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PESTICIDES USED,
Insecticides, herbicides, fungicides, fumigants, rodenticides, nema~
tocides, etc., are all grouped in Mexico under the general heading of "Pesticides”.
Insecticides have traditionally been the products most used. Boin do-
mestically produced and imported pesticides are available on the market;the following

are the most important types:

Domestic Products Imported Products
I~secticides: D.D.T, Sevin Guthion
Toxaphene Lannate Guthion
B.H.C. Azodrin Asuntol |
Parathions Malcathion Temik
Arseniates Endrin Aldrin
DDVP Temaron Thioden
Copper sulphate * Galecron Dipterex
Bidrin Parthone
Lindane Heptachior
Herbicides:  2,4-D and its esters Diuron " Treflan
2,4,5-T and its esters Paraquat Barban
Atrazine Picloram Cotoran
Stam Delapon




Domestic Products Imported Products

Fo gicides: Maneb Captan
Zineb Hexachlorphene
Copper compounds Dyrene
Pentachloronitrobenzene Diphenyi
Organomercurials
Vapam

Fumigents and

Nematocides: Carbon disuifide- Paracide
tetrachloride mixtures Nemagon
0-D 1,2 Dichlorethane

Dibromide of ethylene

Sales of pesticides were estimated in 1967 gt 700 million pesos, distribwted

o follows: Insecticides, 75.2%; Insecticides for home use 9.0%; Herbicides, 8.1%;
Fungicides, 5.2%; Others, 2.5%.

About 20 pesticides are manufactured in the country, and the number of im-
ported products is on the increase, reaching 126 in 1971, Imported pesticides are en-
umerated by groups in the following table:

Yoor Insecticides Herbicides Fung.cides Fumigants th

1962 22 .- 2 14 é
1963 23 1 2 14 é
1964 22 3 3 8 7
1965 42 14 10 10 7
1966 36 4 16 13 4
1967 59 28 18 4 10
1968 57 34 20 12 14
1969 67 37 20 1" 13
1970 44 k] 12 " 13
19 63 25 17 12 9

In tonnage, the insecticides most employed are the parathions, DDT, toxg-

phene, malathion and Sevin. The two last-named products are imported.
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Fullic health programs emplo, DDT uspersions in combating malorig vesters

{mainly Anovheles albimanus and A | pseudopunctipennis mosquitoes). The 75 weti-
able DDT meeting WHO specifications is manutactured in the countr,. A certain
amaunt of malathion has also been used for this purpose .,

Animal sanitation programs include a national tick-erradic ation campaign
that is principall, directed against the Boophitus and Amblyomme je-org ord yses -
Asunitol and Copumex to combat these pesis.

Although some nematode problem rxist, mainly with ligloidogyne sp, Di-

tylenchus sp, and Pratylenchus p, it cannot be said that the cortrol of these pests
is being given the importance it deserves. The same can be said of forest and fimber

pests, which are practically uncontrotied. The most important of these are the Zadi-




prion Vallicola and the Dendroctonus frontalia.

Increased importance has recently given to the control of the pest known
in Mexico as the "salivazo" or "mosca pinta”, names given tc the Prospia simulans
and the P, bicineta, varieties of the Aneolania postica ( postica, A. postica cam-
pechana, A. postica occidentalis, A. postica santarosae) which affect grasses and
sugarcane and are the cbject of a national erradication campaign. Control is effect-
od by means of culﬁvqﬁ.on techniques and application of granulated insecticides
Bevin and BHC). Other pests attacking sugarcane include borers, cutworms, and
weevils,

INDUSTRY STRUC TURE.

Agriculture is still the main activity in Mexico; 49.4% of the country's
population is employed in tilling o total cultivated area of approximately 15 million
hectares. A considerable percentage of agricultural production of cotton, sugar,
coffee, tomatoes, efc. is destined for export, thus providing the foreign currency
that is an important element to our development,

Production of more and better foodstuffs to improve the diet of the country's
inhabitants, to meet the growing demand resulting from population growth, and to
provide the exports just mentioned requires, among other things, a greater use of
pesticides.

