THE PHILIPPINE FERTILIZER INDUSTRY :
A DOMESTIC RESOURCE COST ANALYSIS

By
Jeanne Frances I. Illo*
Introduction

The introduction of a new seed-fertilizer technology design
boost food production has emphasized the role which fertilizar
play in the Philippine food program. To the farmers, the exts
campaign for the new technology has brought about inet
awareness of the profitability of the.promised higher ¥
Encouraged by reported dramatic yield increases and by governi
programs, farmers readily took to the high-yielding seed varil
However, their acceptance of fertilizers has come about slowl
contrast, sugarcane growers have always been heavy fertilizer |
They absorb about 52 per cent of total fertilizer consumed %
ricegrowers account for 26 per cent, and other cropgrowen
per cent [Paje, Kunkel, and Alcasid (1974)] The fertilizer indu
therefore, servicing dollar-earning crop production and, mol
'portantly, food production. Moreover, the industry is expectt
receive strong growth impulses as agricultural sector’s eff§
demand for fertilizer is projected to increase over time [ Shiele
Gray (1971)].

The industry, however, has links not only with the agriet
sector but with other industries as well. Its raw materials come
oil and gas refineries (feedstock) and the mining industry (eler
sulphur), although a significant portion of the industry
materials is imported. In return, it produces sulphuric acid wh
used in recovering copper from copper oxide ores. Its ammonia
has liquified carbon dioxide and refrigeration grade ammof
by-products; its phosphoric acid plants supply gypsum to the cé
industry, and pyrite cinders are marketed commercially [Hignel
Achorn (1974)]. '

*Senior Lecturer and Ph.D. candidate, School of Economics, Univel
the Philippines. The author is grateful for the interesting discussions wi
Romeo Bautista and Ms. Margaret Malixi, professor and graduate
respectively, of the U.P. School of Economics, and for the cooperation
informants without whom the necessary data would never have been col
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In view of these linkages and the expected rise in effective demand
t fortilizers, the argument for the expansion of existing fertilizer
fnts seems plausible. Such a move, however, would be dependent
various factors affecting the local industry. For one, the local
lustry faces strong competition from imported fertilizers. It is also
y vulnerable to fluctuations in the price of imported inputs and
# nvailable supply of the same in the world market. These problems
hggravated by the tax-free importation of fertilizer, a policy
loh aims to assist the farmers secure cheap fertilizer. But the
lley package does not really ignore the producers. Imported
llizer raw materials are also exempted from taxes and the pay-
Nt of import duty. Furthermore, the government, through the
filizer and Pesticide Authority (FPA), subsidizes the fertilizer
\Witry by the amount of actual losses incurred in spite of the tax
(uty exemptions on imported fertilizer and fertilizer inputs.

T'he issue of expanding the fertilizer industry in the Philippines
s up a number of questions, some of which will be investigated
{his paper. They are: How competitive is the industry with respect
Imported fertilizer? Would the Philippine economy be benefited
the channelling of resources to increased fertilizer production as
Inst the resources needed to import them?

Philippine Market for Fertilizers

As in any commodity market, that for fertilizers is affected
Illy by decisions made by consumers (crop growers), producers,
the government. Indirectly, it is also determined by natural
ilitions (e.g., floods or drought), availability of domestic inputs,
Nges in the price of imported inputs, freight rates, technological
kthrough in fertilizer production in other countries, and general
Il and domestic economic conditions.

lund for fertilizers

rtilizer consumption has been estimated to have grown by
l per cent (compounded) annually between 1958 and 1968
mlomo and Barker (1972)]. In terms of tonnage of fertilizer
il purchases, fertilizer consumption  increased from about
0 tons in 1958 to about 279,000 tons in 1968. In terms of
nutrients, 170,000 metric tons were consumed in 1970 as
red to 80,000 metric tons in 1965 or 20,000 metric tons in
« Shields and Gray (1971) project effective demand for plant
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" nutrients to reach 299,000 metric tons in 1975 to about 4 2§
metric tons in 1980, with 56 per cent in the ferm of demand (o »
gen, 24 per cent for potassium, and 20 per cent for phospkaon
It is further expected that urea, ammonium sulphate, and mil
fertilizers will supply the majority of plant nutrients consumec Ig
Philippines.

