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Corrigendum

Page 1. item 3, line 2

should real "increased rice yields'

h 5, line
Delete "merkets" and replace with "markets"
* Page 4, Category 4, line 6

Delete “form and replace with "from"
Page 6, item B, linc ¢

Delete "locaily imported" and replace with "local cr imported"
Page 11, line 2

Delete "Heprasenaitive and replace with "lepresentative”
Pag ine

Lelete “supplied” and replace with “a  plisd"

Page 16, item J, paragraph 3, line |
Delete "giten" and replace with "given®™
Page 17, persg aph 4, line 3
Delete "or" and replace with “of"
Delate "no" and replace with "not"
Page 20, line 2
Deleto re-cyclcing” and replace with "re-cycling®
Page 22, ling 3

Delate “channrls* and roplaco with "channels"
Pogo 23, item g, linc 2

Dulete socond "including"”
Page 26, paragraph 5, line 2

Delete "by" and repiac: with "hut"
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INTRIDUCT ION

Mankind has always had to protect his food, forests and livestock from the
canipresent threat of pests and disease which may reduce yields to the point
where the production costs exceed the tytal value of the crop. It kas thus
been recognized that any signifieant in rease in economic development depends
upon an improvement in the yields of basic food crops and livestock, hence upon the
control of the injurious diseases and insects that attack them.

Crop damage due to the depredations of insects, pests and diseases cannot
be assesaed reliably. Most of the available surveys and estimates put food
losses due to insects and plant diseases at one-third of the total production,
However, storages losses caused by insects and rodents and crop losces from weed
competition are not included in this figure. Altogether, the total damage caused
by pests may be as high as 30-50% of the total crop production. Economic
considerations apart, this is an alarming figure in the light of the two-fold
inorease in the world's population forecast for the nexi forty years.

Some specific examples of crop losses due to pests indicate the extent of
the economic damage: :

1. Losses in potatoe yields due to late blight average 23% in Chile;

2. Rust disease frequently causes losses of up to 80% of the entire

ooffee profuction in Ceylon, 70% in South India and 304 in Enst
Africa;

3o In the Philippines a plantation of 250,000 coconut trees was ravaged
by an epidemic which left only 80 fruit producing trees;

4. In Seo Paulo, Brasil, 75k of the citrus trees, i.e., 4.5 million were
killed by a virus in 1949;

5. Plant diseases killed 50% of the bean crop and 40-504 of the tan-

taloupe crop in Latin America, while corn rust caused 60% production
loss in the same area.

6. Wheat stem rust destroyed 75% »f the durum wheat crop in 1954 in
the United States;

Te 'I‘he‘cn.ttle industry in Venezuela has declined 50% since World War 11,

from 2 million head to 10 million because of rabies transmitted by
the vampire bat;

8. In the subtropical and tropical areas of Mexico, if weeds are allowed

to vompete with maige for only four weeks, the yield is reduced by
over 50%;

9. 1In controlled demonstrations in Brasil, Pakistan and the Philippines,

use of a selective weed killer (propanil) increased yields by 45-51%
as compared with conventional weed control

Over the past decade, research has centred upon the reduction of pest
damage by various means. Of these, the chemiral approach using pesticides
which are both economic and efficient has proved to be most successful in
terns ~f immediate protection against a wide variety of peste. The return
by way of increased crops, resulting from the use of pesticides, varias
considerably but averages about five timee the pesticide outlay.
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The vse of pssticides must increase at a rate commensurate with the increase
of other inputs, such as fertilizers, irrigation, tools, etc. in order to ensure
high returns on overall investments. The effects of rew dams, irrigation canals
or fertilizers are nullified if the resultant higher yeilds are not protected
against natural enemiesz. ''his is a particularly important aspect of modern crop

production in developing csuntries where wWriculture has to bear the cost of
industrialization,

The interdeperdence of agriculture and industry is, as a ruie, strongest
in the economies of developing naticns. Agriculture supplies the labour force
with food and industry with raw materials. Unless the country is exceptionally
rich in mineral resources, agricultural exports must provide the bulk of the
foreign exchange earnings needed to import capital goods required in the proceiss
of industrialization.

Agriculture provides industry with labour and financial backing. The agri-
cultural population corstitutes a market for industrial products, primarily for
agricultural equipment and material, such as pesticides and tertilizers, It is
of vital importance that each developing country maximise the officiency of the
foreign exchange earning sector of its agricultural production by utilizing
advanced techniques, including the use of pesticides. However, if these materials
have to be imported by tapping foreign exchange whioh would otherwise have been
used to purchase capital goods for industrialization purposes, they aie inevitably
curtailed.

Industrialization is one of the main Jbjectives of every developing country.
However, in a number of countries experience has shown that neglecting agriculture
can seriously jeopardize industrialization and eccnomic growth as a whole. It
has also been amply demonstrated that agro-based industries play an important role
in the industrialization of developed countries and also have a beneficial feed-
back effect on agricultural production itself. Agro-based industries are
estimated to account fcr about half of the total value added and nearly two-thirds
of the industrial labour force in weveloping countries. C(onsequently, it is
recommended that local pesticide industries be astublished in those developing
countries where agricultural productivity must improve tc achieve a satisfactory

level of food production, or where foreigm exchange earnings are needed for
industrialization.

