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i. HISTORICAL DEVELOPMENT OF INDUSTRY.

In the development of the Mexican Industry of Fertilizer we

can distinguish 3 stages: 1

- The first (1943 to 1948) is characterized by the sole - -

intervention of the State, in a period in which the acqui ;
sition of technology did not pose many problems. *
{

= The second (1958 to 1965), in which the intervention of -
the private initiative, together with capital and foreign

technology is sought, being those the only means to acquire

capital.

- The third stage (1965 to 1971) in which the process of - -
fntegration of the industry, under the state's direction -

is initiated.
Following we will analyze this process of development,

First Stage.- In the year 1943 the State participation - -
Corporation Guanos y Fertilizantes de México, S. A. Is Created,

considered from the beginning as an industrial public service.

By 1948 this corporation started the production of chemical -

synthetic fertilizers in Mexico, instaliing a plant of simple -

superphosphate with capacity of 55,000 MTY. Concurrently, the

import and distribution of other chemical fertilizers, particu

larly nitrogen based, was started.

'm 1951, an industrial complex consisting of: a plant of




22,000 MTY of anhydrous ammonia one of 70,000 MTY of sulphuric
acid, and another of 75,000 MTY of ammon i um sulph;te was insta-
1led; in 1953 these facilities were expanded with the installa-
tion of a simple superphosphate plant with a capacity of 120,000
MTY, and in 1958, with the installation of an additional capaci-
ty of 55,000 MTY of ammonium sulphate.

Iin spite of these efforts, the national supply was insufficient,
especially due to the introduction of new products in the market

such as ammonium nitrate, urea and complex fertllizers.

Second Stage.- In 1958, according to the policy of substitu-
ting Imports and to the criterium of achieving a competitive mar-
ket, the creation of corporations with private capital, in parti-
cular foreign private capital, is allowed, In ofder to participate
in supplying fertilizers considered as petrochemical by-products,
Ieavlﬁg to the State, through its parastatal corporation, Petro--

leos Mexicanos, the menufacturing of basic petrochemical products.

In this stage, the creation of four corporations is particu--
larly important: Fertilizantes de Monclova, S. A., Fertlllzintes
del Bajfo, S. A., Fertilizantes del Istmo, S. A, and industrias -
Quimicas de México, S. A.

The criterium of avalilability of raw materials, regardiess of
their pfofltablllty determined the location of these plants. Thus,
we have that, at the same time, two piants with reduced capacity

of anhydrous ammonia from natural gas were Installed, and one of




anhydrous ammonia from coking gas, with costs that reached more -
than the double obtained by using natural gas. These plants - -~
implied the establishment of two urea plants, 2 of ammonium nitra

te, two of complex formulas, and two of ammonium sulphate,

In general terrs it can be said that both, ammonia plants and
those of final products, were at the lowest possible level of - -
their capacity., Similarly, the manufacturing of intermediate pro
ducts such as nitric acid, sulphuric acid and phosphoric acid was

branched into various plants with reduced capacity,

This policy implied an excessive and unnecessary effort in --
terms of investment, since the possibilities of obtaining scale -
economies were lost, situation which resulted in high productlon

costs and market prices.

The paradox of this situation is that, in spite of everything,
the national needs for fertiiizers were not met, since, during -

this period imports kept on increasing,

It should be pointed out that some characteristics of the po-
licy of fertilizing a developing country, such as technical incapa
city, lack of knowledge about the market for its products and In--
sufficient working capital, make the State's intervention indispen
sable, in order to guide in the selection and financing, and in -~
some cases, to apply products which require a minimum of technical

training. In this period, the responsability of providing techni-

cal assistance was conferred to the private corporations, which =--




resulted in disloyal commercial practices towards the ftarmers,

who had the consume products which didn't fill their needs.