“ Such use, however, depends in turn on g series of factors that include an
intensive effort to teach the nation's farmers to recognize the various pests and
blights and to use the most appropiate elements to combat them. Both public and -
private sectors are involved in this effort, which includes promoting the diffusion
of information reqgarding the most effective techniques to be followed in each case.
Other de -isive factors ure those of an economic nature, to be discussed at o Igter

point,




T he pesticides industry in Mexico may be divided into two types, as foliows:
A) Companies devoted to the manufacture of technical products.,

B) Companies which utilize these products in the formulation of mixed insecticides -
used by farmers,

Although Mexico has been producing arseniates and copper sulphate ( the
latter of particular interest in banana cultivation) for many years, the pesticides indus-
try in Mexico may actually be considered to have begun with the Type B/installations,
mixing or formulating plants that employed imported raw materials in an effort to pro-
vide substitutes for imports of finished products, In 1953, there were 22 plants of this
type, a number which had increased to 45 by 1962, and to 70, scat tered throughout
the Republic, by 1970,

The modest initial investment in such plants was augmented in 1953 by some
37.5 million pesos ( 3 million dollars) for the purpose of suostituting different types of
imports for those previously entering the country, and by 1970 it had grown to 270 mi-
llion pesos ( 21.5 million dollars) .

The latter investment represents 2,95% of the total investment at that date in
the chemical industry as o whole, of which 1,44% coitesponds to the production of -
technical substances and 1.51% to the formulation industry, not including chlorine
production, which is closely linked to that of insecticides such as DDT, BHC and chlor

inated terpenes and camphenes,

The consumption growth rate is estimated at 7% per year,

As the statistics show, herbicides, fungicides, fumigants and others, account
for a mere 25% of the total vaive of all pesticides employed in agriculture,

Several foreign companies produce g number of these products, but in the ma-
jority of the cases their manufacture in Mexico is not integrated and is confined to the

final step of the synthesis based on imported semi-finished materials.




Manufa cture of basic insecticides began, as stated above, with arseniates
and the copper sulphate used in banana cultivation, At the beginning of the 1950~
1960 decade, a BHC plant was constructed near Mexico City with a view to covering
the needs of the cotton growers, but it never entered production. In 12,7, Montrose
Mexicana, S.A., a joint private enterprise in which Mexican capital was associated
with Montrose Chemical Corporation of California, began producing DDT in Mexico
in a plant having an annual capacity of 10 million pounds of technical products.

The construction of a plant of this capacity was justified by the size of the
domestic market, the dtivactive economic conditions that accorded with international
development of the industry during that period, and by the fact that sufficient nation-
al production of benzene, alcohol, and oleum was on hand, although it later proved
necessary to augment oleum production capacity. Since domestic production of chlor-
ine was at that time insufficient - the Pennsalt and Cydsa plants were built during
more or less the same period - the installation of a chlorine plant that would also co-
ver the needs of the rayon-grade soda market that already existed in the country was
considered justifiable.

Shortly after this plant cegan operations, Pennsalt and Diemond, transfer-
ring the competition problems existing in the United States to Mexico, decided to
join forces in a second DDT manufacturing venture in our country, in which the first
company provided the m-chlorobenzene and the second handled the succeeding
phases of DDT manufacture, using imported acetaldehyde, for which reason it may -
be considered that the industry neve achieved total integration. Their plert hod a
capacity of 4 million pounds, and with its appearance total instal led capacity reach-
ed o point that was some 30% in excess of the country's needs at the time.

1761 to 1962 first Bayer and then Monsanto began placing imported

porathion on the market, and in 1963 Usion Carbide began importing Sevin, All
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these products ate 1o domestic mark et tor terhnical DDT, which by 196 had been
reduced to wly hall of whgt 1t had been during the period from 1958 10 1960,

In 1962, the same motives that had just fied the installgtion of the DD1T
plant ( existence of an adequate domestic market and of nationally produced raw mg-
terials & _h as turpentine) led Montrose Mexicana to begin manufacturing toxaphene,
Immediutely, arother foreign company began competing with a similar product
(Strobane), although it abandoned praductior. in 1948,

Interest 1n BHC also revived during this period. In 1964, both Montrose Me-
xicana and Diemond began manuiacturing this froduct, and since 1967 production has
been sfficient to meet the domestic demand.

A project calling for the comstruction of an integrated parathion plant was
presented in 1965, but opposition by the firms thet puesessed the technology ,and in-
ternal problems, delayed its execution end it did not really begin to take shape until
1968. The project firally resulted in o plani with an annual capacity of 16 million
pounds ( 7,500 MT/year) whose comtruction was begun by Montrose Mexicang and
completed by Guanos y Fertilizantes de México.