Conditions permitting, integrated pesticide production including the manufacture
of the most important intermediates, technical active materials and formulated end-
producte of large volume pesticide commodities (e.g. DD, methyl parathion, 2,4-D
eto.) would seem the best propostion. Unfortunately, conditions and size of
merkets, availability o raw materials and know-how, high capital-investment
requirements, etc. are unfavourable factors in most developing countries.

Problems and possiblities differ somewhat where speciality pesticides are
concerned as they are manufactured and marketed as proprietary products under the

protection of an effective patent, and high profit margins are incorporated in
their selling prices.

The local manufaoture of speciality pesticides may te hampered, if the origin-
ating company holds a vdlid patent on the compostion, manufacturing or use of the
product as the co-operation of the company holding the patent has to be obtained.
This co-operation may take the form of a licensing agreement covering the tiansfer
of technology and know-how, a joint venture or a direct and exclusive foreign invest-
ment. However, if the proprietary company refuses to co-operate, little can be done.
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Jn the other hand, if no valid patent 15 involved, price structures could
favour local production at a lesg than optimum scale despite the lack of raw
materials. Manufacturing could consist of a single synthesis based on imported
intermediates and their subsequent formulation.

Although some countries may nat be able to consider the manufacture of
technical acti re materials, they can ¢ i]}l procead with ocal formulation.
Pesticide formulation 1s an essential wanufacturing operation in which the
basic pesticide (toxicant) is converted to a more suitable form for use in
pest control. The operaticn comprises mixing ingredients from the classes
of solid and liquid diluenta, emulsifying agents, wetting agents, dispersants,
deactivators, etc., The net .cesul’ is a formulated product, which can be
Beasured and applied accurately, with a high degree of effectiveness against
the peste it has been designed ‘o control.

The greater part of pesticide formulation uently consists of diluents,
i1 extreme oases amounting to as muok as 98¢ srf;;; of the finished product.
Most countries have local sources of part or all of the inert diluents, even
though they may not manufacture basic pesticides or surfactants. Potential
foreign exchange savings through the use of local carriers and diluents is
evident. Additional savings can be achieved by using local labour, and by
strategically locating plants to reduce transportation costs.

Investment in form:lation plants is not excessive, and a single euitably
designed plant can formulate a wide variety of basic pesticides. Consequently,
there is little danger of the fomulation plant becoming obsolete as compared
with the cost inherent in the construction of a plant for a mingle basic
pesticida.
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UNIDO's Role in the Development of the Pesticide Industries

in Developing Countries

The Unite. Nations Industrial Det lopment Organizat . on (UNIDO) was
established by the General Acocuwbly o the United Yations to promote and
accelerate the irdustrialization of developing countries and to co-crdinate
the activities undertaken by the United Nations family in this field.

Enumersted below are some of the factors that developing countries
may want to take into account when planning the development of local
pesticide inductries and an outline ig given of how UNIDO can assist
developing countries in achieving their goals,

Since there are widespread differences among the developing countries
with respect to their general level of industrialization, it is convenient
to deal with countries in four categories, as follows:

Category 1: Countries with no manufacture and incipient yet inadequate
usage of pesticides;

Category 2: Countries with substantial pesticide demand and some existing
distribution system but no local production (except perhaps
for packaging units);

Category 3: Countries with sizeab’es pesticide markets and local form-
ulation plants, but no production of basic pesticides;

Category 4: Countries with a high level of self-sufficiency and tending
towarde integration in the production of the most important
products. Such countries may also have an active export
trade and research facilities for developing new pesticides

and adapting new technologies form the industrialiged
countries.

Q&tggogx 1

The first category, consisting o developing countr es with no pesticide
manufacturing industry and o sely Wwdu.ui current pesticide consumptiion, number
some two or three dozen smaller countries, mostly engaged in traditional
a&gricultural acitivities with a sizeabls subsistence or non-market sector.

The agricultural and industrial infra-structure is very weak or non-existent.
The sale of peaticides within the country is in the hands of amall shop-

keopers who know little about toxicity, shelf-life or the proper application
thereof,

Although the exact circumctances vary from country to country, it is
believed that only in a few of these countries will the demand for pesticide
increase sufficiently during the next decade to Justify any menufacturing
activities beyond zimple repackaging and pPoseibly some basic formulation
of common pesticides with low toxicity levels, However, there are a
nusber of steprc that countries in this category can take with UNIDO asgist-
ance in order to improve the supply of pesticides, and thus the efficiency
of agricultural crop production and the economy as a whole.

(1) Collect information of the country’s potential pesticide require-
ments, carry out a cost and benefit analysis and prepare a fore-

cast report fo- the next decade. FAD can be consulted and approached
for assistance =t this slage of develonment.




(4)

(5)

(6)

(1)

(8)

Adapt or establish quality standams for 11 imposrted pesticides
(in co-oprration wit, FAU).

Establish, if possible, a quality control laborctory to examine
imported pesticides wid chuli pecticide residues i export crops
and .ood shipments. If the ack of facilities wnd trained personnel
makes this impracticable, inguoters shall be Legwlred L0 preduce
certificates which can be checked together with the pesticide
residues in exported food products by an institute in a third
ccuntry. An alternative solution would be to establish a regional
control laboratory.

Frovide training opportunities in developed countries for quality
control technicians, while the local tr:ining of persons involied
in the field appiication of pesticides can be arranged with the
assigtance of FAO or UNIDV.

Organize a bulk-purchase scheme for important pesticides thus
obtaining better financial terms, and at the same time set up
packaging centres and an efficient distribution system by expand-
ing existing channels or by creating new outlets.