It has already been sald that the location of these plants -
was determined by the aveilability of raw materials, which are -
far from the main markets. Thus, four factors which made impo--
ssible the efficient supply for the Mexlcan agriculture are added

(high prices, high freight, defficient distribution and technical

advise),

In spite of the high price paid by the national agriculture -
due to the insufficient supply, the nationa) industry was not - -
abie to consolidate a profitable operation, since capital costs -
were exaggeratedly high when scale economies were lost. In addi-
tion, since these were corporations with very little experlence -
on this field, they were not able to counter balance the high ca-
pital costs with an efficient organization of labor and of the -~
supply of raw materials., The disloyal competence among the same

corporatlons further burdened their financial situation,

Third Stage.- The previous stage can be sumnar jzed, as basi-
cally being a problem of lack of efficiency in the supply of fer-
tilizers, which very specially affected agricultural exports and
did not allow for the improvement of productivity of the tradi- -

tional agricultural sector.

This situation forced a change in policy, directed towards --

the nationalization of production and of distributijon of fertili-

zers,
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As first step, the merging of private coiporations with the -
State participation firm Guanos v Fertiticantes de M&xico, S. A,-
was Dosed, centralizing the production and distribution of ferti-
iizers on the latter, wirh the exception of the production of = =
ammonla winich remained under the control of Petroleos Mexicanos,

but whose distribution is handled by the first corporation.

This merging process (1965 to 1967) is conceived within a con
sequential process of integrotion. It was decided that this merging
process would be entrusted to a state corporation, since at that -
time the fact of taking advantage of the existing facllities to --
the extent possible and of eliminating those which were consldered
obsolete, resulted in less capital costs. Simllarly, this merging

allowed to eliminate duplicity in administratlve costs.

Starting cn 1967, the construction of a series of plants -~ =~ -
oriented towards the integration of industry was initiated. These
plants were.

Guadalajara, Jal.

Sulphuric Acid 150,000 MTY,
Ammonium Sulphate 120,000 MTY,
Simple-superphosphate 120,000 MTY,
Mixed fertilizers. 20 MTH,

Caimaran, Chih,

Urea 75,000 MTY,

Minatitl&n, ver,

Urea. 247,500 MTY,




Cuautitl8n, Méx,

Sulphuric Acid 198,000 MTY,

Cosoleacaque, Ver, (Petrdlens Mexicanos)

Ammon i a 3310 000 MYy,

Coatzacoalcos, Ver, (Fertilizantes Fosfatados Me-

xicanos) .

Sulphuric Acid 1.089,000 MTY.

Phosphoric Acid (54%) 550,000 MTY,
Triple-Superphosphate. 450,000 MTY,

Appendix | shows which corporations produce fertilizers in -
México, the products they manufacture, the year when they started

their production as well as their capacity and technology,

These projects, of which a 90/ are currently operating, can -
be analyzed in two secondary groups: those o jented towards the -
fulfillment of need of regional nature such as Guadalajera, Camar
go and Cuautitlén; and those which, besides being oriented towards
the whole of the nationa! market, nave been de< igned and located

to carry out large scaie expori operations, suchi as Minatitlén and

Coatzacoalcos .

Appendixes |1, 11l, IV and V show one of the results of the -
integration policy, as production increased at an accumulative ra-

te of 167 and Imports were reduced to Insignificant levels, as com

pared to national consumption, with the exception of anhydrous -~

ammonia.
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YEAR PRODUCT I ON
NPK index Ammon | a Iindex
(1) (2)
1960 295,106 100 19,423 100
196% 695, 140 235 175,187 302
1970 1.235,454 big L97,801 2.563
YEAR I M P O R T 5§
NPK Index Ammor i a Inde x
(1) (2)
1960 116,422 100 68,452 100
1965 152,871 121 111,460 163
1970 25,805 22 74,245 108
YEAR APPARENT CONSUMPT | ON
NP K INDE X
(3)
1960 173,365 100
1968 347,282 200
1970 52h,030 302

(1) Tons of gross product excluding ammoria
(2) Tons of gross product

(3) Tons of nutrient including ammonia for direct application.

