing of the short-run, and this irrelevance goes beyond the usual
 
issue -of the problem of getting good water measurements. There
 
isreally no need to do volumetric measurements since the short­
run marginal cost-based price will be very low anyway.
 

Another way of looking at this isthat the-economic pricing.

issue must be more directly concerned with the efficiency nit of

short-run marginal use of water but with the. efficiency o' con­
structing a -ysTem.--t-r"-aTT "Ft-sTo d-F ceair t hat i rrT­gation system should be .operated if so much cost has alrecdy gone
into its construction. Itshould also be noted here that, forprecision, we need to make a distinction between the viater man­
agemqent conven.tion of lumping costs into a construction category. 
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Vs. an O&M-category. *These categories are.not directly 
 compa­
rable with the economic -concepts of.capital cost and variable (or

operating.) cost:. construction and maintenance costs are part of

the capital account and.operating costs are limitedto those. that
 
are incurred for the current production period, If we take this

strictview, this further supports the contention that a very low
 
nominal (or even zero) fee should be. charged.
 

* Since . it is the construction cost component that is impor­
tant then- it is the long-term perspective that .is useful in
marginal cost pricing. The'concern here is on the expansion of

the irrigation network. A long-run marginal cost curve may be
interpreted as 
 the additionai cost (with expenditures made on

different years properly discounted) per hectare of irrigation

facility. The long-run marginal cost curve may initially decline 
as economies of scale and learning-by-doing benefits are captured

in the irrigation development program .(e.g., Carruthers and
 
Clark:1982, Easter, 
 1985; Taylor, 1979). .Eventually, however,

the lQng-run marginal 
cost will tend to increase as the ideal

project .sites 
 are exhausted and the standard upward-sloping

portion 
of this curve will be the relevant one on which to base
 
the pricing of irrigation services.
 

Since the long-run marginal cost curve represents construc­
tion cost and since a pricing sytem based on this curve (with

limited consideration of demand) has the goal of paying for such
 
costs 
 then we may conclude that the relevant marginal cost pri­cing- approach is really similar to the cost 
recovery approach.

Indeed part of our argument below will show that both approaches 
are essentially supply-side types of approaches while 
a

relevant fee 

more
 
system needs to explicitly incorporate demand- or
 

benef-t-side considerations.
 

•Before 
proceeding to the discussion of demand-side issues,
we need to clarify why, if long-run marginal cost pricing has
 
really been followed, water charges in the Philippines tend to
 
differ among irrigation systems. (This is not generally true in
 
other countries where'charges tend to follow one rate as discus­
sed by Small, et al., .1986). The reason has to do with 
 the
 
financial perspective that the NIA is constrained to take, given


.the requirement that it 
recovers the cost of irrigation from its.

farmer clientele. Even if we can conceptualize a national long­

.run marginal cost curve, it is 
more reasonable to view the NIA as
 
a multi-location agency. It-determines the hectarage to develop

per location based on site.-specific long-run.marginal cost curves

and the demand for irrigation. The scale of operations is then 
chosen to minimize the average cost per hectare of irrigation

development, 
and this .ismade the basis of cost recovery charges

per location. It-is therefore to be expected that'the fees among

systems will differ if 
a financial management perspective is
 
required and actually-applied. In countries where the fees 
 do
not significantly 
differ among systems, Carruthers and Clark
 
(1982) correctly point out that social political
or decisions

dominate financial considerations (see also Wade, 1982; Smal. 
 et 
al., 1986).
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.Demand Side Considerations in.Irrigation .Pricing
 

The demand for the construction of irrigation systems may be
 
defined in terms of the demand of :farmers for a. specific factor 
input." It . may also be .based on *the demand for irrigation by 
government as a component of a general food production program. 
Hayami and-Kikuchi (1978) have shown that' this latter r6le, as a 
con'tributor to the over-all agricultural food production effort,
 
has been dominant -inmotivating. irrigation development policy ih
 
the.Philippines. Major. increases in irrigation investment in the 
Philippines are correlated with periods of rice s.hortages and
 
high prices. Mangahas (1985) has arguedthat this is primarily 
part of an urban and a consumption bias in policy-making that
 
emphasizes'the.need for low food prices. The implication here is
 
that the stimulus for irrigation construction is fornational or
 
social benefits that go beyond the demand'of farmer-irrigators.
 