Examine the price structure and suggest suitable legislation to
control exorbitant profit margins =nd other unfair trade practices
to promote the use of pesticides. This can be done by a govern-
ment authority in co-operation with UNIDO.

Consideration should be given to the organized cropping and pro-
duction of naturally occuring botanical pesticides such as iotenon
(derris), subadiila, rysnia, quassia, pyrethrins, nicotine,

Draft a legal provision pertaining to import quality control,
price control and credit policies encouraging the use of
pesticides, trade regulations for toxic pesticides, including
proper warning, packaging and distritution of peaticides and
the training of key personnel involved in the control, distri-
bution and commerce of pesti~ides. Such proviricns should
also anticipate local manufacture and provide ti» its nroper
development and management.




The second category consjsts of another two op three dozen countries, '
usually with g larger populat;jon and GiP than category 1, which are approaching
the firgt stag of pesticide productic ;, 4 very gimple ,arket}ng and. .
distribution system mostly BXi_isy but fey techniciang 4o avallable in tge
sectorg COinected with the production, regulation and application of pegt;-
cides, There may be local filling or packaging facilities, iroviding limited
empl oyment but there are no formulation plants Capable of producing the
important products, hence thess countries lack substantia) ecnonomic benefits,

(1) Substantia) foreign exchange Savings otherwise spant on diluents
and transportation. (Diluents frequently represent 75-99% of the
formulateq products, thys their share in purchase »-4 transportation

costs can run quite high. )

(2) Reduction of 140 distribution ang transportation ( gtg through
Birategic location of plaats,

(3) Increage ip national laboyp input and purchasing power of the

4) Increase in farmers' gop etitive position,
P

(5) Reduction of risk of degradation n formulated products by
Speedier dolivery.

(6) Generation of associated industries, such as the mining and Processing
of minera] fillers,

(7) Reductiop of dependence on foreign Bupplierg,

(8) Restricticy op the number of marketed products to avoid uge of
miltiple trade nameg and resultant confusion,

Countrjeg in thig category woulg have annual pPesticide requirementg
to the value of USSs)1 million op more,

UNID) can offer assistance |5 couniries in thjg Category 1n the
rollowing areas:

(1) Market SUrveys to egtabligp the demand fop pesticices and to
assess futyure market growth.

(2) Adopting op establishing quality standards fop all pesticides (in
Co~operation wjtp FA)),

(3) Establishment of , Qality contpe] laboratory 1, &nalyse all impopteq

(4) Training in industrialized countries for technica) pPersonnel
required to staff quality contpo] laboratories or work in other
Pesticide figiqg (formulation, marketing, ete,)

(5) Lorrection of Pricing structupe through Euitab)e legislatj
combat unfajp trode Practices ang to entap

favouring increaseq uge of pPesticidesg,

an to
lish cradit Policies




-7~

Feagibility studies for the establisament of 1o

cal formulation
plants, including the availability of local raw materials (diluents,
carriers, etc.)

Planning and erection of pesticide farmulation
preprration of tenders and e aluation of bids for the selection of
construction firms. 3ince the cost of a formulation plant varies
from US$30,000 to U33%300,000 depending on capacity and degree

of versatility, consideration may be given to means of attracting
foreign firms or organizations for joint ventures (See Annex A).

plants 1ncluding
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Lat egory é

Mogt of the countries have A re

latively well developed infrastructure with

industries concentrated in the urtan areas. 1he distribution and marketing

systems operate fairly efficiently an

dealing with the standardization and qua. 1ty rontrol
the prevention of accidents caused by toxic pesticides and the legal
regulation of the sale of pesticides. All the countries in this category have

country,

pesticide formulation industries, the m
in research and development of new
full advantage of the locally

d some couniries may even have instituions

of pes.icides sold in the

aJority of which lack equipment and expertime ,
pesticide formulations which are nceded to take
available raw materials.

The countries' annual pesticide requirements range from US$2 million upwards,
depending on the area under cultivation and the population.,

3cme countries in this category may wish
industry to include the manufasture of

below;

A, (onditions and available informations

Demand for Product A (a selective herbicide for paddy) has been growing

a)

b)

c)

10 extend their pesticide formulation
certain special materials, as illusirated

In a given country in this category located in a rice-gr »ing region,

Product A is a patented speciality chemical selling for a relatively high
price of 15$4/1b, which has a braking effest on marked expansions and
sSeverely curtails benefits to many of the small farmers in the region.

The company with the patent rights and production know-how would not
consider building a local manufacturing plant because it wanta to naintain

full control and financial exploitation of
period.

B. Procedure

At the request of the Government, iji

establishing a production rlant for Product A based
expertise available in the following mannar:

8) Possible market trends in the d

b)
c)
d)
e)

f)

e

the product for a maximum

+ID0 would examine the poasibility of

¢n the information and

ewind for Produst A .- view of new soicatific

and technical developments (new competitive products, potential resistance
developed by important weeds, aspects of environmental contamination

and degradation of pesticide residues, etc.
Validity and duration of patent protection.

)

Availability of intersediate chemicals, locally imported.
Availability of production technology know-how.

Requiremsnts and availatility of local technical personnel and skilled

labour,

Assessaent of required capital 1nvestment and working capital for a

specific production capacity.

Cost and price calculations with reference
depreciation and return investment,

to the desired rate of




h)

i)

-

leed for protective tariffs.

Source of financing.

