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ABSTRACT

This paper examines Philippine comparative advantage in
rice production and whether government policies encourage the
rice sector to exploit its advantage.

Rice production has grown at 6.0 percent annually in
1970s. This growth has been due to yield increases from newer
modern varieties and more fertilizer and to increases in
jrrigated area. Government policies have contributed to growth
principally through irrigation investments.

Irrigation is heavily subsidized but other price policies
tax producers. Domestic rice prices are slightly below world
prices and most input prices are above world levels. The distortion
in net incentives however is not large. The net effect of government
policy is to provide slightly positive protection for irrigated farms
(3.6%) and slightly negative protection for rainfed farms (~4.7%) .

Rice production on both rainfed and irrigated environments is
socially profitable in 1579. Although yields are higher on irrigated
fields costs per unit of rice output are similar in rainfed systems.
Government policies reduce private profitability im rainfed farms,
but in social terms these farms are quite competitive. A comparison
of the DRC for irrigated rice with the 1974 estimate of Herdt and
Lacsina (1976) shows that rising yields have increased Philippine
comparative advantage in rice. Future comparative advantage will
depend on the relative growth of yields and irrigation costs.
1f capital cost per new hectare irrigated continues to grow at past
rates, yields will have to increase at least 2.8 percent annually to
maintain current comparative advantage.

Although the Philippines has a comparative advantage in rice
production, exports were unprofitable for the government marketing
agency in 1977 to 1979. Government control of exports puts a barrier
between world and domestic markets so that world quality premiums
are not reflected in domestic prices. The domestic milling industry
therefore has no incentive to become competitive in higher quality
international markets. Tnelastic demand for low-quality Philippine
rice on world markets then limits profitable exports. If private
traders were allowed to export, they should be able to respond to
world market incentives to produce and export good quality rice at
a profit.



RICE PRODOCTICN®

L.J. Unnevehr and A M. Balisaoan®s

Philippine rice production has grown remarkably in the last fifteen
years. Prcduction grew at an average annual rate of 5.3 percent between 1965
and 1980 and total production doubled from 2.5 million to 5.0 million tons of
milled rice, Growth in sapply has overtaken growth in demand ec that the
Fhilippines had exportable surpluses and constant real rice prices between
1977 and 1982.

Philippine rice policy in the 1960s and esrly 1970s focused on buffering
consumers fram fluctuations in production and world prices. Government
efforts to prawte production were prampted by crop failures and rising world
prices in the early 1970s. Success in reaching domestic seif-gufficiency in
the late 1970s raises a new policy issve. Can the Philippines export rice
profitably? The answer to this guestion depends on whether the Philippines
haa a comparative advantage in rice production and whether government policies
will encourage the rice sector to exploit that adventage,

This paper examines the evidence mdmg Philippine comparative
adv'antage in rice production. It begins with a review of the sources of
growth in production. An examination of the impact of govermment policies oo
incentives and past growth in rice production follews., Then current social
costs and returns in rice production are measured with data from the IRRT 1979
wWet season survey of 149 Central Luzon farmers. Social profitability is
estimated for eight rice farming systems classified by type of cropland, i.e.
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rainfed, one-crop irrigated, and two~crop irrigated, and by source of power in
land preparation and threshing. Herdt and lacsina (1976) measured social
profitability in Philippine rice production in 1974. A.cmparimn of their
1974 results with our findings shows that comparative advantage has increased
Que to technical change and provides some indicaticn about the future

determinants of Philippine comparative advantage in rice.

Pagt Trends in Production, Trade, and Government Market Intervention

Rice production grew at 6.0 percent annually between the first and
second half of the 1970s (Table 1). This growth is primarily the result of
the 5.2 percent annual increase in yields. Total area only grew at 0.8
percent anmually. When growth in production is disaggregated into growth of
area and yield for cropland types, it is clear that growth in yields an
irrigated land has been the principal source of productiocn increase, followed
by growth in yvields on rainfed land, and the increase in irrigated area.

Only a smll part of yield growth is due to the first time adoption of
modern varieties (MVs). Sixty percent of total rice area was already nlanted
to MVs in the early 1970s and this incressed scmewhat to 72 percent by the
late 1970s. Mﬂlize.r use on rice grew fram 27.7 kilograms to 37.7 kilograms
NPK per hectare in the same period. If an additional kilogram of fertilizer
produces 10 kilograms of paddy on average, then increased fertilizer use '
acocounts for about one-third of the growth in yields.

Most of the yield increase is due to the improved productivity of newer
Mys on both irrigated and rainfed land. The older Mvs, IRS and IR20, were

responsive to fertilizer on irrigated fields, but were not resistant to pests
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and disease or tolerant of }mistum gtress. 1R36, relemsed in 1976, was the
first short duration variety. It metures in only 110 days, compared with 135
days for IR8. 'This allows expanded double-croppilg in irrigated and more
favored rainfed enviromments, and thus contributed to increases in area.
‘Furthermore, IR36 is resistant to insect pests and disease o that there have
bean no widespread crop failures since its introduction. IR42, released in
1977, and IR50, released in 1980, are tolerant _m misture stress and adverse
s0il conditions and therefore do well on rainfed farms, Nawer MVs are more
productive on farmer's fields because they mature sarly, are drosght tolerant,
and pest resistant {Appendix Table 1), Technical change in the form of
improved varieties has been the principal source of growth in Philippine rice
production.