The plant was designed to provide sufficient production o cos ar the do-
mastic demand, and githcugh the lack of certein rew materials (phosphorus and p-
nitrophenol) has prevented complete integration with Mexican raw materiols, the -
necesary steps fo incremse integretion are being taken and by the end of this year
it is expected 1o reach 70% on that basis. Howaver, the plent is fully integrated
from @ process viewpoint,

A metter of corsiderable interast is an exemingtion of the menner in which
the technology for the development noted ghove wes acquired.

Comsidering that the reseerch and development period ‘or o new product is

from 7 to 10 years, with all the expense that this implies, and that it may easily be




10 years before the product can enter the market, it is anly logical that any compa-
y that has taken vut patents to protect its product will try 1o achieve maximum pro
fits trom it during the life of the patents. Where new developments in technology -
that are not patentghle are concerred it iseven more likely that the companies in-
volved will envelop their processes i1 a veil of secrecy and refuse to divulge them
Ny Wy .

This situation mabk es it difficult to ecquire technology and the problem can
only be solved in ane of two weays - either by association with foreign manufacturers
of by direct purchase of the technolog, , although the latter possibii.ty is far more
problematical in this perticuiar field.

It was only through asociation with the companies possessing the technolo-
gy o patents, which licensed their use in return for part of the capital of the Mexi-
con companies, that Mexican concerns were enabled to begin producing DDT and
toxaphene, and in the latter cate negotiations with the holders of the patent were
started only about 3 years before the patent was to lapse.

Direct purchase accounted for the arquisition of the technology involved in
the manufacture of BHIC, where adaptations were required; the technology needed -
for the production of 75% wetable DDT which was ceded by the former foreign part-
ners of the Mexicon tm}'; and the technulogy required for the manufacture of
parathions, after long and difficult negotiations with the three most important manyu-
facturers of the product,

All the contracts contain a continuous disclosure clouse in favor of both par-
ties with a 10-year duration, excapt in the case of the parations where the clause -
has o duration of 5 years. None of the contracts calls for the payient of royalties -

based on local sales of the products involved.

Cause for satisfaction was found in the fact that the processes acquired incor-




porated the |gtest improvements and all the refinements achjeved by the companies
ceding the technologies, which made it possible for the new plants to perform more
efficiently than the original installations and would consequently lead to product
prices that would be competitive on the world markets it raw materials could be -
purchased at the same prices obtaining in countries with q well-developed chemi-
cal industry. This, however, is not always the case with our raw materials, whether
imported or domestic .

All the products have provec! technically unobjectionable and have com-
plied with the strictest United States or United Nations specifications, as the case
may be. Exports of DDT have been made to 14 countries, and toxaphene has been
exported to Central America and Colombig.

In view of the fact that the pesticides market in Mexico ( and in Central
America) had traditionally been covered by producer nation exports of surplus pro-
duction at dumping prices which provided an easy way of getting rid of such sur-
pluses, the appearance in Mexico of an industry that affected that situation by its
manufacture of basic products was met with strong foreign opposition that made
every effort to hinder its development.

Thissituation, together with problems that arose among the various compa-
nies that exported these products to Mexico, affected not only the pesticides market
but also agriculture ifself. Since agriculture, as we have previously noted, is a bg-
sic element in the national economy, the government, which had already completed
@ program fo concentrate fertilizer production under the management of the state
enterprise "Guanos y Fertilizantes de México" S.A., decided that the time had -
come for it to take a hand in technical insecticide production. This decision led in

1969 to the purchase of Montrose Mexicana, S.A. and Lerma Industrial, S.A,, -

both owned by the same Mexican shareholders and a minority foreign partner, which




became paort of the above-mentioned state enterprise and gave it almost zomplete
control of the manufacture of basic technical materials in the country .
Manufacture of formulated pesticides, however, hus heen left entirely in
the hands of private companies that operate local formulation plants and are consi-
dered useful in view of the credit they extend to their clients uind their knowledge
of local markets, valuable in @ country that has such Jiverse problems of biologi-

cal control as Mexico does.




THE INDUSTRY'S FiJTURE AND THE PROBLEMS IT PRESENTS.