The reason why irrigation development has become a key
 
component of the food production program is quite clear. Hayami

and Kikuchi (1978) point out.that irrigation investments in the
 
Philippines are induced by favorable .returns to irrigation

development in contrast to the limited potential of continuing
 
agricultural expansion with the increasing scarcity of available
 
land. Large returns to irrigation are made possible by the
 
complementary availability of new rice technology and the
 
increasec utlization of fertilizers in rice production (see Table
 
9).
 

The government priority for food production should not imply
that farmers have no demand or derive no benefit from irrigation

development. Indeed to arrive at a practical basis for irriga­
tion charges', we need to explicitly analyze the benefits of 
irrigation from the view of government or 'society in general and 
from the perspective of farmer-irrigators in particular.
 

The complication here, of course, is how to distinguish

between private and .social benefits from irrigation. Identifying
 
private (farmer-irrigator) benefits is a straightforward proce­
dure that is normally the subject of financial appraisal. Esti­
mating indirect benefits (those benefits that go beyond what
 
irrigator-beneficiaries capture) is much more difficult. These
 
indirect benefits include gains from the marketing, processing,

and consuming sectors, and they are usually referred to as posi­
tive externalities of a project. Increased' employment in *both
 
the farm and non-farm sectors has also been documented in the
 
Philippines as an indirect effect of irrigation . development 
(ES'IA-WID:1983). Bell andHazell (1980), analyzing the indirect 
benefits from the Muda irrigation project in Malaysia, have 
concluded that such benefits are of the same range of magnitude 
as the direct benefits that go to farmer irrigators.
 

If we therefore expect that irrigation projects will 'be
 
developed only on the .basis of the farmer-irrigators' demand for
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---------------------- --------------------------

'Table;9 	Estimates of the Rates of Returns to 
Inv.estments in'rrigation ConstrUct.ioo 
and Land Opening, .1970 Constant Prices 

Irrigation:l/ Land.Opening.2/
Traditional "lYV Rice*Case CornCase 
Varieties 
5N 15N 20N 60N
 

Benefit/Cost Ratio: 

1949-53 2.5 2.6
 
1953-57 2.3 2.4
 
1958-62 1.8 1.9
 
1963-67 1.9 1.9
 
1968-72 1.6 1.7 3.1 34
 
1970-74 "1.4 1.5 29 3.1 0.9 
 1.3
 

Internal Rate of
 
Return (%):
 

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

------------------- w------------------- -----------------­

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

2/ Refers to government land resettlement projects completed
 
in 1973. Rice case assumes one crop of upland rice planted

in a.newly-settled area. Corn case assumes two crops of
 
corn planted in a newly settled area.
 

Source: Yujiro Hayami and Masao Kikuchi (1978), Table 1, page 72.
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the ser'vice (and.therefore willingness to pay fees), then .less
 
than 'th'e social.ly'appropriate ltvel of irrigation development.
will :t-.ake. place: . The reason -is tha't irrigators! demand -(based
only. 'on *their.direct.enefits for irrigation) will not, include 
additional -social. demand (based on the positive externalities 
mentioned above). 

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

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

Obviously, i.f the government were not to provide this sub­
sidy, users will not bewilling to pay the amount charged
for the particular supply-of irrigation (H3). However, 

(P3) 
the 

problem is that irrigation'systems, once constructed, assUme's a 
public goods nature, which makes exclusion of some farmers for 
non-payment difficult. Hence, in practice, farmers-will make use 
of the irrigation-system, but the required price P3 cannot be
 
enforced, giving the economic basis for the problem of low
 
collection rate.
 

The direct implication of this discussion on setting up a
 
fair and real'istic irrigation fee scheme should be clear. The 
public finance perspective shows that si.nce a project is 
justified on the basis of the broadassessments of social .bene­
fits and-costs, and that at least some of those benefits are of
 
the positive externalities type then the manner of 'actually
 
paying for the project cannot be accomplished b, trying to reco­
ver full cost only from the farmer-irrigators.
 

The ideal procedure in getting society to "pay" for having

this project i-s through the taxation system. This means that all
 
beneficiaries of a project are not to be charged for the full* 
amount of specific costs incurred since these costs do not dir­
ectly reflect social benefits. They are to be taxed for specific 
net benefits or net p.roductivity improvements that they get with 
the project. In the case of farmer-irrigators, these benefits to 
be taxed correspond to increases in land rents that follow from
 
-improvements in land productivity due to the project. 
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Note that project beneficiaries -in 'this -class "of development
schemes will not generally be limi.ted to actual irrigation .system
participants *so that the base for .taXation is much broader 
than
 
the base for irrigation charges." This is ohly proper since,
after all, the benefits of irrigation, "spilling over into
 
agricultural development, readh a far wider beneficiary group­
than the group of farmer-irHgators. 