The mid-70 shortage of fertilizer supply in the world
increased the price of nitrogenous fertilizers. This could have ¢
the 1975 plant nutrient consumption to fall below the pren|
299,000 metric tons and will not probably meet likewise the fig
for 1980 of 350,000 metric tons. Exceeding the effects of th
ternational monetary crisis in the early years of this decade, W
shortage of nitrogen and the energy crisis caused the price caf
for instance, to leap from about $70 per metric ton in 1972 t«o |
. in 1975 (see Table 1). '

TABLE 1

C.L.F. Price Per Metric Ton of Selected Fertilizer
Grades: 1972 - 1976 (in US dollar)

Year Urea Ammonium sulphate | Mixed (NPK=)
1972 70.50 38.69 (a)

1973 | 105.54 57.87 58.86 ]
1974 | 277.98 168.04 162.17
1975 371.37 219.35 =

1976 125.47 69.03 60.85
1977 132.63 87.01 74.71

4 Not available,
Sources: Philippines (Republic). National Census and Statistic

Foreign Trade Statistics of the Philippines, 1972-1976; Fertilizer an
cides Authority, for the 1977 figure.
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Frossures on the price of fertilizer appear to have been relaxed
fitlontly to stop further price increases, and to permit the wharp
lhe in 1976. Although 1977 prices appear to be picking up again,
i wems to be no immediate reason to suppose that fertilizer
# will behave as they did in the 1973-1975 period. One could,
wver, speculate that any future price change will tend to be
Wi, unless increased supply of nitrogen is assured or freight rates
intially reduced (particularly in connection with phosphate
imports), and/or the world price of crude and fuel oil stabilized
swonnbly low levels.

v of fertilizer

inestic production started in 1956 with the Maria Cristina plant
g (Mindanao) built in 1951 and the superphosphate and
plox fertilizer plant in Manila by Chemical Industries of the
jpines in 1953. Additional capacity was made possible by the
fiction of Atlas Fertilizer Corporation’s plants in Toledo City,
|, and those of Planter’s Products (formerly Esso Standard
iger and Agricultural Chemical Co., Inc.) in Limay, Bataan. The
Ity has a combined rated capacity of 700,000 metric tons of
\sor materials, with Planters’ Products having the largest facility
the only presently operating urea plant in the Philippines.
ilox fertilizers and ammonium sulphate account for nearly 80
iLolthe total production capacity of the four plants | Shields
Hiny (1971)]. Until the mid-60’s local fertilizer has been faced
sl competition from imported grades which enter the
iy through the different farmers’ cooperatives. These imports
purchased by the cooperatives tax-free, and sold at a much
price than the commercial retail price. Moreover, demand for
'@ has been constrained by inadequate credit facilities, a
i which was tackled on a large scale only in 1973 when the
Ment launched its Masagana 99 program. The industry also
ilored problems in its plant operations, and in its inability to
lortilizer demand on a grade-by-grade basis. Probably because
tne or more of the conditions cited, the local fertilizer firms
Hperated at riore than 47 per cent of rated capacity although
fforent plants did accomplish higher rates of capacity utiliza-
W different years. For instance, ammonium sulphate plants
| ut 69.4 per cent in 1964 while complex fertilizer plants
I nl 75.4 per cent in 1968. The urea plant, however, could
hieve 40.1 per cent in 1969 and 39.8 per cent in 1975. We
hol estimate the highest rate of capital utilization for the
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superphosphate plant since superphosphate products have been
largely in the production of complex fertilizers.

Before 1966, more than three-fifths of total fertilizer supply
from imports, a situation slightly reversed from 1966 to 1972 w

local fertilizers accounted for about 53 per cent of fertilizer avai

The following year, however, saw a sharp decline in fertilizer p
amounting to $150 to $250 per metric ton. These specula
activities were reflected in the composition of fertilizer inventori
large part of which were unsold 1974 importations. Thus
Industry found itself as late as 1977 with unsold inventorieg
ceeding their three-month inventory target.

Government policies on fertilizer

The first postwar legislation concerning fertilizer was Republi cy
701, which was passed in 1952 and which amended the Cooperat)
Act of 1927. These two Acts provide for the organization
agricultural marketing cooperatives, and for their exemption f

payment of sales, income and percentage taxes, including ad {
sales tax on imported fertilizers.

In 1955, RA 1609 appropriated P45.5 million for the pure
and distribution of fertilizer over the period of seven crop ¥
(starting 1956/57) from local firms, These fertilizers were
distributed at subsidized prices through the farmer’s coopera
From this time until the late 1960’s, a two-tiered pricing sy
existed in the domestic fertilizer market: the commercial fj
price, and the subsidized price charged by cooperatives. The
contained in RA 1609 was estimated to be more than 50 per
the commerecial retail price [Barker (1969)].