Mention has already been made of the difficulties involved jn persuading -
companies that possess advanced technclogy to grant concessions for its use either
before they have at least recuperated their expenditures on research and development
or before the process is due to enter the public domain, or when they have developed
a new product that offers considerable advantages over a preceding one.

lUnder present conditions we face a situation in which new products tnat re-
place those formerly used, compete with them, or complement their use, are more -
and more frequently being introduced in the market on a worldwide scale. This situa~
tion is due to the following basic causes:

a) Resistance developed by pests to a specific product, although it might be
noted that there have been few problems of this type in Mexico.

b) Real or supposed harmful effects on human beings caused by the failure of
certain plagicides used ir crop or livestock production to descompose, or by their di-
rect or residual contribution to cnvironm;ental pollution.

c) New products whose appearance is due simply to rechnological advances
or to competition among various companies for domination of a growing market.

InMexico, as in any developing country, the continual introduction of new
products by international companies that is not necessarily due to valid scientific or
technical reasons obliges the incipient national industry to compete under unfavorable
conditions thai in some cases lead to ifs virtual displacement from the market.We have
neither he means nor the large sums of money required for developing the monufactur-
ing processes and technology that would enable us to compete with a highly advanced
chemical industry in the constant development of new pesticides.

Furthermore, even though potential consumption may be enourmous, current

demand does not always permit installation of a plant under favorable competitive con-




ditions, although in Mexico's case the construction of the previously mentioned -
plonts for the production of inse “cides with a broad spectrum and of the herbici-
des most in demend proved justitiable.

Our production, at first limited to chlorinated products, w~as rec ently ex-
tended to include organo-phosphates. Since the former tend to be replaced by other
products and the latter face strong competition from organo-phosphates and carbo-
motes for specific uses, there is a growing uncertainty regarding the future of the
industry and investment in new facilities that limits the part domestic industry can
play in supplying consumer demand.

Because of the manner in which the pesiicides industry in Mexico has evolv-
od, almost every kind of pesticide produced in the world is available on the market
and over a hundred of them are in use.

Two basic, and markedly different, approaches to the problem of home mor-
ket pesticides needs may be noted:

a) On the one hand, opinion in government circles tends to favor the esto-
blishment of a basic table of products for use in pest control. This would permit the
creation of g pesticides industry with a fairly well-defined market.

b) On the other hand, private initiative favors unrestricted use of all pesti-
cides and cities insect resisterce and environmental pollution problems in support of
its position. This approach prevents any real development of @ domestic pesticides
industry, since the cost to the country of constructing expensive facilities that might
operate for only a few years would be prohibitive. Furthermore, such installations
could only be constructed for the manufacture of those products that the owners of
the propistary patents and specialized processes consider it convenien: to provide.

In shart, the dilemma that must be faced lies in choosing between creating
o national industry, with all its inherent problems such as the difficulty of acquiring

adequate technology, the small size of the market, expensive raw materials, etc.,
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or ‘mporting the pesticides that are in style gt the moment and resignitgy ourselves

to the constant drain this impiies on our foreign currenc s reseries, Ard in making
our choice we must always bear in mind the interests of the farmers, who would be

those must affected by a mistaken decision.




COMCLUSIONS.
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The pesticides industry in Mexico has reached a poirt in ity development in
which prevailing national and interngtional vircurmetgr es makc any signifi-
cant extension of the industr .nder favorable competitive conditions very
difficult, considering *re small vclume of the demand for the products not
being manufactured in the countr, at the present time, with the possible ex-
ception of some organo-phosphates

In our opinion, the most viable procedure for resol /ing tie numerous diffi-
cuities faced b, developing countries in their efforts to obtain the necesary
technology is the formation of mixed capital enterprises in association with
compenies that have the technciogy . The nature of the industry makes it ex-
tremely unlikely that developing countries will be able to develop techno-
logies of their own,

The small size of the market for each specific product and the wide variety
of products offered on thie market limits manufacturing possibilities and hinders
the development of the industry .

UNIDO could collaborate most effectively with the efforts of the developing
countries to create efficient pesticides industries by providing asistence in
acquiring technologies, orientation as to the most feasibie paths to be follow-
od and products to be manufectured, and recommendation and promotion of
the creation of appropiate regional plants ( for exomple, plants serving mul-
tinational ngiyoncl markets such as LAFTA) or of similar steps that might be
taken o overcome the obstecles represented by the small size of the various
domestic markets.

Adolfo Sisto Velasco

Development Manager, Guanos y Fertilizantes de México, S, A,
1973.
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ANNEX |

LEGISLATION, STANDARDS, AND RULINGS

REGARDING ENVIRONMENTAL POLLUTION .