Also. since, there- are many indirect beneficiaries of an 
irrigation system (e.g., from agro-industrialists who get expan­
ded business opportunities to. urban consumers who receive lower
 
prices), it would be unfair to have only the direct users 
 bear
 
the full burden of project costs. Finally, it is quite concei­
vable' that the tax effort will be limited just to. capturing

enough of the gross benefit to. have a viable repayment program

for whatever loans were incurred for.the project, with some net
 
benefit for particular groups being left substantially untaxed.
 
Of course, in cases where major income distributional goals

motivate government programs, taxation of the better-off
 
beneficiary groups may be expanded to the limit with the proceeds

earmarked for redistribution (through subsidies) to specific
 
groups.
 

IV.Practical Implications for Irrigation Charges
 

Explicitly incorporating demand or benefit-side considera­
tions in the discussion of irrigation development provides a more
 
reali-stic approach to the practical problem of determining sys­
tems and levels of charges. While the recognition that loan
 
repayment forms part of the whole process of irrigation develoo,

ment is important, it does not follow that .the direct
beneficiaries of projects must be solely responsible for the full 
recovery of costs. This limited view corresponds with a 
financial perspective which a private developer takes when

underwriting a private irrigationproject. 

In the Philippines this financial perspective has been ap­
plied by the NIA, given the government requirement that it covers
 
al-l its capital and operating costs. The need for a public

finance perspective in contrast to the financial perspective,
however, highlights the importance of relaxing this NIA require­
ment. Indeed, there should be a clear policy that full cost 
recovery is not the responsibility of NIA, given that its manage­
ment and supervisory scope does not encompass'all the beneficia­
ries of irrigation development. Its proper scope is project
aduinistration or the construction and operation of irrigation
projects. The function of public finance.which negotiates and 
pays for the loan is a much broad'er one, requiring broad taxation 
as well as subsidy-granting powers, and this is usually taken to 
be within the purview of the Finance Ministry. 

In practice, the NIA fee-collecting role should only be a 
componen.t of a larger taxation.(Qr subsidy) program associated 
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With -irrigation development. Also, we submit that some of theequity-oriented approaches to other components of the agricultu­ral devel.opment effort'.of the government should also be relevant
for determining-charges for irrigation.
 

For example, the research.and development costs incurred fornew agricultural technologies and for their dissemination are 'ofthe same nature as irrigatio*n development costs in that they alsocontribute toagrcultural food production and benefi.t a 
fairly
wide spectrum of the economy. This is an.interesting case ofcontrast since-with the provision of.the new food crop. technolo­gies the government has always taken a public goods approach:although farmers may
the 

be deemed the key beneficiaries, the cost ofprogram is supported from general government revenues becauseof the substantial .socia.l benefits that also arise from theprogram. If government should take this particular extreme ofcompletely 
 subsidizing the cost of new technologies, why should
it take the other extreme of completely charging farmers for the
full cost of irrigation development?. 

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

pricing.
 

Capacity-to-Pay as. Primary.Consideration. In such a system,
the first test .for-t e- charging of tees should be farmers' capa­city to pay. Although ithas been presumed that owners of irri­gated farms are generally better off than other farmers 
because
of the higher yields that they get, in fact irrigated farms maybe much smaller in hectarage. Total output and ability to supportminimum household-consumption needs may be limited by the small
landsizes 
 and inadequate land distribution (tenure) policies 
 so
that irrigated farms are not 
 rdally that much better off
(Quisumbing and Cruz, 1986; Mangahas, 1985).
 