The growth in supply led to a dacline in mt. imports fram 1560 to 1980,
although trade and preduction fluctuated in individual years {(Table 2).
Supply remained roughly 5 percent short of self-sufficiency in the 1960s
(Apiraksirikal, 19?6), as production lagyed behind population growth., The 20
percent decline in production fram 1972 to 1974 due to pest and typhoon damge
led to large irports. Imports then declined steadily after production
racoverad in 1374. As population growth siowed and production growth was
uninterrupted, Philippire rice supply reached dmestic self-sufficiency in
1977. swall bat growing amounts of rice were exported between 1977 and 1982,

The importance of different price policy instruments bas changed with
the growth in production, During the 1960s the Rice and Corn Administration
(RCA) usually purchased less than 2 percent of production (fable 2).
Government mrket intervention primsrily took the form of dishursement of



Table 2.

Rice production, international trade, smd government mearket
interventian' in the Philippines (000 mt rice).

Crop Production  Net Procure- H sharae~ Change
year imports ments ments in

gOVt.

stocks
1962/63 2578.6 256.2 156.5 366.0 46,7
1963/64 2497.% 299.9 26.4 311.6 14.6
1964/65 2596.4 569.2 2.1 402.3 169.0
1965/66 2647 .2 108.2 22.9 252.9 -121.8
1966/67 2661.1 238.6 56.1 150.4 144.2
1967/66 2964.5 -40.3 151.6 - 29.6 81.7
1968/6% 2389.1 -0.5 145.3 169.0 ~24.,1
1969/70 3401.7 * 50.1 60.1 -12.0
1570/71 3472.9 369.3 2.1 108.7 79.2
1971772 3315.1 440.1 0.4 54)..3 24.5
1972/73 2869.5 308.1 4.8 252.2 81.9
1973/74 3636.2 169.3 22.0 183.8 37.0
197475 3679.0 145.3 95.9 238.2 3.1
1975/76 4003.7 55.2 163.9 259.1 «43.0
1976/77 4196.5 15.6 273.9 196.8 90.6
1977/78 4481.7 ~13.4 451.5 136.7 267.5
1978/79 4678.1 -38.0 423.1 74.7 183.7
1979/80 5093.4 «236.0 403.1 268.2 -121.5
1980/81 5020.0 ~175.0 280.5 255.1 ~-149.5
Sources: Production data are from BAEcon.

Net imports are fram procurements and disbursements are
from NFA.



umports in consuming centers. The RCA wag J;eplaoe& by the National Grain
Authority (NGA), rose National Food Avthority (NFA), in 1972, The NFR
increased procurements, purchasing at least 5 percent of the increased
production since 1977, With growing domestic supplies, the govermment's role
1n disbursement declined. The task is now to dispose of surplus production

through exports and increased govermuent stock holding.

Goverrmant Palicy

Impact on Product Prices

The twin goals of Philippine rice policy are to provide remunerative
prices for producers and to provide steady supplies of rice at stable prices
affordable by low income households, Official floor and oeiling prices are
announced that presumably reflect thsse goals. Two instruments are used to
implement rice price policy: a goverment monopoly on intermtionai trade and
domestic warket operations in defense of official prices. The sucessful
dafense of official prices ultimately depends on internaticral trade, since
any deficit must be supplied through imports and any surplus dispesed of
through exports. Year-to-year changes in stocks have been smll (Table 2), so
that control of trade has been the principal means of controlling domestic
supply and prices,

This section examines two issms'.'l First, has government trade control
caused domestic rice prices to diverge from world prices? World prices
represent the social opportunity cost of rice to the domestic economy.

Therefore it is of interest to measure how far policy has caused damestic



orice incentives to differ from social prices. Second, have government
actions meintained domestic prices at official price levels? If official
prices represent goverrment goals, then a comparison of actual and official
prices néasunes whether govermment has met its price policy objectives.

Since the Philippines has normally imported during the last 20 years,
the impact of trade controls on domestic prices can be measured best by a
comparison of prices in Manila, the principal port and consuning center,
with CIF prices. The average nominal protection coefficient (NRC), defined
here as the ratio of Manila wholesale prices to CIF unit values or Thai
prices, is close to 1.00 for the period 1960 to 1980. Damestic prices have
generally followed the trend of world prices in the last two decades (Table
3 and Figure 1), but tended to be above world prices in the 1960s and below
in the late 1970s.The average NPC for 1960 to 1970 is 1.15 and declines to
0.99 for 1977 to 1981.

The control on imported quantities caused domestic prices to be above
world prices in the 1960s, even though official ceiling prices wers &t or
below world price levels. From 1864 to 1970 domestic market prices were
above world prices. Only in 1962 and 1963 were imports‘sufficient to keep
domestic prices below world prices. Therefore actual domestic market
prices were usually above the ceiling price. Omly in 1968 and 1569 were
domestic supplies adequate to keep damestic prices close to the ceiling
price.]' Government~controlled irrport# in the 1960s were not usually
large enough to hold domestic prices at either world ar official levels,

with the result that domestic prices favored producers slightly over

consumars .,



Table 3. Comparison of world and damestic rice prices (¥/ks).