In 1964, the Agricultural Credit Administration (ACA) termil
its fertilizer subsidy program but continued to sell fertilizer thy
cooperatives at rates lower than the prevailing commercial
Three years earlier, RA 3050 removed import duties on ferti
imported by farming cooperatives, but this tariff (ad valoren
per cent of C.LI.F. value) was reinstated for cooperatives in 19685,
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me Act restated the exemption clause in RA 702 with respect Lo
W pnyment of advance sales tax for imports by cooperatives,

In 1973, the government launched the Masagana 99 program,
shich provided for supervised credit covering the purchass of
snmmended farm inputs including fertilizers. In the same yenr the
itilizer Industry Authority (FIA) was created through Presidential
imee (PD) 135. Four years later, FIA was expanded to supervise
pesticide industry, too. PD 1144 amended PD 136 and crentod,
turn, the Fertilizer and Pesticide Authority (FPA). The two
iees  which articulated the current fertilizer subsidy program,
sntnins the following elements: (a) tax- and duty-free importation
Wl finished fertilizer and/or its raw materials; (b) direct or cash
luidies to enable fertilizer companies to recover actual lossoes
wrred in spite of tax and duty exemption; and (¢) exemption from
» b0 per cent marginal deposit on the value of the import letters of
weidit as required by the Monetary Board of other importers. The
program is, therefore, two-pronged, aiming to assist both fertilizer
wors and producers in the country. The two tiered pricing system
wis replaced by FPA’s policy to set a uniform ex-warchouse price for
itilizers. Within this scheme, the retail price is expected Lo vary by
sn depending on the transport cost involved.

0 Competitiveness of the Philippines Fertilizer Industry

To the questions raised earlier, we shall look into the competitive-
Wi of the fertilizer industry. “Competitiveness™ means the relation-
Wilp between the cost of producing fertilizer in the country and the
wl of importing it. Of particular interest here are costs to be borne
nociety if resources are redirected toward increased production of
itilizer. To do this, the paper follows the domestic resource cost
() approach which was developed to evaluate, in social
iportunity cost terms, the domestic resources involved in an effort

pave or earn one unit of foreign exchange [Bruno (1972)]. Some
the applications of this concept are the following: Krueger (1966)
uluated the cost of the Turkish exchange control on the
formance of potential export producers and import-substituting
tustries; Hansen and Nashashibi (1975) investigated the com-
litiveness of traditional and new Egyptian industries, including
itilizer; Herdt and Lacsina (1976) applied the concept of increasing
v¢ production in the Philippines, while Akrasanee and Watanunukit
1077), used the concept to increase rice production in Thailand.
ihjecting the DRC estimates to sensitivity analysis gave interesting
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-information like the relative effect of price change of different
on comparative advantage positions, changes in the inpul
structure which can shift an industry from a dollar-saver to a
earning one, and the inefficiency of protectionist policies in di
domestic resources to industries with greatest comparative ady

Methodology

The domestic resource cost (DRC) of fertilizer prod
measures the value of local resources used to save one unit of
exchange (US dollar) which could have been spent had the ¢
imported the product and not produced it domestically,
compared with the shadow price of foreign exchange (SK'X
DRC gives an indication of the competitive position of the |
[c.f. Bautista (1978)]. Where the DRC exceeds the shadow ox
rate, the industry is said to suffer from comparative disad
local production being more costly to society than impo
Where the reverse holds, the locally produced fertilizer is fuva
competitive, and enjoys a position of comparative advantage,
in the margin, DRC equals SFX, society could choose bet
locally produced and the imported fertilizers with no loss at
can roughly take this as the marginal condition for an industry |
deemed competitive.

The DRC of producing fertilizer may be calculated as foll
2harv T 28 by

DRC =
pf - ]ijf p

where

q4¢ = amount of domestic primary factor d used in the
tion of one ton of fertilizer;

Vq T peso price, in opportunity cost terms, of the
factor d (e.g., shadow wage rate);

a;; = amount of the domestic material input.i used in
duction of one ton of fertilizer;

P; = peso price, in opportunity cost terms, of domestic

input i;
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. C.LF. price (in US$) of imported fertilizer per metric ton;

amount of the foreign input j used to produce one ton of
fertilizer;

r C.LF. price (in US$) of the foreign input j.

I(' calculations ideally call for cost figures which have been purged
lnxes and which are costs to the producer but not to soclely.
Ihough the original intention has been to adjust the data Lo remove
(nx elements, the aggregative nature of the available data made
lulntions extremely difficult. Different types of capital nssels with
|1 nssociated tax arrangements have been lumped together, More-
i, domestic taxes (i.e., percentage and specific taxes), unlike
{ffs, do not lend themselves easily to averages or genernlizations.
view of these problems, the cost items have been left unadjusted
popt for the removal of the tariff element in the foreign com-
monts of capital cost. This is done by applying the average tariff

I'lrm-level cost data have been availed of. Input coefficients are
ken from input usages calculated by the firm after a given produc-
i period. Thus, the analysis will be based on realized material
juit usages (see Tables 2 and 3). Data pertinent to the calculation
(domestic resource cost in the production of two grades of
filizers, urea, and mixed and nitrophosphatic fertilizers, are
seribed below.