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

The net returns using assumptions of full cost recovery were
also.made by Small, et al. (1986) for both low and high invest­ment -costs and an average O&M cost of P314/hectare. If water
,charges are increased 
so that 100 percent of capital and O&M
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Jable :lo 	 Net Returns to Irrigated Rice Farming ByRegion,
 
WetSand DrySeason, j84
 

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

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

---------- I--------------------------------------­

1.Ilocos
 

Not season 
dry season 

6336 
3881 638 

6336 
4519 

-

-

18227 
6590 

3891 

2789 
3891 

2789 

I. Caqayan 

wet season 
dry season 

2590 
3455 

2598 
3455 

218 
398 

5271 
7250 

2681 
3803 

2681 
3883 

IV.Southern
 
Tagalo
 

Net season 4987 - 4987 236 7890 2911 2911 
dry season 4181 - 4181. 285 6718 2537 2537 

V.Bicol
 

wet-season 4344 - 4344 189 4849 505 595 
dry season 4375 - 4375 181 585V "1475 1475 

V.: Western
 
Visayas
 

wet season 5751 - 5751 75 7946 2195 2195 
dry season 4795 - 4795 159 7233 2438 24381 

VIII Eastern
 
Visayas
 

Net season 2585 - 2585 197 47.65 2188 2188 
dry season 2589 - 2589 236 5728 3139 3139. 

I. Southern
 
Aindanao
 

' 
wet-season 5526 456 5976 - 9734i 4214 3758 
dry season 4332 4332 315,. 8917,1 4585 4585 
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Table10. continued.
 

,
Region/Season Production Cost Irrigation Gross Net Returns (P/haJ)
 
(P/ha.) Fee Returns - ---.. ........
 

................. (-lha.) Above:AlI
(P/ha.) Above Cash 

Cash/ Non- Total Cost Cost
 
Kind Cash


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


XII. Central
 
1Mindanao
 

wet season 5407 - 548 ,- 0830. 5421 -5421 
dry season 4339 -' 4339 321 0998 4659 4659 

ALL REGIONS
 

wet season 4642 456 5898, 161 7467 2825 2369
 
dry season 4295 638 4843, 253 7432: 
 3227 2589
 

................... ­ -


5ource: NIIA Table 9,p.22
(1985), 


1'i!3b : 



costs. are. recQvered,, the.'net return from irrigated., rice 
production decreases from P4,958 (using the current charge-of 250 
kg/hectare'/yea-r) to P3,942, assuming a'low investmeht cost of 
$1,000/hectare. With a high investment'cost-of $2,500/hectare, 
,the. net return to water users is 'further reduced to 
P2,262/hectare.
 

The yearly .Jncome.:of water users ofP4,000 to P5,000 is only
 
slightly higher'. than the national poverty food threshold of
 
P3,120/family and below the total-threshold' of P5,262/family
 
•(Abrera, 	 1976; 'Quisumbing and Cruz, 1986). The estimated net
 
benefits for irrigated ricelands, -assuming a full cost recovery
 
scheme, wil.l place family incomes within the bottom 30 percent
 
income bracket for rural areas in 1984.
 

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

In fact, according to a 1985 NEDA survey, about 21 percent 
of the poorest (or bottom 30 percent) of families have irrigated
 
farmlands (NEDA,. 19.85). Of the rice and corn.farmers within
 
this bottom group, those with irrigated l'ands comprise an even
 
greater *32 percent. In terms of capacity to pay, about 92
 
percent of these low-.income families consider their incomes to be
 
inadequate even for basic necessities such as -food. expenditures
 
(NEDA, 1985).
 

.These figures indicate that policy-makers should not automa­
tically presume that beneficiaries of irrigation projects can 
afford, to.pay higher water fees. Even in cases where there. are 
clear additional benefits that these farmers receive from the 
projec.t, for some of these farmers benefits may not be enough to 
bring them above -the subsistence threshold 'level where new 
incomes will not just be consumed by priority .requirements for 
food and other necessities. 

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

In addition, even if we presume that basic subsistence needs..
 
have been attained, the. level of irrigation .fees should" not 
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table .Co'paritive Evaluation of Capacity-to-Pay.At Measured
 
By.*Yet Benefits and Poverty Threshold.
 

o---------------------


Region Net Returns from Poverty Line Poverty Incidence I)
 
Per Family Rural Irrigated
Irrigated Rice I/ 


Farming (F/ha.) (inF) Population 3/Rice Fares I/
 

P/ha. Net
 
Cash Income 21
 

I.Ilocos 3386 8265 7464 37.6 42.3 

II.Cagayan .3242 8316 7464 44.9 46.9 

IV. Southern 
Tagalog 2724 7911 8448 47.6 33.5 

V.Dicol 999 5863 7269 56.A 45.7 

VI. Hestern 
Visayas 2317 6924 7656 49.4 49.8 

VIII Eastern 
Visayas 2260 7816 3296 56., 32.5 

IX,Southern 
Mindaniao 4172 9325 8124 41.2 39.5 

XII. Central 
Mindanao 5849 19891 7332 28.4 22.3 

ALL RE6IONS 2479 7523 7716 475 49.1 

Il 
Based on a survey of 32 national irrigation systdms.
 