Year ~CIF  Thai  Mmila Retail Manila Mmila Ceiling Mamila  Central Lueon

(FOB)  FOD whole- ceiling - : . . wholesale

value  35% sale price CIF Thai cr¥ ceiling *
brokeng floor

1960 (0.28) .20 .36 35 1.29 1.80 1.29 1.00 1.16
1861 * .20 .45 .36 - 2.25 - 1.25 1.37
1962 0.4 LA 41 .36 0.93 1.03 0.82 116 0.96
1953 0.50 .43% &7 36 0.9 1.09 0.72 1.3l 1.00
1964 0.45 .44 .57 34 1.27 1.30 0.75 1.66 1.18
1965 0.4  .453 .55 46 1.25 1.22 1.05 1 20 1.14
1966 0.5 .53 67 .55 1.31 1.26 1.08 1.22 1.03
1967 0.58 .552 .68 .5 1.17 1.24 1.02 1.15 1.08
1968 (0.63) .57 €4 .59 1.02 1.12 0.9 108 0.97
1969 * .55 .60 .59 - 1.09 - .02 0.97
197G * .65 .72 .59 - 1.11 - 1.22 1.02
1571 0.5 .55% o .52 1.69 1.65 1.09 1.54 1.22
1972 0.85 712 1.15 1.97 1.35 1.62 1.26 1.07 1.20
1973 2.24 1.7%% 1.31 1.33 0.53 0.75 0.59 0.98 1.07
1974 3.35 3.378 1.97 1.86 0.58 0.58 0.56 1.06 - 1.17
1975 2.21 2.20° 2.0% 1.90 2.94 0.95 ¢.86 1.10 0.96
376 1.66 1.727 1.99 2.02 1.26 1.16 1.22 0.99 1.05
1977 (2.06) 1.67 2.05 2.10 1.00 1.0G 1.2 0.97 1.06
1878 (2.28) 2.3% 1.96 2.10 0.86 0.83 0.92 0.93 1.03
1979 (2.02) 2.19 2.14 2.26 1.06 0.98 1.17 0.91 0.86
1930 (2.22) 2.91 2.29 2.51 1.03 0.79 1.13 6.91 .90
1981 2.61 2.75 0.95 0.99
Average 1950-1970 1.15 1.32 0.%6 1.20 1.08
Average 1971-1940 1.03 1.03 1.01 1.04 1.04
Average 1977-1981 0.99 0.90 112 0.93 0.96
L 1.18 0.99 1.12 1.06

Average 1960-1981

Sources: CIF (FOB) values are from Data Series on Rice Statistics in the Philippines (Tsble 11)
for 1963-67 and 1971-73. OUcher yeers from NoSO. ihai FUB prices are fram Rice Camuittee
Board of Trade, Thailand Manila wholesale prices are ccllected by Central Bank.
Ceiling and floor prices are from RCA/NFA. Central luzon (Cabanatuan) wholesale prices

’ are collected by BAEcon.

9Ten percent added as estimate of transport costs in order to spproximate the CIF price,
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Phi lippine production deciined in 1972 and 1973 while world prices

rose sharply due to global production srxﬁi:tf,alls. 'Ihe'rmly o:ganized‘ma
implerented rationing and subsidized imports in 1973-75 (;Ap_iraksirikul '
1976). Bven though domestic prices rose above ceiling prices in 1974-75,
they were still 40 percent helow world brioe levels, Daretic prioes'
- followed the risimg trend of world prices bt a mnbinatibn of subsidized
mpoﬁ:s and domestic mtzomng were sufficient to buffer demestic prices
fran the abnormally high world prlces in 1974.
| Since 1976, sapplies have been adeguate to keep domestic consumer
prices below ceiling prices and to export substantial quantities in 1980
and 1981. Damestic producer prices have now fallen below the official
floor price, so that price policy inplatentati&n now favors consumers over
prcducere‘s.z The relationshig of dumestic prices to world prices is
~unclear. Domestic prices have been about equal to. export unit. values since
1977, bat have been below Thai FOB prices for camparable quality (Table 3).
| Low gquality exports in 1979 and 1980 were sold at prides well below the
Thai spot priée. In spite of these low pricés, oonsideiable government stocks
accurulated that could not be exported. WMe, the govermment
reportedly lost P90 million in export subeidies between 1977 and 1979
(Business Day, July, 1982), in part becuase rice vas s#parated and graded to
meet qu.auty standards, ,

- There is an apparent contradiction between an NRC of 1.0 or less and the
existence of émox:t subsidies and unexportable surpluses. There are two
reasons for this contradictory evidence regarding Philippine export |

capability. First, it seems likely that the world market cannot absorb low
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quallty Phlllpplne ‘exports at the Thai 35 percent‘ brokens price. In general
world demand for low quallty rice 13 less elastic than demand for high quality
rice. Racent.ly the worid market for lcw grade rice ey have been softer than
usual. Indonesia has been the steadiest buyer of low grade rice (Sanbmnsup
1975), but Indonesian mports dropped sharply from over 2 million tons in 1980
to one-half million in 1981 (USDA). World demand for low quality rice is mot
V;xzrfectly elastic for Phili;piné; exports, and the marginal aq‘nrt price is
Icuerthani:he'rtmi spot price. | .

The second and most important reason for the poor profitability of
exports is the insulation of dosnest:m markets from wnrid market stamhxds
A The quality factors that dete.mme prices on world markets differ from those
that determine prices in domestic markets. Moet domestic rice has between 25
and 45 percent brokens, but this percentage is not m.inpottant dét.emimnt of
price (IRRI, 1970). On world markets, however, the price of 35 percent
brokens varied fram 61 to 13 percent below the price of 5 percent brokens
during the 1970s. |

Because ea:por.té are controlled by the govermment, world quality prenimé
are rot reflected in dmestic prices, "Rne domestic milling industry therefore
has o incentive to became competitive in higher quality intermatioral
‘markets. The result has been subsidies for high quality exports and build-up
of govéxmnt stocks. These interventions have raised prices above what they
would have been under autarky, but they are an expensive way of disposing of
the domestic surplus. If private exports were allowed, world quality premiums
would be reflected in domestic pricéa and Philippine exports could beccme
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competitive on world markets. This would reduce the cost of maintaining
roducer incentives.