Labor. Contrary to expectations, the laborers involved in the
uluction process of either grade of fertilizer are semi-skilled, at the
il. Workers in the company’s payroll are all classifiable as skilled
{he time of interview. Hence, the market wage (or the wage paid
sin) can be taken as reflective of the labor’s opportunity cost.
{hough contractual (or seasonal) laborers are usually employed
fing the plants’ peak period, they are hired by a contracting firm
ilch, our informant revealed, have them in the latter’s payroll (not
 plant’s). The available cost data for these contractual workers
floct the total service contract cost, including the 30 per cent or so
arged by the contractor-firm as overhead expenses. To extract the
tunl labor cost, the service contract cost is multiplied by 70
i cent. With respect to the plants’ workers included in the payroll,
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TABLE 3

Fertilizer-Producing Firm 1975

Breakdown of Fertilizer Manufacturing Costs: of a Typical

79

Item 1976
|, Material Usages
Pyrite per ton H, SO, .360
B. P,0; Plant
1. Phosphate rock per ton P, Os 3.090
2. H, 804 per ton P, 04 2.772
C. Ammosul Plant
1. NH; per ton Ammosul
2. H, S0, per ton Ammosul -
D. Granulation Plant
1. NP
(a) NH; per ton NP
18-46-0 .266
16-20-0 .2656
(b) P,O;5 per ton NP
18-46-0 .b27
16-20-0 213
(c) H,SO4 per ton NP
16-20-0 .368
2. NPK
(a) NHj; per ton NPK
14-14-14 .193
12-12-12 .149
(b) P,0; per ton NPK
14-14-14 .162
12-12-12 134



(c) K,O per ton NPK
14-14-14
12-12-12

(d) H,S0, per ton NPK
14-14-14
12-12-12

E. NH, Plant

1. BTU per ton NH; (IDO)
2. Ref. Gas, Feed and Fuel

F. Urea Plant
NHj per ton of Urea

II.  Operating Costs Per Production Unit
A. Direct labor per ton of product

B. Manufacturing overhead per ton of
product

1. NH,

2. H, 80,

3.P,04

4.Urea
16-20-0
18-46-0
14-14-14
12-12-12

C. Total utility consumption (P) per ton
product

1. NH,

2. H,80,

3.P,0;

4. Urea
16-20-0
18-46-0
14-14-14
12-12-12
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wl nll are skilled. The hiring policy of the firm being such that
kors who already have the skills are the ones taken in.

o fortilizer company has no unpaid labor. All who work, either
Mo plants or in the administrative branch of the operations, draw
lary from the firm.

{uplital. This factor of production usually takes the form of fixed
{4 (¢.g., buildings and structures, equipment), inventories, and
i assets (e.g., furniture and fixtures). Associated with capital
{wo costs: depreciation and interest. While depreciation costs are
mally charged only against fixed and “other’ assets, interest costs
shared by all capital items. To represent the opportunity cost of
{al, two rates of interest are assumed. Following Herdl and
ina (1976), 15 per cent is taken as the “best” estimate, and 20
pent, the “high” estimate. DRC calculations have been done using
, nlternative rates. The type of financing on imported materials is
i that 100 per cent of the interest cost on inventories is classified
tlomestic,

I'wo kinds of data have been collected for fixed and “‘other”
wssets. The first set reports the appraised value of lumpy invest-
il goods like buildings, structures, plant machinery and equip-
ni, For this group, calculations of interest and depreciation cost
straight-forward. The second set consists of assets valued at their
johase cost; adjustments on these data had to be made prior to
mputation of the capital cost (described fully in a separate
jpendix available from the author on request). Table 4 presents a
wilule of capital assets of one fertilizer manufacturing firm.

Apart from the valuation problem, capital data are not as
ageregated as would have been desirable. They have been grouped
| five broad classes: plant buildings and structures, administration
lldings and structures, transport equipment, office furniture and of-
w cquipment. Thus, assumptions about the firm’s capital investment
| to be made, particularly in connection with depreciation rates,
\juisition year, and source (or country of origin) of the asset. An
orage depreciation rate has been calculated for each group.
milarly, the sources of the asset items have been approximately
lontified. To establish the year of acquisition and the value of new
¢ts, the firm’s annual reports were examined and the increment
om the previous year’s figure was taken as the amount of assets
urchased during the year. Setting the year of acquisition of the
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assets which have not been recently appraised is important |
calculation of their replacement cost, on which is based the
interest and depreciation cost computations.

To allocate the opportunity costs of capital into its domes
foreign components, two sets of information are needed. Sou
financing is necessary to identify the domestic-foreign distrib; L
interest costs. For depreciation costs, the source of the eq
machinery, and other assets have to be established. These infl
tion have been gathered from interviews with finance experts o
some extent, from annual reports on the firm’s performance.