Net cash income = gross receipts less production costs (cash)
 

for the entire household for one year.
 

The estimated rural poverty line per faaily isY 4,529.96
 

Source: National Irrigation Administration (1985) for columns (1), (2),
 

and (5); World Bank (1985) for columns (3)and (4)as cited
 

inQuisuabing and Cruz (1986).
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-necessarily attempt to .capture all farmer benefits. The presence
of substantial positive externalities, or benefits that accrue tosociety in general argues for charges that can actually be signi­.ficantly less than the constructi.on cost recovery level. Otherbeneficiary groups can share in the cost.; 
 Also, .from the income

distribution viewpoint. . the low variation in poverty incidence among rural occupations and subsectors reflects 
the complex

nature of the Philippine agricultural, situation. The
predominance of small sized.landholdings and the pervasiveness of
 
tenancy will be important considerations if income distribution
 
were to be achieved in the policy for water charges.
 

Al.though no direct. quantification is available from
Philippine 
data to establish the proportion of cost that should
be charged to non-farmer beneficiaries of irrigation development,

estimates of economic rates of return 
 that are substantially

larger than costs 
 of loans (Hayami and Kikuchi, 1978) and

findings from the Muda'project inMalaysia (Bell and Hazell,1985)

suggest that 
 the current attempts in the Philippines for fu.ll
 
-cost charges from farmer-irrigators only represent an inequitable

policy. 
 This is especially so if we-consider that the excessive
charges on 
farmers mean that the much better-off marketing and

urban consumer sectors are being subsidized.
 

To summarize, a practical and equitable financing approach
cannot 
place the full burden for irrigation devel.opment on far­mer-irrigators. The charges that should be levied 
 on farmers

should depend on capacity to pay since, from a pragmatic perspec­tive, fees that cut into the farm households subsistence require­
ments cannot be collected. From an equity standpoint, even if

there is farmer capacity to pay,.the full benefits that accrue to
him should. not be completely taxed away through charges 
 bu t
should only cover short-run operating costs. By charc'ng for theoperating costs, farmers retain responsibility for sustaining the
system. 
 If this scheme is followed it should not be unreasonable
to expect that-the charges that NIA will have to levy on 
 farmers
 
will be quite small;
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NOTES
 

1. New approaches to 
 fee' collection involving 'irrigation

associations and .changes. in agency 
procedures are discussed
 
.extensively in Coward and Uphoff (1985).
 

24 
 -The' NIA was able to restore 73,260 h.ectares (or about 173%)
of -their 42,360 
hiectare goal for. rehabilitation of national
 
systems in'1981. Likewise, rehabilitation projects in communal.
 
systems reached.1600 hectares or 133 percent-of 
their 12,000
hectare goal for 1981. 
 In 1982, the NIA was able to generate,

through nationai systems projects, 72,426 hectares of new area or
67 percent of its target, but it restored or improved 53,918

hectares, which is 174 percent of its target for 
 rehabilitation
 
projects. Communal systems generated 26,634 hectares of existing

systems. While were
'they ab.le to meet 85 percent of their
targets for generated areas under communals, they accomplished 90
 
oercent of their target for rehabilitation. This indicates a
clear 
pattern of giving priority to rehabilitation projects in
 
the allocation of resources.
 

3. In 1982, there was a significantly large 12 percent increase

in the NIA budget, the increase in funds comprising project
allocations for the completion of the massive Magat 
Multipurpose

Project. *The next year, the 
 percentage increase 
 in NIA's
 
operating capital declined, signalling the start of .the
 
government's retrenchment policy.
 

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

5. .The NIA is authorized 
"to charge and collect from
beneficiaries 
 of the water from all irrigation systems

constructed by or under its 
 administration, such fees or

administration 
 charges as may be necessary to cover the cost of

operaion, maintenance, and insurance and to recover the cost of
construction within a reasonable period of time to 
 the' extent

consistent with government policy ..." (Republic Act No. 3601).
 

6. The water 
 permit that is issued is for a specific duty of

water..and for rice irrigation the measurement is for one liter
 
per second per hectare. Sandy soils are.charged a higher fee.
 

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

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