In summary, the achievement of price policy objectives, as neasured by
official prices, has been fairly successfui, but quantities imported or
exported have usually been inadequate to completely hold official prices.
Thus actual retail prices were above ceiling prices in importing years and
producer prices were below floor prices in exporting years. Government
control of trade in the current period of dmestic surplus reduces quantity
traded through reducing domestic incentives to produce high quality rice for
export .

Damestic rice prices have followed the long-run trend of world prices,
Government actions have insulated domestic markets from the variability in
world rice markets, without introducing any permanent, major distortion in
prices. The NFCs do show a shift fram a slight producer bias in the 1960s
to a slight consumer bias in the late 1970s, probably due in part to the
charging costs of implementing policy. Maintaining ceiling prices has
become less costly as domestic supply has grown while it has become
increasingly expensive tc maintain floor prices because of limited

opportunities for profitable exports.

Impact on Input Prices and Value Added

The damestic price of rice has. been declining relative to world prices
since 1978, The net effect of govermmnt policies on producer incentives,
however, also depends on the prices of production inputs.  Goverrment

expenditures on irrigation, credit, and fertilizer increased sharply in the



sarlv 19708 in response to the crop failures in 1972 to 1974. The goal of
these expendiﬁures was to increase production througl encouraging further
adoption of the new rice technology. Fertilizer and credit policies became
less fawrable to producers after dmestic production recovered. This section
examines the recent mmryofgovermmpolicieewithrespactmmpmsmd
measures the effective rate of protection for rice production.,

Irrigation: Irrigation investments increase the potential
oroductivity of land, not only because irrigation allows control over water
and double cropping, but because it is complementary to the use of fertilizer,
National average yielde are .6 tons higher on irrigated land than on rainfed
land. The difference is more dramatic among Central Luzon f.a.unars surveyed by
TRRI in 1979. Irrigated farms obtained 1.2 tons more rice in the wet season,
plus an additional 2.5 tons of production in the dry season. | Thus icrigation
nas a substantial impact on potential yield and private returns.

Anaual govermnt expanditures for irrigation grew at 40 percent

annually between 1965 and 1980, fram P4 million to F1,972 willion.>

m .
cogt of irrigation investment per hectare has been rising as more difficult
projects are undertaken., Kikuchi and Hayami (1978: 1982) estimate that the
cost per new hectare irrigated rose from an average of P847 in the 1960s to an
average of P2884 in the 1970s8. Irrigation costs per hectare have been rising
at 10 percent annually during the 1970s. |

The government bears all irrigation investment costs and same cperating
ocosts. Official irrigation fees in the Philippines are P374 per hectare and
actual collection is a::mxat lower (Appendix table 2). For gravity

_ diversion, the most common system in the Philippines, the value of collected
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‘se8 is only 14 pervent of the anmial costs of irrigation per hectare, and
“hus the subsidy is 86 percent (Table 4),% Coverment subsidies for |
.rrigation substantislly increase private profitability for farmers with
.rrigated land, both directly through reduction of privaté costs and
undirectly through the increase in potential yields.,

Fertilizer: Use of irorganic fertilizer is an important component of
the new rice technology. Central Luzon fammers surveyed in 197$ applied 57 to
92 kilograms of nitrogen per hectare and fertilizer accounted for 20 percent
of the variable costs of production. Bence the fertilizer price can be
expected to have an important influence on production and profits.

Government fertilizer policy in the 1970s hes attempted to serve the
conflicting goals of providing incentives to the dmmestic fertilizer industry
o pramote self-sufficiency while also providing cheap inputs for food
production. From 1973 to 1975 a two-tier price system was imolemented to
inenlate food producers from high world fertilizer prices. A subsidy was paid
to fertilizer producer/importers to cover losses, and fertilizer was
distributed through the goverrment credit program at roughly half the world
price. ‘ '

In 1976 world fertilizer prices dropped and fertilizer prices were
unified damestically. A cash subsidy continued to be paid to dmestic
fertilizer producers to reimburse tham for selling fertilizer at official
prices. Other authors (David and Balisacan, 1981: Te and Herdt, 1982) have
shown that producers pay fertilizer prices at or above world levels and the
subsidy accrues to fertilizer manufacturers. Farmers paid an average implicit

tariff of 23 percent on urea and 44 percent on ammoeul in 1978 (Table 4).
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Table 4. Implicit tariffs on rice production inputs, Philippines, 1978.

Input Implicit tariff/
(percent)
Uread/ ' 23
Ammosulb/ ' - b4
Insecticides and herbicidesd/ 28
Irrigation, gravity diversion systemgl -85
Irrigation pump system, 6" @ axial £1owd/ 20
Hand tractor, 10 hpgl ' 3
4-wheel tractor, 75 hpgl 10
Portable thresher, axial flawi/ 1
Large axial flow thresherg/ 1
Fuel and lubricantd/ 21

a . sy s .
—/Farmer's price divided by border price adjusted for tramsport
costs, minus one.

b/

—'Urea and ammosul are average implicit tariffs for 1978, 1973,
1980 caleulated from the percent difference between domestic
and border price (see David and Balisacan, 19812.

c/

da/

~"Based on legal tariff rates.

See Apﬁendix Table 2.
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Thus fertilizer subsidies siroe 1976 benefit the domestic industry rather than
farmers.