The foreign component of capital costs, as with other f
costs, are converted into US$ using P7.50, the selling and im
tion rate of 1975, as the exchange rate. To derive the g
equivalent of the peso cost, adjust the initial estimate by rem
the tariff elements as follows:

ct =

————cj-—-—, for all j
J r(1 +tj)

cj* = adjusted US$ value of the foreign component of

item j;

ey }madjﬁsted P value of the foreign component of
item j;

r = selling exchange rate;

t.i = average tariff applicable to the particular asset group,

The opportunity cost of the land may be determined at lei £
two ways. One way is to take the rate of return to land used
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agricultural purposes in the same area; the other is to take the rat
which the land could be leased for industrial activities. The

method involves the calculation of the average rent pald
cultivators to the landowner. Herdt and Lacsina (1976)
several estimates of agricultural land rental applicable to diffl
parts of the Philippines. Had the data on the total land area coW
by the manufacturing complex been available, the agricultural ral
return to land could have been used to estimate the opportunity
of the land owned by the manufacturing firms.

As a second-best solution, real estate agencies were inte
to establish the lease arrangements covering land earmarked
industrial purposes. It was gathered that land-owners usually pré
flexible lease scheme which allows for changes in the rate whe
rate of return to other forms of earning assets are fluctuating,
theless, an ‘“‘average” rate of return to industrial land has
identified to be 10 per cent per annum of the market value &
land. In this exercise, we set the opportunity cost of the land
per cent, considering that this is what the firm would probably
it decides to have other manufacturing firms rent its land.

Material inputs. The inputs for the different interm
products (ammonia, sulphuric and phosphoric acid) and f
different grades of fertilizer are shown in Table 2. A ol
inspection of the raw materials, either of the intermediate p¥
or of the finished fertilizers, reveals that a significant portion
material inputs is imported (see Table 5). The allocation
domestic and foreign cost is relatively straight-forward, exce
intermediate, products supplied by the other units of the int
complex where the division into local and foreign comj]
depends on its respective cost breakdown. Although the acli
duced by the complex are mainly used in granulation ani
plants, they are also sold in considerable amounts as acids t
industries. For these products, the C.L.F. price (in P) of im
acids is used in the DRC calculations for the finished fertiliz
same is done for ammonia, but here we use the C.L.F. price
too) of imported aqua ammonia. That is fo say, socié
alternative sources for these inputs and their costs constitt
opportunity costs of the fertilizer industry’s intermediate pr

For refinery gas, a by-product of another industry, we assl
least a 60 per cent - 40 per cent distribution of costs into de
and foreign, and the purchase price as the opportunity cost of
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“put. We could probably use alternative feedstocks’ (e.g., nap
natural gas) price as the opportunity cost for using refinery gi
the appropriateness of such an assumption may be questioned
much as the plant equipment required by the different feadsl
vary significantly.

Domestic resource cost analysis was conducted primarily fg
and nitrophosphatic (and mixed) fertilizers, and for the interm
products manufactured by the complex as well. The latter wag
because intermediate products affect the prospects of expandl
fertilizer plant operations. DRC analysis was also conducted fi
levels of capacity utilization: at the highest capacity usage d 1
past five years; and the other, at 90 per cent capacity utilizatig
assume throughout that the firm’s designed capacity remal
same (see Figure 1) such that “expansion” of the fertilizer n
would refer primarily to increase utilization of existing fag
Furthermore, cost data of the firms’ marketable industrial p
(e.g., gypsum, liquefied carbon dioxide, pyrite cinders, ref)
ammonia) were not available. Hence, these were left out of the

calculations. The interpretation of the results would, thereforg
this as a caveat,

DRC of Expanding Urea Production in the Philippines

The dependence of urea production on the availabi
ammonia warrants the discussion of ammonia production pi
that of urea. This becomes particularly important in the face
integrated industry where its ammonia production is g
mainly, if not wholly, by the fertilizer plants. An evaluation
competitiveness of a local ammonia plant will be done, which !
effect, be a comparison between cost of local ammonia and
of imported aqua ammonia.

Ammonia production. The industry’s largest ammonia play
rated capacity of 310 metric tons per day, or the ability to p|
93,000 metric tons of ammonia per vyear if the plant will opé
full capacity. However, in 1975, for which we have
ammonia plant operated only at 60 per cent capacity. Re
reasons for underutilization of capacity are shortage of feeg
maintenance downtime, and power outages. The first two &
account for 45 per cent each of the downtime, while power |
contributes 10 per cent [Hignett and Achorn (1974)].