In Mexico, the basic regulations concerning pesticides and their use are mainly
those issued by the Ministry of Health and Welfare and the Ministry of Agriculture
and Livestock Production.

The Ministry of Health and Welfare Sani*= “ode and its corresponding Regula-
tions and Instructions control insecticides produc ed for domestic use, while the Law
for the Prevention and Control of Environmental Pollution gives this depai'ment's
Underministry for improvement of the Environment control over all other pesticides.

The Bureaus of Vegetal and Animal Sanitarion of the Ministry of Agriculture and
Livestock Producticn are respectively responsible for all reguiations and instructions
conceming agricultural pesticides and insecticides used in |ivestock production.

Other regulations issued by the Minisiries of Industry and Commerce, Labor and
Social Amistance, Water Resources, and Communications and Transport olso affect
some or all pesticides in one way or another

General control over all such standards is exercised in Mexico by the Bureau of
Standards of the Ministry of Industry and Commerce. In collaboration with represento-
tives of the public and private sectors ( menufecturers, formulation specialists, and
importers) and of universities and other research centers, it sets sampling, quality,end
testing standerds for pesticides. These standerds become official upon their publice-
tion in the Officiei Journal of the Federation, ond ore considered obligatory for tech~-
nical products. but no official stenderds have beun set for the formulations used by
the farmer.

Because of the rapid end relatively recent developments in the field of pesticides,
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the antiquated laws, regulations, and rulings concerning them, the lack of any coor-
dingting or ruling body, and the insufficient number and nature of control and test-
ing laboratories, the legal requisites covering manufacture, formulation, importation,
packaging, labelling, storage, transportation, marketing, handling, and appli-ation
of pesticides are complicated and frequently confused, and therefore difficult to ful -
fill and to control. Annex Il provides a resumé of the requisites to be fulfilled by
those engaging in the various activities having todov.ith pesticides.

Action is now being taken to allay the concern. provoked by the situation just
described and to simplify and unify the many rulings and the paperwork they involve
through the preparation of a new set of official Pesticides Regulations that will deal
with every aspect of the manufacture and handling of these substances with a view to
disminishing the risks arising from their toxicity .

The new Pesticides Regulations are being drawn up by a working committee named
by the Technical Council of the Underministry for Improvement of the Environment.
The committee is composed of representati ves of government agencies whose work is
related to different aspects of the pesticides ‘rdustry and representatives of private
ond government-participation industry. Its members ore expected to act independently,
rather than as spokesmen for the agencies or industries they represent.

The new regulations will probably include the creation of a National Committee
for Pesticides Control, coordinated by the Underministry for Improvement of the Envi-
ronment and including representatives of all the government bodies that intervene in
any way in pesticides legislstion or might reasonably be expected to do so in the future.

The Committee will grant licenses for the manufacture, formulation, importation and

sale of pesticides. Each specific pesticide will |ater require a special permit to be
issued by the agency most responsible for its control - that is, by the Bureau of Vege-

tal Sanitation if an agricultural pesticide is concerned, by the Bureau of Animal Sani-

CREEE———




tation if the pesticide is for use in livestock production, and so on

The Pesticides Regulations will also include general rulings covering the manu-
facture, formulation, importation, packaging, labelling, storage, transport, market-
ing, handling, application, and residues of pesticides. The specific requisites esta-
blished by the Regulations will conform to the official standards currently in effect,
and the standards that are considered to be in the general public interest because of
their effect on pollution will be made obligatory .

In dealing with pesticides residues, the Natjongl Committee for Pesticides Con-
trol will draw up a rational list of tolerances to be based on data concerning the

toxicity of each product and the diet of the Mexican population. To facilitate the

observance bot: of these national tolerances and of international tolerances in cases

of exportation, plans are being made for g central pesticides residves laborator,

that will keep officiai sanpling and analysis st dords up to dute, ser-e as g train-

ing center for laboratory technicians for other centers, provide arbitration in cases
waere this is required, and supply the legal basis for action by the Underministry

for Improvement of the Ervironment when measures must be taken against high resi-

dues from pesticides.
The National Committee for Pesticides Control will also implement progrars
for providing information on techniques for reducing the risks arising from pesticide

use, since efforts of this type are considered to ks thase thet will provide botl the

most positive results and the best justification for the new Pesticides Regulations.
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