Credit: In order to adopt rew technology, large cash outlays are
neoeded that are nomnlly financed through leans. Verious govermseent programs
in the 1950s and 19608 provided subsidized credit to fammers through rural
banks and governiment onoperatives (see Bouis, 1982 for a review of these
pregrams).  The amount of forma)l credit for rioe production incressed steadily
during the 1930s and Mears, et.al., (1374) report that in the late‘l%(!s
formil sources of credit accounted for a thixd of total production credit in
Central Luzon. |

The current covermment credit program, Masagana-$9 (M~99), was launched
in 1973. The loan oonsists of a package of recmnmndﬂl anomts of inputs such
a8 fertilizer and insecticides as well as cash. The anmurl interest on M-99
loans is 14 percent, suhstantially bslow both informal market rates and the
m::cial rates of 21 to 25 percent.

The M-99 program increased formal credit for rice preduction from a base
of P300 million in 1370 to P716 million in 1974 when 800,000 farmsrs
participated. Due to repayment difficulties pregram lending declined to P196
miliion in 1979, less than the pre-program level. Although 61 percent of
Central Luzon farmers borrowed to meet production costs in 1979, only 18
percent received M-99 loans. Thus it seems that the M-99 program provided a
one~-time transfer of income 4o farmers to help overcome the effects of the
1974 production shortfall. The apparent decline in the importance of formal
aredit is supported by David (1982), who reports tint total agricultural
production loans have declined as a percent of total loans and as a percent of
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agricultural value added since 1970. Because M-99 reaches a small peroentage
of rice farmers, subsidies on credit are ot oousidered in the following
analysis of incentives.

The Effective Protection Rate: The impact of guwermment policy on

value added cxr peturne to domestic factors of production iz memsured by the
effective protection mte (EPR). The EPR is the ratic of welue added in
domestic prices to value added in world prices, minus one, Government
subsidies on irrigation investment and operation are the only way in which
policies increase private profitébility in rice production. Other price
policies do not favor rice producers, as the price of fertilizer,
insecticides, machinery and fuel are all hJLgm_r than bordar pricss (Table 4).
These policies are reflected in the difference batween EPRs for rainfed and
irrigated systems (Table 5). The FPR for rainfed systems iz ~34.7 percent and
is less than the WR «f -2.0 for 1979, Govermment input price policies
further reduce incentives for rainfed farms and there are o benefits fram the
irrigation subsidy on these famus. Yrrigated systens have slightly positive
protection of .3.6 percent, showing that irvigetion subsidies more than offset
the negative effects of low input. and product prices.

Incentives for rice producers have declined in the late 1970s, but these
distortions in incentives are relatively small compmred to other distortions
in the aconomy. 'The EPRs for rice are very close to zerc, and thus gzr;'owth £y
production has occured without any gross distortions in ret incentives.
Government policies have favored irrigated producers slightly and have
increased irrigated area. Other govermment price policies heve taxed

producers to benefit consumers and domestic manufacturers of agricultural
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Table 5. Estimates of effective protectiom vate on rice prodoctica, Central
Tazon, 1979 wet seasun. '

] L _ Effective
Tvpe of cropland Systemd L Power source for protection
- Land Threshing tate
preparation ' (%)
Rainfed i Animal Manual ~4.6
2 Animal  Machine !tllyadora ) -4.9
Irrigated
One~rice crop 3 Animal Manual h 4.9
4 Animal Machine (tilyadora ) 4.8
iwo-rice crop 3 Tractor Manua l 2.7
6 Tractor Machine {swail axial 2.6
4 ‘ flow)
7 Tractor -+ Manusl _ 3.5
animal® '
g Tracrer + Macirine (small axxa; 3.3
animal® ' f¢au‘
Average:
Rainfed 4,7
irrigated 3.6
Overall 1.5

One—crop irrigated and rainfed farms tend to vse apnimals for land preparation
but most two-crop rice farms use tractors because they reduce the turnaround
time between crops. It is equallly common for threshing to be done manually
or by large machines on rainfed apd cne-crop farws, Twn-crop farws thresh

by hand or with small axisl flow threshers because of the difficulty of
bringing large machines into the wet figids between crops (Cordova et.al. 1981).

bLarge mechanical thresher,

c . A , . . - . " . . -
Tractors for primary tillage, plowing or votovation and animal for final
harrowing before transplanting.
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inputs. 1In spite of these unfavorable prices, vields and production have
continued o grow in all environmenis becauss of continuing inprovements in

rice varieties.

social Profitability in Rice Production

Rice production is socially profitable if the social cost of aarestic
factors used in production is less than the. fdreicg'n axchanga _earned. The
domestic resource cost ratio (DRC) measures the valua of dmmestic resources
needed to produce one dollar's worth of rice. It is the mcic of domestic
factor costs to valve added in worid prices. \rhf_’n the DRS is less than the
chados exchange rate, the activity is socially profitatie.’

All the Central Iauzon rice famming systems are socially profitable in
1979 (Table 6). The esticated DRCs are balow the shadow exchange rate of
P8.856 per U3 dollar.6 Dif fezrendes in the DRCs awong production systems are
‘not large. Rice production on irrigéted farms is a slightly more efficient
foreign exchange earmar than production on rainfed farms, because the higher
yield on i.rrigated farms results in & lower production cost per wmit of rice.
Rainfed systems are quite conpetitive gocially with irrigated cystems,

" however, because their costs' are lower. The docremse in vield between
irrigatad and rainfed farms i= 45 paroént, bat the incresse in the average DRC
from 6.52 to 6.86 is only 5 percent.