This production increase is accompariled by considerable - -
Increase in the productivity of human resources and capital, which
coordinated with new distribution systems, in which exaggerated -
intermediate costs have been eliminated Lo the extent possible, -

have allowed substantial reductions in prices as one can see in -

the following comparative table (Paasche Indexes )
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Comparative [able of Price Indexes .

YEAR NPK Fertilizers Price index (Base 1960 equal to 100)

Price index received by Index ratio Price indexes
Mex [can - of investments
AgriculLure (2 received by
agriculture.
1960 100.0 100.0 1.00 100.0
1961 104.7 109.2 0.95 100.6
1962 111.6 114.2 0.99 101.3
1963 9% .8 119.5 0.78 108. 4
1964 103.0 1249 0.83 104.9
1965 103.8 124.2 0.84 108.0
1966 104.0 123.8 0.83 107.5
1967 96.1 127.8 0.7 108.7
1968 93 .4 129.3 0.66 108.2
1969 95.0 129.4 (1) 0.69 117.7 (1)
1970 8s.8 139.6 (1) 0.62 119.2 (1)
(1) Preliminary,

A good art of this reduction In prices ha: been achieved due
to the substantial improvements in the product iveness In fertilij-
zers' production on one hand, and on the other, due to the Increa-
sing cooperation among & series of official institutions such as:

State Fertilization Conmittees, financing institutions specifica-
11y dedicated to agricultural credit, Agricultural Research Centers
and Institutions, and farmers unions and associations. This coopg

ration has allowed to cape with the three previously ment ioned prg

blems at market levels: effective technical assistance, flnancing
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and distributing channels designed to prevent the raise in prices

due to unjustified profits at the retail ends,

We consider that this task js still beginning, but, neverthe

less, it is producing good results and it is one of the main cog

cerns of the Federal Government.

1. CURRENT DEVELOPMENT PROBLEMS OF THE MEXICAN FERTILIZER INDUSTRY

Considering consumption trends and taking as reference point
the evaluation of the fertilizing possibilities with which it |s
economically feasible(apendix VI) we have set ourselves the follg
wing objetive: fert!lize during the oresent decade, an equivalent
to the whole of the surface cultivated under irrigation, and a -~

fourth of the seasonal soi! which, by 1980, can reach 8.4 million

hectares.

Presently, the surface potent ially susceptible to fertiliza--
tion reaches 5 million hectares, of which, around 4 million hecta
res are fertil.zed at very reduced application levels (131 Kg. of

nutrient per fertilized hectare), but which asre equivalent to 34.9

Kg. of nutrient per hectare of the total cultivated surface in - -
1970,

At present levels of fertilization, this implies a demand for
1.100,000 T™ of nutrients for 1980, If this same rate of growth
in the consumpt ion per hectare continues, the demand level men--

tlioned for 1980, would appear towards 1977. In this way, besides

the faclL that we are being seriously pressed on to increase pre--
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sent export levels, the Mexican industry would be forced to supply

around 1.400,000 MTY of nutrients,

We know that in order to reach these objectives we have to -
face two serious problems: the first, being of ‘nternal nature, -
implies carrying out completly the integration of the industry In
order to achieve an optimum utilization of the comparative advah-
tages availablie to our country in terms of natural resources. The
second préblem, being of external nature, comes from the difficult
conditions of an international market in which disloyal commercial
practices are common, as well as of a market with highly monopo - -

11zed technology by the developed countries.