86



{(aL61) vursowy puw 1paay) Spansedss: ‘seyemyse ,,159q,, pue
-._-..fll.ola:lﬂiﬁuu.gsiuol!uﬁilhwﬁ&!ao}r.

llwnﬂliﬂiuﬁiigﬂigé
¥ rpeddy = pemmno ampaooad ag; Summono; payndmioo ae 11809 YL,

€cs 00Z°1d LSS £2Z°'1d £89°1d S[ejoL,
1S9 = 199 199 (po sa1p rewsnpur
Surpnjour) selyy(
14 9ve 14 9¥e 9LS sed Axeuryay
spndui (o1 10p
ST LT et LT £q1 uorjerdazdaq e
[+0]
eI 091 LT €12g LLg Jsazaju]
. £1500 [eyide)
¥ I . T T pue]
$ S 4 ¥9% G d G2 d Toqe]
§40290f Lavurig
udrazog | oysswo( | uBeiog | omsemo(y q3802
isog YstH uoronpoig wa] 3500
> T8 pan(ea rej1deds yim 3s0)

IO O WD IOnegy AnD) Fuomoas; oo pemmmmmsy



TABLE 7

Estimated Cost of Producing One Metric Ton of Urea®

Cost with capital valued

Production High
Cost item costP Domestic | Foreign | Domestic
Primary factors
Labor P 84 P 84 $ P 84
Land 5 5 - 5
Capital
Interest cost 276 245 14 184
Depreciation 121 108 1 108
Rentals 17 17 - 17
Material inputs
Ammonia 403 286 13 286
Utilities 128 128 - 128
Totals $1,034 P873 $28 P812

AThe costs are computed following the procedure outlined in Appendix A.

meduction costs are estimated using rate of return to capital equal to 15 per cent, '

“Two alternatively assumed rates of return to capital (n-k) are 20 and 15 per cent as
and “‘best” estimates, respectively [Herdt and Lacsina (1976)].
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TABLE 9

Estimated Cost of Producing One Metric Ton of Phosphoric Acid®

(in terms of P, O5)
Cost with capital valued
Cost item Production High :
cost? Domestic | Foreign | Domestic¢
Primary factors
Labor P 62 P 62 $ P 62
Land 1 4 4 - 4
Capital costs
Interest 158 141 8 106
Depreciation 65 10 6 10
Material inputs
Phosphate rock 2,202 - 294
Utilities 33 ° 33 - -
Sulphuric acid 858 566 30 566
Totals P3,382 P816 $338 P781

2The costs are computed following the procedure outlined in Appendix A,

bproduction costs are estimated using rate of return to capital equal to 15 per cent,

©Two alternatively assumed rates of return to capital (rrk) are 20 and 15 per cent as '
and “best” estimates, respectively [Herdt and Lacsina (1976)].
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TABLE 10

Estimated Cost of Producing One Metric Ton of Nitrophosphatic

(and mixed) Fertilizer*
Total Costs with capital valued at”
Item production High Toat
cost? Domestic | Foreign | Domestic | Forelgn
V factors ,
P 38 P 38 $ ras $
) 2 . 2 .
pital costs
Interest 332 431 2 323 2
- Dupreciation 21 21 2 21 2
Muchine rentals 8 8 . B
Wlal inputs
i 123 86 4 86 4
{1, pO x 2322) 273 169 13 169 13
Iphuric acid 101 67 3 67 3
61 - 7 . i
164 164 - 164 .
P1,123 P968 $31 P860 $31

Mo costs are computed following the procedure outlined in Appendix A,

.hmluction costs are estimated using rate of return to capital equal to 15 per cent.
Mrwo alternatively assumed rates of return to capital (rrk) are 20 and 16 per cent as “high"
"heut" estimates, respectively [Herdt and Lacsina (1976)].
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Ammonia is produced by combining atmospheric nitrogen
hydrogen obtained from some hydrocarbon feedstock. Refinery
from a nearby refinery is used as feedstock. The process of ul
reforming of hydrocarbon is practiced [PES (1971); Hignotl
Achorn (1974)]. Some 43,000 kilograms of refinery gas were
produce 56,200 metric tons of ammonia in 1975. Increasing cap
utilization to 90 per cent would require 64,000 kilograms of re
gas. Whether that much gas would be made available or not could §
be determined. It is assumed here, however, that it could be supj
to the ammonia plant if and when needed.

At 1975 prices, one metric ton of ammonia was produced
P1683 assuming that the rate of return to capital was 15 per cenly
this, 71 per cent was identified as domestic cost. At a higher in
cost (say, 20 per cent), the cost of producing one ton of amms
amounted to about P1790 with the domestic-cost portion deel
by 4 percentage points. With the C.I.F. price of aqua ammaonl
$70 per metric ton, domestic production of ammonia was de
noncompetitive. If prices of inputs are maintained at 1976
increasing the rate of capacity utilization of the ammonia
would still be disadvantageous.

Urea production. Full (i.e., 100 per. cent) utilization of th
dustry’s urea plant would yield 61,500 metric tons of urea or &
metric tons of nitrogen. Such level of production requires !
47,000 metric tons of ammonia, or 51 per cent of the full-cap
production level of the ammonia plant. To allow for breakdowl
per cent capacity can be assumed as “full” utilization with &
responding output of 55,000 metric tons of urea.