E comparison of these results with the Ferdt and Lacsina (i976) estimate
reveals how technical change has altersd comparative sdvantage in the 5 years
from 1974 to 1979, They estirated social prof itability for Central Luzon

farms using both tractor and carabao for land rreparation end large scale
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Table 6. Summary of demestic rosource nst componenis in rice production, eighl systems, Csntral bLuzon,
1979 wet season.

e e e e et ey i mantam s em—— = m— e e e et o e et e 4 s ML e e L A b e e et s 1 e S e S e

8vyst Tield, b/ _ Domestic C§i§ical
yatem milied _ Production costs— Wktg. cost™ r?sougﬁe mioi@mumo g
ricea/ Domestic Foreign (B/nmt) C°§t5wh_ WOfiéf?flce'
(mt/ba) (B/mt} (B/mt) (F/US$) usg/ron)
Rainfed
1 Asimal/Manual 1.31 1,539 227 268 6.94 205
2 Animal/Machine 1.31 1,451 277 263 €.78 201
Irrigated one-crop
3 Animai/HMenual 2.42 1,477 290 268 6.93 299
4  Asnimal/Machine = 2.42 1,389 316 258 6.68 202
Irrigated two-crop
5 Tracter/Masual  2.57. 1,326 37% 268 5.65 204
& Tractor/Machine  2.57 1,237 407 268 6,38 137
7 Mixed/Manual 2.57 1,344 335 268 &.56 250
z.57 1,254 363 248 6.29 193

8 HMixed/Machine

ﬁjBased orr a milling recovery rate of 0.65.

Ef&ee Appandix Tables 3 and 4.

el

25% of ex-farm prices.

g’Eased on F.0.B. price of $291/mt; the average =2uport unit price for the periad 1578-1938G; official

exchange rate of B7.38/Us$.

e/ . o . _ e i
=/ At which DEZ equals shadow exchange rate ol P8.856/USS.
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chreshiny machines. Froduction system 8, using mixed poser for land
reparation and sall sc:ale threshers, 13 the most comparable system in 1979.
Production ocosts por lectare for most activities increased between 1974 and
1979 as the coste of Tost tradeable inputs and factors increased (Table 73,

it the same time the price of rice fell on world markets, eo that a decline in
the DRC might have been expected. -

DRCs calculated at the 1579 world price for both 1974 and 1379 indicate
a substantial increase in comparative advantage over the five year period,
This ic due to the growth in yields fron 2.00 tons to 2.57 tons milled rice
per hectare, which sharply reduced social production costs per umit of rice
output. Berdt and Iaceine assumed a 2.0 ton yield even though vields in 1974
pad only reached 1.8 tons, because 2.0 tons szeemed femsible in the future.
Growth in actua) vislds bas far exceeded expsctations. In caly § years
camarative advantage has incressed substantially due to technical change in
the form of mprowsd vice varieties,

This corpariseon hichlights the Ligortance of changes in world price,
yields, and costs in dztermining comparative advantage. The world rice market
is notoricus for price variability and it is therefore of interest to
determine the price at which domestic costs would just eqgual foreign exchange
earned. The world price must drop below $210, $80 less than the average
197880 price of US$291 per metric ton, before the country loses its
comparative adventage in rice (Table 6). Rainfad rice farming remains
socially profitable at prices only slightly higher tha: the break~even point
for irvigated faming., Vorld prices fell to $240 in 1882, =nd have since

recovered to $260. It seems unlikely that world prices would drop below $210
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Table Changes in social cosrs and returns in rice production.
197487 1979b/
Foreign Domestic  Total  Foreign  Domestic  Total
veea 88 - 83 109 37 L4o
. wand preparation 83 14% 226 95 322 417"
srrigation 366 653 1019 288 575 863
Fertiiizer i77 68 245 237 37 294
Chemicals 29 29 50 111 16 127
Pre-~harvest hired
labor 205 205 205 205
Interest 66 119 185 154 154
Threshing and
harvesting 35 258 293 72 476 548
Familv labor 225 225 344 344
Land rent 800 800 1058 1058
Total costs per o
hectare 756 2588 ‘3344 - 932 3424 4156
vie1d®/ 2,00 2.57
Cost/ton 378 1294 1672 363 1254 1617
Marketing 6 484 268 '
World price (§/ton) $350 $291
ored/
at respective
world prices 6.02 6.29
at 1979 world
price 7.44 6.29

Sources: Herdt and Lacsina (1978) and Table 6, Appendix Table 4.

a :
-/Tractor and carabac used for land preparaticn. Threshing by tilyadora

o/ N . .
- Tractor and carabao used for land preparation. Threshing by small

axial-flow machine.

o/ . .
- Tons milled rice per hectare.

d/ )
~ Foreign costs converted at official exchange rate of ®7.0/US$ in 1974
and ®7.4/US$ in 1979.
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-1 the long run, and thus Philippine comparative advantage ig quite robust
#ith respect to worid price.

Changes in yields and costs affect the social profitability of producing
the murginal increment of rice. Cuntimed growth in domestic demand will
raise domestic prices above world prices uniass there is fuxther growth in
production, If aﬁiﬁional growth in production is not socially profitabie,
the country will lose its comgerative advantage. ‘There are two ways in which
additional rice can be produced if yields do not continue to grew. Additional
rainfed lands can be brought intc production or additional investments in
irrigation can raise yields. It is useful to mmi@er the social costs of
increasing rice output in these two ways. |

Rainfed rice production in Central Luzon is only marginally privately
profitable. Returns to family lakor in rairfed @étm are less than the
market rate for hired labor. \Evien though rainfed land in Central mzon is
more productive than in gome other reqioné-, iabor costs in Centrx) Iuzon are
higher. Thus these farms can be mmd as representative of the marginal
Philippine rice farm. As rainfed syst.m are socially prcf.it&blee in Central
Luzon, additional production: on rainfed lands is likely to be socislly
profitable. Recent growth in yields on rainfed land has increased social
profitability for this enviromment as well as for ixrigated land. increased
production from this envircoment is now socially competitive with increases
from irrigated systems. |

Irrigation invéstment costs are rising in the Philippines because
additional areas are wore difficult to irrigete. Hence the cost of cbtaining

Tore production dhrough expansion of irrigatad area is rising also. Kikuchi



1982) estimates that capital costs per new hectare irrigated rose tc P66GO in
1980. 1r this cost is annualized over 30 yesrs and operations costs are
addeqd, the cost of irrigation is P1225 per hectare, mach greater than the P863
uged to estimvate the 1979 DRC This higher irrigation cost raises the DRC fo
8,06, so that rice production remaine socially profitable. Continued growth
in irrigation costs, however, could quickly ercde Philippine comparative
advantage.