Should the outcome of the above study indicate the feasibility of the
project, UNIDO could further assist, 1~ required, by:

i)
k)
1)
m)
n)
o)
p)
q)

Obtaining the co-operation of the original foreign manufacturer.
Preparing tenders.

FEvaluating bids.

(ontracting construction firms.

Scheduling implementations.

Supervising the execution of the project.

Training technical staff for the new plant.

Ztarting operation..

Generally, countries in this category could avail themselives of the UNIDO
assistance in the following fields:

(1)

(2)

(3)

(4)

(5)
(6)

n
(8)

Market surveys to increase or re-define local manufacture, which
may indicate that local markets (i.e., regional markets) have
grown sufficiently to justify a more diversified production sector.
Strong pressure may also build up %0 increase domestic production
and save foreign ourrency, even if the local production cost
picture is not entirely favourable.

Efficiency studies may pinpoint technical or organizational weak-
nesses 1n existing formulation plants, the elimination of which
would subsequently increase the outputi of the production line.

Studies to establish feasibility of production units manufacturing
basic active ingrediente and technical pesticides. A multi-purpose
plant producing different ingredients in a series of production runs
is sometimes feasible in cas s where demand would not justify a
separate plant for each product.

Planning and erection of plants to manufacture one or more speciality
pesticides of proven feasibility. PFPirms and organigations in
industrialized countries may provide know—how and effect transfer

of technology if appropriate and conducive steps are taken (e.8.
suitable petent legiclation giving adequate protection to foreign
firms operating in the country).

Assessment of the indusiry's export potential.

Training of technical personnel to staff new production planis and
quality control and peaticide residue laboratories.

Organisation of country-wide pesticide residue control for food export.

matablish research and development laboratories 4o combat the problem
of new pesticide formulations fit for local conditions and to exploit
local resources to s maximum Jdegree.
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Category 4

Countries in this category are able to produce basic materials and
formulated products to world market standards and to effectively distribute
their products. They have well developed nstional plant protection systems,
ertension services and regional testi .g laboratories. Depending on the

size and population of the courtry, the national pesticide markel 18
generally larger than 1S§10 million.

Countries in this category m~y undertake the complete synthesis and
production of modern pesticides as they hnve the backing of a well developed
chemical industry. A certain amount of applied reser~ch is carried out
to facilitate the adaptation of other technologies, but this is often just
supplementary to the work done in industrialized countrias. A large portion
of the domestic market requirements are satisfied by local manufacture, although
spécial pesticides representing 10-50% of total pesticide consumption may
still be imported. Furthermore, domestic products based on adopted tech~—
nologies may find = lucrative export market in the neighbouring countries.

During the 1970's these countries may consider the following development
objectives in the pesticide sectors

(1) Incressing the size and scope of research effort with a view to3
a) isproving technologies in order to ispri7e their position

b) developing modified or even original pesticides suited to
the needs and raw material resources of the country.

(2) Develop or expand business, necessitating meeting world quality
standards and a thorough survey of the potential export markets.

(3) Regroup or raticaalise samufsoturing units to achieve maximum
efficiency and to reduce production costs.

(4) Develop a multi-purpose production or pilot plant for the pro-
duction of experimantal or gmall-volume products.

(S) Establish technical co-operation with foreign and international
organisations in order to assure access to modern technical and
scientific information and to expand product lines as justified
by domestic requirements and export possibilities.

(6) Set up & pesticide residue monitoring system to safeguard envi-
ronmental standards.
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2OV TO REQUEST UNIDC  alSISTAWCE

Procedur.; for the submission of recuests for :saistance vary from
programme to programme. The UNDP liesident Represenuative will advise
governments on these procedurcs. Tae following criteria, however, are
common to all recuesis:

1. Assistance is granted only at the reguest of governments in 2
formal oommuniocation emuncting from the central authorities.

2. Oovernments establish tieir own requirements and priorities

3. lLecuests of governments are submitted through the Resident
Representative of ihe United Nations Development Programme,
and tranmmitsed simultaneously to JHIDO «nd UNDP for process-
ing and approval.

; 4. A recuest may be formulated through the combined efforts of
the national authorities and technical aussistance experts,
including UNIDO staff members, an industrial field adviser,
and the UNDP Resident Representative.

5. Official recuests normally contain a description of the project,
its purpose and duration, the number of experts and the ecuip-
ment required and the nature or amount of local costs and counter-
part contribution to Le provided by the recipient government.

6., The Resident Hepresentative conducts preliminary negotiations
with the requesting governments on the nature of the recuest
and the source and availability of funds. Heguest for urgent
short-term assistance may be made under tne programme of Special
Industrial Gervices, while medium-term advisory miesions and pre-
investment and pilot projects comprising experts, fellowships,
and ecuipment can be financed through the normal procedures of
N the UNDP. Voluatary contributions made directly to UNIDO are
also utiliged in the establishment of physical and servicing
urits, among others.

" 7. UNIDO reviews and comments on the technical aspects of the

request, If further information or revision is needed, arrange-
ments may be mude to assist the government in revising the
recuest.