In the same year that the ammonia plant operations we
brisk, urea was produced at $1034 per metric ton with ammonis
taken to be its import price. If we take the higher-cost am
produced by the firm, the cost of urea per metric ton would
been P1932, or $258. Although urea cost was high, its world
($371) in 1975 was much higher, causing the urea plant to
competitive with imported urea.

DRC analysis done for 1976 when urea price was $126 ¥
that the industry was still competitive even when a higher
return to capital has been assumed (see Table 11). Indew
computed DRC’s with 15 per cent and 20 per cent as alternativi
of return to capital were 8.0 and 9.0, respectively, which ¢¢
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vurnbly with the shadow foreign exchange rate of P9: US$1. With
¢ lower import price of urea, however, production with the locally
uliced ammonia clearly involves a loss to Philippine soclely sinee
sive one dollar we have to use more than P9.00 worth of domestic
rees. Hence, with the 1975 rate of capital utilization, local uren
wluction remains to be competitive if import price of uren stays
we $125, imported ammonia is used, and the price of inpuls und
loreign exchange rate are maintained at the 1975 level, A rise In
shndow foreign exchange rate from P9.00 in 1975 to PH.HO in
11 surely eliminates the competitive position of local uren pro
Aion once the opportunity cost of capital rises from 10 (o 20
vent, Nonetheless, as long as greater ammonia gupply s forth-
wing at a price approximating the 1975 level, expansion of uren
tution seems to be socially profitable, the ratio between DRC
HI'X (when the rate of capital utilization is 90 per cent) being less
i one (or DRC < SFX). The insistence on imported ammonin s
sported by the comparatively disadvantageous position which the
| ammonia plant faces even if it were to operate at Y0 per cent
wity, Its full-capacity DRC of 19.3 is more than twice the SF'X
1 the opportunity cost of capital is assumed to be 16 per cont,

In terms of 1975 and 1976 imported prices, the DRC of pro-
g one dollar worth of urea is most sensitive to n 10-per cont
0 in the import price of urea. An increase in urea’s import price
generate an improvement in the local urea’s competitiveness
Wl s four percentage point greater than the initial 10-per cont
Hge in urea price. Any comparative advantage enjoyed by the
Ippine urea production is also somewhat enhanced by increased
luction, but not by any change in the opportunity cost of capital
fined to 10 per cent below or above the best estimate of 156 per
I, nor by a 10-per cent deviation from the 1975 or 1976 import
' 0f ammonia (see Table 12).

An a0 summary, the social profitability of expanded urea pro-
tlon depends on the price of imported urea. Moreover, future
mes in the level of capital utilization are unquestionably linked
nmmonia supply and with the decision regarding the output mix
the whole manufacturing complex. Ammonia, it must be
mmbered, is also used in the production of nitrophosphatic
izors, and the limited ammonia supply would then have to be
mled between urea and the other grades produced by the firm.

much will be used for each line of fertilizer product would
y depend on the priorities set by the local market, the [irm, and
imment policy.
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DRC of Expanding Nitrophosphatic (NP/NPK) Fertilizer Prod
in the Philippines '

The granulation unit, which turns out four fertilizer grades
18-46-0, 16-20-0, 14-14-14, and 12-12-12), has a rated capadl
250,000 metric tons per year. In 1975, the unit operated
per cent capacity with the following output mix:

Grade Quantity (m.t.) %
18-46-0 15,402 11
16-20-0 72,717 52
14-14-14 47,062 33
12-12-12 . 5,346 4
Total 140,527 100

The operation of this unit depends on the output of three
plants plus an imported raw material, potash. While there
constraint with respect to sulphuric acid, this being produce
competitively by the firm, ammonia and phosphoric acid 8
place real limitations on the scale of operation of the grant
unit. As stated earlier, nitrophosphatic fertilizers compete
in the available ammonia supply. Thus, NP/NPK produél
actually limited by the level of demand for ammonia by th
plant, output of the ammonia unit and volume of ammonia
can be bought from the world market, and the price of co T
imported fertilizers. Tables 8 to 10 present the opportunity
producing one metric ton of two intermediate prody
phosphoric and sulphuric acids — and the cost of produt
equivalent amount of NP/NPK fertilizer. The DRC estimd
these outputs are given in Table 11.

In opportunity cost terms, sulphuric acid, is being cheapl
duced.locally by burning pyrites at P153 per metric ton. In 1§
price of imported (pure) sulphuric acid was about $41, or P8
metric ton. The DRC associated with this product (2.9 at 15
rate of return to capital; 3.5 at 20 per cent) clearly accent

comparative-advantage position.