The lack financial resources has prevented us from forming a
research program regarding the development of new natural resour
ces, as well as the development of }adequate technologies for our
supply of resourc‘lzes}. Nevertheless, and in spite of the great 11
mitation of resources, the corporation Guanos y Fertilizantes de
México, S. A., together with the University of Guanajuato, have
developed a process to benefit alunite ores (K, SO AL, (SOA.)3
b Al (W)3) by means of a process by which, on one hand, a fert]
lizing mixture of potassium sulphate and ammonium sulphate - - -
(15-0-17) is obtained together with aluminum sulphate on the other
hand, for Mexico this process implies the development of a source
of potassium of its own, mineral which currently is being impor--
ted. In addition, the above mentioned corporation ..as completed
@ process to produce urca with low contents of biuret, and that,

just as the process of alunite, is being tried at a pilot plant,
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It is evident that, at any level, be it internal or external,
the main iimiting factor for the development of the fertillzer ip
dustry is the lack of capital, and very particutarly, in the form
of technology, whose high cost in many cases prevents the produc-
tion of fertifizers with direct procedures, or with new processes
in which fertiiizers are obteined as co-products in the manufac--
turing of artificial fibers and/or expiosives, procedures in which
@ substantial economy could be expected in relation to capitai --

costs per unit of product,

in México, as in many other deveioping countries, construction
and erection costs for fertilizers' plants can be a 30% higher than
in other developed countries, in addition to technoiogy costds. --
All this aggravates the lack of capitai situation, which we consi-
der to be insurmountable for the current decade, since as it has
been seen, our need of nutrients for agriculture is Increasing at

8 very high rate,
iii, CONCLUSIONS,

The determination of the ineffectiveness of the poiicy of subsg
titution of imports is not new when ft is judged In terms of its -
impact on the weifare of economy as a whole. The case of the fer-
tiiizer Industry in México is one of the many examples which are
$O numerous in underdeveloped countries, Nevertheless, in spite
of all, it has been the only way which, for the last 30 years, has

been open to our countries.

In the long run, and considering the effects of this poiicy

only on the fertilizer industry, the most transcendent effect has
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been the inheritance of a series of plants, inefficient in scale,
and which have represented a capital cost much higher that what -
is consider necessary. The role of the State in the solution of
these problems has been definit . .ve, making us vetermine the need
of an economical poiicy in accordance with the objectives that -
the community has set. Planning is one of these elements of ecg

nomical policy which are being used, and we except better results

from its application,

Nevertheless, our efforts can be counteracted by the adverse

commercial policies of the developed countries in relation to --

technology, capital, and market for final products .
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The agricultural research in Mexico was the most important factor
in the development of the fertiliger industry. In fact since the
first results >f the recommended fert lizer were known ' e use and
production of fertiliger increasea very rapidiy, as important responses
were obtainsd in crop yields, i.e. corn, wheat, zotton, sugar cane
and others,

To illustrate it the data is presented as follows:
Year N % P29_5_ % _KEO_ é
1950 8,511 100 2,380 100 - -

1960 132,421 1,555 34,214 1,241 6,730 400
1970 391,014 4,594 112,805 4,715 20,211 1,326

A presentation in graphs is made of the averags responses of crops
in Mexico, for the application of N, l°205 and l(20 at three different
levels, It is shown that 70 per cent of soils in which N is applied
at more tham 35 kg. per hectare show increases in yield, whereas Yyield
inoreases were shown in only 50 per cent of the soils to which PO

25
was applied and only 4 per cent in the case of K20.

Actually about 50 per cent of the agricultural ares under irrigation
or in good moisture condition is fertiliszed at a lower rate than 35 kg,
N per hectarse.

It is expected that for 1980, in order to cover most of the areas
with fertiligers a requirement of 1,058,843 metric tons of N; 559,710
tons of l-"205 and about 25,000 tons of 1(20 will be needed.

One of the main problems in the use of fertilizers was due to the
fact that the Agricultural Extension Service hae bteen too small to cover
adequately the large agricultural areas of the Mexican country. Therefore
not all the farmers had knowliedge of the benefits and profite of the

fertiliaer use, time and ways of application, etc. Fortunately, the
recent reorganization of this service will cover in the future the
deficiencies mentionsd above,
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