8. Lecruitme~.. of experts is undertaken by UNIDC in co-operation
with the United Nations Technical Assistance Recruiting Service
(TAR3). Govermments approve the proposed candidates prior to
their appointment. '

_Model job descriptions for technical assistance requests are
attached (Annexes B,C, D,E).
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Annex A

FOLULATION OF PRSIICIDLS - A BRIDF SURVEY

Foruulating operations are far more common then the manufacture
of the basic pesticides themselves. This is not surprising since
formulation plants can be installed much .ore cheaply than basic toxicant
plants. They are applicable to a wide variety of pesticides, hence
there is little danger of thieir becowing obsolete. iiany of the raw
materials are availabie throughout the world, favouring local manufacture
with low transportation costs and a lesser drain of foreign exchange
reserves.

There are several ways in which UnIDO can Lelp developing countries
to establish or improve specialized tormulation operations:

1. Where no fornulating facilities have been projected, UVIDO can
assist in the basic analysis of benefits whicli could accrue
to the specific country upon their installation.

2. Whare countries have cecided to install formulating facilities,
UNIIO can advise on types of formulations, utilizaticn of locally
availeble ingrecients, equipuent requiresents and plant layouts.

3. Even where formulatior. plants are already operating, UNIDO can
organize specialized sewinars on formulation technology and
supply the services of formulation experts on a national or
regional basis.

OBJECTIVES OF FOMLULALION

Small quantities of toxicant cannot be uniformly applied over
relatively largec areas unless they have been diluted with a large
quantity of solid or liquid material, euch as talc, clay granules,
petroleun oils or water. Application of eeveral pesticides in a single
formulation is quite common: it ensures uniform spread and naximua ingect
control. Oometines the diluent is supplied in the formulation itself
(e.g. dust formulations), while in other cases, the pesticide is compounded
wiin emaller emounts of inert ingredients and dispersing agents to yield
a formulation which can be diluted further with water immediately prior
to application. The agriculturalist can handle highly toxic peaticides
much wore safely after formulation but he should ncver ignore the inherent

danger.

Certain pesticides are prone to rapid de-activation through
vaporization or leaching. Various formulations have been designed to
glve "slow release" of the toxicant, thus prolonging its effective life.
These formulationg are either simple grenules or more elaborate particles,
the :ost recent achievement being the cncopsulation of pesticides in
extremely small Leads with plastic coatings.

o



TYPES OF FO.ULAITONG

SOLID FORMULATIONS

l. Iusts

Po-aye-Sw

Py

Duste couprise a finely divided solid pesticide or
abgsorbed in a finely divided inert 3o
mixed with a solid inert diluent.
in the Tinished product isg usually
higher concentrations are algo 1ged
blower, or less comuonly, by hard.

a2 liquid pesticide
lid, both of which are intimately

The concentration of active ingredients
one or two percent although lower or

- The dusts are supplied by a mechanical

2. lettable powders

A wettable powder includes the toxicant, an inert inorganic diluent,
as well as wetting and dispersing agents. Active pesticide levels
normally range from 255 to 80 of the formulation. The foraulation is
ground to a very fir: powder which is mixed with water st before use to
produce o suspension of extremely small solid particles suitable for
spraying. The ability of the wettabio powder to remain suspended for a
reasonable time between its dilution and application is dependent upon the
fineness of the particles as well as the presence of dispereing agents.

3. Qranules

In the case of the granules, the inert diluent is composed of particles
of abmsorbent solic. The pesticide or, more commonly, a solution thereof,
is impregnated into the absorbent granular particle. Pesticide concentrations
nay range frou 5% to 204, e fow granules havi concentrations beyond this
renge. Particles between 4 ..esh (4460 mic*Jn:§ and 80 wesh (177 microns)
ere cousidered gmanular perticles for formulation purposes. The most

common particles .re clay granules, although ground mutshells or corn-cobs
arz sometimes used.

LIQULD FORMULATION
1. Selytions

The sinplest liquid formulations are pesticide solutions in hydrocarbon
oil or water. They may be applied directly or diluted further prior to
application. Thewe formulations do not usually contain surface active
agents, since the pesiicides voed are adequately soluble. The use of
oil solutions for direct application to plants is of limited value because
many oils are phytotoxic. Kany hirbicides are water soluble as akali
ietal or alkyl amine salts. The solution way contain up to 41b/gallon
herbicide and is simply diluted with water prior to application.

<. Emlgifiable concentratesn
M‘ua——“

This formulation is ofton the most economical of the liquid pesticide
formulations. The emulsifiable concentrates are designed to permit final
dilution of the formulation with water. Most pesticides are water inscluble,
but soluble in such organic solventr as kerosene and similar aliphatic
solvents. Many more are soluble in aromatic scivents ouch as xylene and
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heavy aromatic naphta. These lnexpensive organie soivonts cre used
where applicable and cil g0 luble emulsifying agents arc added to the
hydrocarbon pectici.o soiution to form an eauleion,

3. Jispersible cmo_ncen_:c_ra‘teg_;

roruulations vith water aigeible organic sclvents are rare anc only
used for inadequatcly soliuble pesticiden, Suspenuing agents are added to
ensure that upon dilution wit) weter the pesticide remains suspended until
application.

4. llscollaneous liquid fernulations

Liquid formulations known ag iflowable concentrates" can be made in
which an insclubi. pesticide upon adonixture with water is ground with
dispersing agents to preduce a finc dispersion.

FORMULATIONS Of VALUZ 0 DVELOPING COUFARILS

Any of the formulations described above can eagily be made in a
developing country. However, each country inust decide whether it really
needs to produce pesticide formulations and which types.

Careful anaiyeic should be uade of the cconomic benefita of producing
formulations localiy  The analysis must review tie types and quantitiece
of the pesticides currcntly used and tle country's future requirements.