Although phosphoric acid seems to use less than P9 W

domestic resources to save a dollar, its competitive position
dramatically defined as that of sulphuric acid. The total ()
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stic Resource Cost of Increasing Intermediate and Finished Fertilizer
Products: 1975

At actual plant At full capacity utiliz:
Item utilization tion (90 per cent)
Best®  HighP?| Best® HighP.

imediate products
Ammonia

AL 1975 C.LF. price 72.5 99.8 19.3 21.6
{!1.I*, price of aqua
nmmonia per m.t. $69.56

Mosphoric acid/phosphate
Al 1975 C.I.F. price 4.6 4.9 1.5 1.6
1.I', price of phosphoric
neid per m.t. $505.85

iphuric acid
Al 1975 C.LF. price 2.9 3.5 2.0 2.2
1., price of sulphuric
neld per m.t. - $41.25

shed fertilizers
ra

1 1975 C.L.F. price ; 2.3 2.5 1.0 1.0
1.I. price of urea per
m.t.:1975 $371.37
I 1976 C.I.F. price 8.0 9.0 3.1 3.4
I, price of urea
por m.t.:1976 $125.47

{frophosphatic fertilizer
PINPK)
| 1974 C.LF. price 6.6 7.4 3.8 4.2

|.I*, price of nitrophosphatic

fertilizers per m.t.:1974 $162.17

1 1976 C.L.F. price 28.8 32.4 12.9 14.6
1.I". price of nitrophosphatic| -

fertilizers per m.t.:1976 $60.85

ilnl foreign exchange rate (1975)  P7.50
yw exchange rate (SFX) $9.00

ul return to capital is assumed to be 15 per cent.

0l return to capital is assumed to be 20 per cent.



nity) cost per ton of the acid product is P3382, or P55 lower
the import price per ton of phosphoric acid. Since all the |
analyses shown in this paper refer strictly to the production
storage of the products within the compound, the additio
packaging and similar expenses would likely narrow this (and uj
lead. Nonetheless, there remains some evidence that
phosphate-rock importing plant could compete with imp
phosphoric acid at the high price of $506 per metric ton. Buly
the case of urea, the comparative advantage enjoyed by a phosj
acid plant appears to be a temporary one which is closely th
with the upward pressure on the imported product’s price. Al
the 56 and 90 per cent rates of capacity utilization, DRC estl
for the NP/NPK fertilizer products lie safely below the #li
foreign exchange rate of P9:$1. However, this holds only as It
the price of imported NP/NPK is held above $130 per metrl
When the price falls below this, as happened in 1976 whe
import price was just $61, not even the increased level of
production to 90 per cent capacity could dispel the noncomp#
ness of the local grades. '

Similar to local urea, NP/NPK fertilizers display elastic réi
to a 10-per cent change in the import price of the produet
unlike local urea, a greater shift in comparative advantage €@
brought about by a 10-per cent rise or decline in the volll
production of the firm’s granulation unit (see Table 12). With
to variations in the rate of capital and input (import) prices,
phosphatic fertilizer DRCs show the same inelastic @
demonstrated by urea DRCs.

On the whole, therefore, fertilizer products of local ;;'
very sensitive to fluctuations in the world market: an increg
world price for fertilizer brings a disproportionate improver
their competitiveness; a decline, also a disproportionate dete ?
in comparative-advantage position. Expanded fertilizer prot
appears to be socially feasible as long as the world price for ff
is kept above identified levels, and as long as supply of
particularly ammonia, is guaranteed from lower-cost sources, -

Concluding Remarks
The objectives of this paper are two-fold: one is to inVi

whether the fertilizer industry in the Philippines is competit!
imported grades; the other, to see how competitive the indus
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Mainly because of thae disturbances in the world fertilizer mat
between 1973 and 1975, , local production at slightly higher than k
of rated capacity provedl to be profitable in a social sense, with
possible exception of amamonia production. Artificially protected
the high fertilizer pricess that prevailed in the world market, i
urea and nitrophosphaticz fertilizers were clearly competitive,
20 per cent rate of returnn to capital. The limiting factors to the
feasibility of increasing local fertilizer production are the fl
tions in the imported pridce of the fertilizer grade, the shadow f!
exchange rate, and the supply of ammonia from low-cost ¢
sources.

With more intensive utilization of existing capacity, a lony
price of $75 would perrmit the expanding urea production W
competitive. Below this, , it would pay for the Philippines to I
urea. Were the long-run ' price remain at the 1976 level of $14
metric ton, 90-per cent rrate of capital utilization could even p
the Philippines to exponrt fertilizers. Mobilizing the same low
capacity utilization in tkhe granulation unit would permit co
itiveness in local nitropbhosphatic fertilizer production at lon
import price of $80 per 1 metric ton. Thus, if the price remaing
$80, it would be moree profitable if the Philippines just im
NP/NPK fertilizers. In ccontrast, if the urea import price wi
remain at the present ldevel or to increase further, local ure
duction is clearly competititive not only in the local but in the
market as well. The lomg-term prospects of increased urea W
nitrophosphatic fertilizerr production is heavily dependent @
availability of importedl ammonia. Continued reliance on |
produced ammonia is nott only inefficient but also highly uns
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