The comparison between 1974 and 1979 showed the importance of yield
growth in reducing social costs per unit of output. Further yield growth can
offset the rising cost ¢f irrigaticn investment. If irrigation costs continue
to grow at 10 parcent annually and other costs remain constant, yields will
have to grow at least 2.8 percent anmually to meintain currvent social

profitability.

Conclusiang

Philippine rice production has grown rapidly in the 1970s ad the
country now has an exportable surplus. Growth has been due primarily o yield
increases from newer modern varieties., Rice varieties released since 1976 are
more productive in all enviromments because thev are pest and disease
resistant and more tolerant of misture stress.

Growth in production has been achieved without gross distortions in
produstion incentives., Government poliéies have contriboted to growth
principally through investments in irrigation. Irrigation costs are heavily

subsidized but other price policies reduoe producer incentives. Domestic rice
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srices are slightly below world prices and most inputs are taxed. Policies
thue favor irrigated farms ;)ver rainfed farms.

Technical change in Philippine rice production has increased yields and
raduced factor costs per unit of output, thereby increasing comparative
‘advantage, Rice production is socially profitable in 1979 in both rainfed and
irrigated enviromments. Future comparative advantage in irrigated
environments will depend on the relative growth of yields and irrigation
invastment costs as more costly irrigation projects are undertaken. Rainfed
rice production seems to be socially competitive with irrigated production, so
there may be scope for expansion of rainfed areas instead of irrigation
investment.,

Although the Philippines has a comparative advantage in rice, exports
were unprofitable for the government marketing agency in 1977 to 1979. Two
factors account for the losses on exports. Govermnment control of axports puts
a barrier between dumestic markets and world market quality standards so that
axport price incentives for quality are not passed through to dmestic
processors. Profitable exports are then limited by inelastic world damand for
low quality Philippine rice.

In order %o exploit the country's comparative advantage in rice and
maintain producer incentives, it is necessary to develop higher quality
processing to meet world standards, Thailand produces high quality rice with
similar milling techrnology and additional cleaning, sorting, and grading. The
costs of these activities need to be ascertained and compared with the quality
pregium paid on world markets, but unfortunately the present study was unable

to cbtain the cost informetion. A rough estimate of the grality premium is



~he difference between tie Thai 5% price and FCB wnit values for Fhilippipe
axports. This differencé averaged $64 per ton in 1977 to 1980. Because total
miliing costs in the Philippines averaged conly $10 to $25 per ton in 1978
(IRRI, 1678), it seems 1i,kély that the additional costa of sorting wund grading
would be less than the purel'tﬁum.7 Thus if private millers wera alliowed w
export, they shonld be able to respond to world mark‘et incentives to produce
and export good quality rice at a profit.

If the Philippines has small export surpluses in the coming years it is
assential to provide incentives to domestic millers to produce better quality
rice for export:. With the security that a domestic surplus provides, it
should be possible to open up exports to the private trade. This will reduce
Joverament oosts, further exploit comparative a&vantacja, and maintain producer

inoantives,



i. Damestic prices remined above world levels in those years which
would have induced imports in an open market. Instoad, swall quantities of
rice were exported because the official price ceiling had been reached.

2. Part of the reason why both floor and ceiling prices do not hold at
he same time is the narrow margin between official prices. This margin does
not cover the private costs of trade. Government must replace aome partion of
srivate trade and subeidize marketing in order to hold official prices. See
Unnevehr (1982) for a complete discussion of the costs and impact of marketing
subsidies,

3, Different data sources give conflicting evidemnce about the rate of
\rrigated area expansion. NIA data show an incrsase of 6 percent annually
betwsen 1965 and 1980, while BAFcon data show an increase of 1.8 percent
annually (PCARDD 1980; NIA, various years). It is likely that some portion of
irrigation investment improved existing systems,

4. NIA operated gravity systems accounted for one-third wf irrigated
area in 1975 (Kikuchi and Hayami, 1978).

5. Land, labor, and the cost of capital services are damestic factor
coets, and market prices are assumed to represent the snacial opportunity cost
of these factors, Actual wages for hired labor are assumed to repiaaant the
social wage for both hired and family labor. Rent paid iy share-tenants Lo
landlords, about 25 percent of cutput after deduction of shared input costs,
represents the shadow price of land, The estimated value of capital sevices
is the annmual depreciation of the border price replacement value of the
capital asset plus 15 perxcent annual interest. Domestic transportation and
randling are also counted as demestic costs., A1l tradable inputs ave a
foreign exchange cost and are vaiued at border prices. Nom-tradable inputs,
mainly irrigation, are decompnsed into tradable and nomr-tradable ormponents,
usinmg data from Moya (1981).