If o country's pesticide requiremente do not Justify looalkfomulation,
the country concerned could consider building a joint plant with their
neighbours.

A survey should =180 be uadoe of the for.ulations used in both the
agricultural and public health sector. Asp agricultural practices change

very slowly, good reasons woulid have to be founa for advocating a change
from dusts to liquidy,

A review ghould alsc be sade of loecally available rav materiale
which provide the greatect incuctive for the plant. 4¢ einulsifying agents
and disperscnts arc go specific in their effectiveness, careful tests
should be uade before o local material is substituted for =pn imported
product. It should also be romenbered that +he availability of domestic
labour alone doeg not Justify loco; formulation.

FRUPARATION OF PES.ICID: FORHULALTONS

HEAHODS AND MATERIALS

1. LIQUID FORMULATICNS

8. Jolutions

Pesticide solutiong are very simple to produce. The solvents used
are water and more frequently kerosene or other petroleum fractions. The
ingredients are normally compounded by weight ratios go platforu scales,
or & weigh tank at the most, are required. The peaticides and solvent
are tronsferred fro. the weigh tank to 5 mixing vessel, where, in aome
cases, the mixtures are heated,
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I sone crges r.,'L'l:'; P HAPL orepwatlon Ling e rert of the operation
JOT preparing an o wisifiable ctonceritrate, in cothers the molution nay be
Lapregnated 1in o soiid Torrier op 8uppurt (sce sections 2 and 3).
b. l:nuls‘i'gg:g&:l.ci_c.o‘qce:;tx::;tc;.s_

When preparing couigifiap o cencenirotes, the pesticide solution
ie prepared oo above ond snuluifiers are auded for sinultaneous dissolution.
Kerosene and more “requently aropmatic hy\lro-carbcns, such as xylene and
heavy aromatic nuphtha, are uged - solvents, the choice of emulsifiers
and their concentr:tions being critical. Like simple solutions,
emulsifiable concentratec can be o :ployed directly or diluted prior to
application.

At the ciaplest prouuction level, the relatively safe, non-volatile
ingredients can be pourec by hand frouw shipping contciners. However,
when large anounts are invelved, storage tenks, bing and nechanionl
conveyors arc necescary. - o

Herbicides should never be formulated in the saue equipnient asp
insecticides or othep pesticiues, ao traces thereof could conteminate
insecticides to such a degree that crops would be seriously daaged.
llowever, insecticices of ~1] Kinde can be mixed in the same equipmnent
as long ap it is aaequately cleaned betwcen mixes.

2. DUSTS AND WDUYABLE POWLLRS

Q. usts

The dusts arc the siuplest solid formulations, comprising one or
two percent (occauionally less, and souctimes up to %) of toxicant in
intimate admixture with an inort ingredient, such as talc, diatomaceous
earth, puaice, attepulgite, xaolin, silica, etc.

The inert usoterizl auc the friublc solid insecticide are ground
further to & -dust base" which is subsequently diluted with additional
duet in the ribbon-blencer to yield the finel fomaulation. Particle
sizes smaller than 325 ineeh (44 microng) are not required in dusts.

Jhere o liquid pesticide is foruulated as o dus¥, highly sorbent clay

or a similar ingredient may be used to ubsorb the liquid to produce a
concentrate containing 10w pesticide which cen be cubsequently mixed with
& much larger quantity of 5 lesg ccetly, non-sorbent inert dust.

The preperation of dugts is much more hasardous then the formulation
of liquid pesticides. Proper ventilation anl the usec of exhoust hoods
is essential. Certain ''inert: ingredients, notably clays, contain

urea and hexsmmethylene-tetramine. This proulem is present in all solid
formulations, tut is partioularly acute in dusts with high inert pesticide
ratio. Hea. mensmitive pesticides cannot be ground with the inert diluent
because heat buildg up during grinding they are bettor suited to spray
blending techniques.




b. Hettable powders

lettable powders differ from dusts in the following manner: (1) they
normally contzin a much higher percentage of active ingredient (50-80%);
(2 they also contain weiting agents and dispersants; (3) they are normally
ground very much more finely than dusts, with particle sizes as low as
¢ microns.

Aetiable powder formulations are almost indispensable for pesticides
which are insoluble 1n eommon 1rexpensive solventis,

In the 1nitial stages, wettable powders and 'dust bases” are made in the
Same manner, the difference belng that the wetting agents are incorporated
during the initial grind or in the solution used to lmpregnate the pre-ground
dust. The dust containing pesticide, inerts, wetting agent and dispersing
agent is then ground L0 *the desired particle eize.

3. GRANULAR PORMULATI 'S

The vase for granular formulaticns is the preformed granule which has
sufficient porosity to absorb an adequate amount of the pesticide and yet
retain its free~flowing characteristics. The particle must also be hard
enough to withs*and attrition as fines would give rise to inaccurate application

rates and in effect represent s loss of pesticide by over-dosage in certain
locations.

Although supports of organic origin are used, attapulgite clay, mont-
morillonite and other sorptive minerals offer the best properties. The clay
is first dried under carefully controled conditions, then calcined to reduce
it to the desired water content without loss of porosity, then ground and
sized. Preparation of the clay granules is a major manufacturing operation,
hence the mere presence of clay in s developing country does not guarantee
3 Bource of raw material for fomulaticn of granules,

When using clays partirular attontion must be giben to the deactivation
of catalytically active siteg which could otherwise cause many pesticides
to decompose. The most ~ommon deactivatora are poly-glyclos, urea or haxamethylene
tetramine which are sprayed onto the granules in a rotary mixer.

The pesticides are applied onto the granules in the same manner, solids
with a low melting point, being melted with Just enough solveni to lower
viscosity, whereas solutions are used for gsolids with high melting pointas.

Mild agitation of the product may be necessary after ageing and beforo tagging
to break up any iumps.

i
|
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[t can be surmised from the preceeding discuzsion of farmulation methods and
materials that there is a wide variety of plant equipment and layouts. If only
one or 1two types of formulations are ‘o te made, equipment roquirements sre
correspondingly modest,, Furthermore, if oniy limited aiounts of less toxice
vesticides are to e formulated, safety devices can be kept s.umple and manual
labour rather than mechnical ejquipment used thus s.ietantially reducing investment
ropts.

A formulation plant can cost between a few thousand and several hundred
thousand dollars depending on the productinn capacily and versatility. For
instance, in the simplest possible installation, producing chlordane emulsifiable
concentrate the mixing kettle could be a 50 gallon drum (prefarably of stainless
steel) mounted on a platform scale set under a shelter which in a warm clinate
need have no walls to provide adeguate natural ventilation. Kerosene, the
preferred solvent, could be simply poured intc the drum, the scale indicating
the amount added, whereafter the chlordane could be poured into the same drum,
and the scales used to show the amount added. kven the addition -" a small
manually operated pump to facilitate charging would be relatively inexpensive.
“mul®ifying agents might be weighed on a smaller platform scale and poured
into the drunm containing the kerosene and pes.icide. Probably an electircally
driven propeller type stirrer would bte used to mix the batch, although a hand
paddle could be uged. Trensferring the finished formulation to small cans or
drums for storage would probably require a small hand operated pump, again
using a platform scale to measure the amount transferred. Assuming the whole
operation to take an hour (a conservative estimate, especially if two mixing
drums and two large scales are available), the capacity of such a plant in
an eight-hour day would be about one ton of formlated chlardane.

It is not suggested that a plant of this kind would meet anything but the
simplest requirements as it lacks versatility. It wovld be positively lethal if
used for some of the more toxic pesticider. Tt simply represents the lower
financial limits-for a formulaticn plant where the requirements are extremely
simple and ad~quate manual labour is available. All tre facilities needed for a
Simple plant would cost less than fifty thousand dollars, whereas a large scale-
integrated piant may cost several. hundred thousands of dollars.

LIGUID FORMULATIV:N CENTRE

A formulation plant usually needs a liquid formulation centre to prepare
liquid pesticides and emulsifiable concentrates for various uses. It is usually
& very simple section of the plant with storage facilities (tanks or drums) whence
the various liquids are pumped to solution kettles. Lines through which molten
pesticides are transferred are stean traced. Platform scales and weigh tanks
(or flow meters) are used to weigh ingredients and liquids respectively, fillers
being provided both before and after the mixing kettle. Pesticide melting and
mixing ketiles are normally of stainless steel as some pesticides, such as
endrin, are highly sensitive to traces or iron salts. To ensure mixing efficiency,
the formulatior is transferred from the m: xing tank to holding tanks once the
solution is completed and thence the drumming and canning position. To provide
formulation flexibility, the mixing kettle should be steam jacketed; however,
for certain soluticas heating is unnecessary or even hazardous since pesticides,
Such as methyl parathion formulations, readily decompose at high temperatures.
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Good ventilation is esgential in a liquid formulation centre to remove
hydrocarbon and toxic pesticide vapours. ‘'Where extremely toxic pesticides
are 15 be formulated, the mixing srea should be enclosed and provided
with a - rced draught ventilintion system and exhaust hooads over the eguip=-
ment (e.g., mixing kettle),

SOLID FORMULATIOY (L.TRES

A solid formulation centre is usually linked to a liquid formulation
eenter. Ir plants producing only granular formulations a rudimentary liquid
plant must be provided io supply liquid deactivators and liquid pesticides
for the solid granular carriers. Sven with low melting toxicants, some
solvent is used to be sure of good distribution during the impregnation stags,
Where heated golutions are used, all lines transferring pesticide from the
melting tc the mixing k.ttle must be steam~-traced.

The heart of the granular plant is the mixer in which the support
granules are continuously tumbled and revolved while being sprayed with
pesticide solution. 1In general, it resembles a concrete mixer; in fact,
concrete mixers have been suitably modified, fitted with spray manifolds
and used for preparation of granular formulations. fThe mixing and tuzbling
action must ensure continuous exposure of new granules and their surfaces
Yo the spray, but it must no be so severe as to cause production of fines
through attrition. With some granulars a post-impregnation, ageing
period of several days is required to g€ive a completely dry gramile, where-
after a mild tumbling is employed once again to break up any agglomerates
before final packaging.

The granules are gravity fed to the mixer and the bag-filling site
from elevated hoppers, which are loaded by mechanical or manual means to
avoid attrition due to pneumatic sonveyors,

Solid formulation centres for dust and wettable powders use common
pieces of equipment. Assuming that a liquid centre is available to handle
liquid pesticides, deactivators and prepare other solu.ions, the grinding
mills and dry blenders are the heart of the dust and wettable powder sections,
Mills are the most expensive parts of the plant, the cheapest being hammer
mills, which are used to prepare a dust base by grinding together pesticides
with relatively high melting points and inert ingredients. [t may also be
used to pre-grind inert materials where the pesticide .s to be subsequently
added as a liquid or solution, or for the preliminary grind of a wettable
powder,

If the inert diluent is already fine enough (44 to 74 microns) milling
may not even be necessary. Assuming adequate sorbency, the formulation is
carried out in a ribbon blender by simply spraying a deactivator, if required,
aud a pesticide solution onto the carrier under contim ~us agitation, If
& friable solid pesticide is used, it is simply milled with the diluent in
the hammer mill.