6. The shadow exchange is estimated at 20 percent above the offirial
axchange rate of 7.38 in 1979 (Medalla, 1982).

7. This assumes that discarded brokens have some economic value. In
Thailand brokens are sold to the anima] feeding industry.
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Appendix Table 1. Characteristics of commonly grown improved varieties.

Variety Year of Growth Disease Insect
release ~duration resistance resistance
1IR3 1966 135 S . s
IR2G 196§ 130 MR 5
IR36 1976 110 R R
IR42 1977 140 RV R
IR50 1980 - 105 R R
IR52 1980 115 R R
IR56 1982 110 : R A R
5 = gusceptible
MR = moderately resistant

=
i

resistant



Appendix Table 2. Estimates of government subsidy on national and communal
gravity irrigation systems, Central Luzon, 1980 prices.

INationalgl ‘Cdmmunalﬂj

1. Annualized capital investment. cost

(®/ha)® | 667 ' 812

Operation and maintenance cost (R/ha) Z11 71

Total annualized cost (®/ha) 878 889
2. NIA-charged irrigation fee

Palay (cavans/ha)sj 7.0 ' 7.0

Valuegl {(#/ha) 374 374

Actual NIA collectiong/

Palay (cavans/ha) : Z.ZQA ‘ 1. 40

Value (#/ha) 120 75
3. Percent subsidy on gravity

irrigation based on:

NIiA ~ charged irrigation fee 57 58

Actual NIA collection 86 92

af,.. . . s ) 4 \ .
L/Wlth reference to San Fabian River Irvigation Systea for naticnal gravity
system and to an average of four communal gravity irrigation systems in

Central Luzon for the communal system.

b/ . .

2/ pased on 15% interest rvate, 60 years life span pér dam, 30 years for
canal, and 15 years for pump and engine. Initial figures are based
on Moya (1981).

c/ .
£/9 .5 cavans/ha tfor wet season and 3.5 cgvans/ha for dry seascn.
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sndix Table 3. Farmer's costs of rice production in Central Luzon, eight systems,

1479 wet

season.

/ . Land Irrigg— Farti- Insecti- ther pre- Total Interest Harvest- Family Land,
Systemn Total Seed® prepara- tion=' 1izerZ' cides and harvest pre- on pre~ ing and labor2Y/ rentif
: ration? herbicides  hired harvest harvegt tbre7h- ’
: labor=' costs cestsl!  ingR
Pesos per heetare
i 2,337 106 440 225 531 295 {1,877 41 359 282 538
2 2,265 106 450 225 51 205 {1,077} 31 287 282 538
3 3,537 189 450 129 328 il3 265 £1,365) 102 564 410 596
4 3,404 109 490 120 328 113 705. {1,3653) 152 331 410 396
5 1,738 112 554 120 367 154 205 £1,317} L4 105 344 1,058
) 3,397 112 554 120 7 15% 205 {1,517} 1hd 5b4 344 1,058
7 3,626  il2 450 120 367 159 2835 {1,523} 1u 705 344 1,058
3 3,485 112 §5¢ 120 387 159 205 {1,433} 106 864 344 1,058

afvalued ab 150% of palay price received..

b/gor traciovr {I-wheel) operat

ed farms, initial Jand preparat
sperated farms required 24.5 man<animal days (14.5 and 10 MA

respactively), valuad at B20/MAD.

¢/N1A - charged irvigation fee of 2.3 cavans/ha, wet season.

i/ ; f - 5
d/pata source gives only total ferrilizer costa. Assumed te-be all urea.

e/gcher than hired labor for dand preparation.

.§/At 15% per anmum, apportioned as ori inal cost: for six mdnths, 7.5%.
P . g 3

&/ For manual threshing and harvesting, 1/6 of yield; harvesting alone, 1/12 of yield; machine threshing, z custos

fee 0f 3% of ypield.

i1abor used in the latter were va
i/28% of yieid, valued at B1.07/kz..

All shares valued at B1,07/kg.

Efgoe& net- include operatoz‘s and family labor used in land preparation and threshing and harvesting.

{on costed B2507ha; fox harrowing, 8304/ha. Animal-

lued and entered like hired labor in these operations.

D for imitial land preparation and harrowing,

Family

‘.zs-



Appendix Table 4. Allocation of rice production input costs to domestic and foreign sources, fully traded

assumption, eight systems, Ceatral Luzon, 1979 wet season.

Scurce of Seed Land Irri- Ferti- Insecticides  Other pre- Total Interest Harvest- Family Land
cost/ prepa- gation lizer - and harvest pre— on pre- ing and  labor rent
system Total ration herbicides hired harvest  harvest threshing
: 1abor costs costs '
Pesos per hectare
Domestic
1 2,016 35 450 23 5 205 (753) 13 359 282 5138
2 1,00 35 490 23 ' 5. 203 {758) 79 244 282 538
3 3,574 36 490 575 33 11 205 1350} 154 664 4190 &85
4 3,362 36 . 430 375 33 . | 205 51350 154 452 410 6
5 3,407 37 27: 575 37 : 16 205 211413, 153 705 3446 1,958
6 - 3,378 ¥ 271 575 37 16 203 (1141) 159 476 Ja4 1,058
7 Gy 453 37 322 375 37 16 205 {1192) 154 705 344 1,058
8 3,224 37 i 575- 37 16 205 {1192) 154 476 344 1,0%8
1 297 103 158 36 (297
2 363 103 158 36 {2973 33
3 03 106 248 230 19 (703}
4 765 106 : 288 230 7 (703} 62
5 975 109 210 288 2512 131 {273}
6 1047 109 219 288 257 1i1 (975) 72
7 850 109 95 288 257 131 (860}
8 72

932 109 95 288 257 131

{86{)

- £f -