When pesticides are ground with diluents in the hammer mill, considerable
heat builds up., With low meiting pesticides this may block the grates or
screen and lead to low throughput rates, hence 1 side-roll mill where the
operating temperature can be adjusted May prove more adequate. It should
be pointed out that for heat sensitive materials such ag methyl parathion,
the carriers should be preground and simply blended with the pesticide.




Air mills (fluid energy mills) 2re test fop wettable
of the particle size requirements {2 microns
by attrition in a high-speed air streas.
less expensive mills (mentioned above) is certainly desirable from an  economic
standpoint. The wettable powdors differ

in one other respect from the dusts,
they contain incorporated wetting and dispersing 3gents (and sometimeg other
additives).

\ powders on account
) where the particles are ground
Preliminary griding on one of the

Ventilation and dust collectisn systems are an integral part of the

solid formulation centre, the dusts and wettable powders being transported
within the plant by bucket clevators, screw conveyors or pneumatic systems.
Despite the use of cyclone scparators on conveyors and otherp equipment, the
amcunt of dust escaping into the operating area makes an efficient ventilation

system essential for safety reasone; the more toxic pesticides, the more
rigorous the control.

In an integrated plan, a solid formulation unit is estimated to cost
30-40% of the total plant cost, not including the building, ventilation
facilities, warehouse or auxiliaries. The major portion of the cost lies
in dust and wettable powder formulation facilities, the equipment for
granulars being relatively cheap once the liquid plant is availabla, In-
cluding a proportional share of the necessary auxiliary equipment, the cost

of solid formulation equipment would be to the ordar of 60% of the cost of
an integrated plant,

Generalizations such as those in this section always incur the risk
of creating the wrong impression and numerous important details have had to
be omitted. The cost estimates must be gross approximations for want of
more specific data. Formulation plants often include previously used equipment
which immediately reduce costs, and manual labour would almost certainly
replace conveyors, lift trucks, etc., in the developing countries.

QUALITY CUNTROL, SAFETY, WASTE DISPOSAL

Pesticides ars normally used at r-tes based on a gpecific number of
pounds of active toxicant per acre (or kilograms per hectare). Amount~
used are critical, as they provide adequate pest control without waste; and

1t is essential that a 25% wetiable rowder, for example, always contains
25% toxicant.

(onsequently, laboratory facilities are needed, inter-alia, to carry
out periodic checks on active ingredient contents and post-storage toxicity.
For wettable powders ard emulgifiable concentrates, periodic dispersion and
water guspension tests are performed to guarantee uniform product quality.

"Operational safety in a formulation plant entails something more than
ventilation and dust contrcl. The danger of inhalation or of direct contact
With certain highly toxic pesticides makes the provigion of protective
clothing a necessity. Unintentional spillage of dangerous chemicals can
Create decontamination problems, hence flonrs of areas where liquids are
handled must have impervious surfacing and no draing to prevent polluting
the water supply. Prior to their dispisal, pesticide wastes must be detoxified
while exhaust air from ventilation rysteme should be scrubbed to avoid
damage to crops in surrounding areas.




Waste dispoeal entails proper waste management procedures such as
re-cycleing of dusts collected in the conveyor system. XNost phosphates
and carbanates can be rendered relatively innocuous by hydrolysis, other
waste can be burned. Metal drums ghould be decontaminated and old paper
sacks should be burnt, consequently the provision of adequate incineration
and disposal facilities is an important factor when planning a pesticide
formulation plant.




ANMEX b
tategory 1
DRAFT

Request from the Government of

for

Special Industrial Servicea

Post Title: Pesticide Formulation and Marketing Expert
Durations Two to six wonths
Date Required: As soon as possible

Duty Stations

Purpose of the Project: The Government is interested in improving and
tuttressing agricultural productivity by regulating
the supply, commerce and efficient use of pesticides
for preserving crops and harvested products.

Mutiess The expert shall assist the Government in intro-
ducing improvements in the following areas of the
pesticide industry and marketing:

a. (ollect information on the potential needs of
pesticide supplies of the country based on a cost

and benefit analysis and prepare a forecast report

for the next decads. (FA) is available for consul~
tation and assistance in this phase of the development).

b. Adapt or ostablish quality standards for all
imported pesticides, (in co-operation with FAD).

c. Establish, if possible, a control laboratory which
shall examine the quality of imported pesticides and
check pesticide residues in export crops and food
shipmenta. If unpracticable, owing to lack of
facilities and trained personnel, certification by
importers shall be required and the examination of
such certificates and pesticide residues in exported
food producte should be contracted with a third
country institution, Establishment of a regional
control laboratory may offer an alternate solution.

d. Provide training opportunities in developed
countries to technical personnel required for handling
the above quality control tasks. Training of operators
and applicators involved in the final application of
pesticides can be provided locally with the assistance
of FAO and UMIDO,

e. Jrganize a bulk purchase acheme for important
pesticides and thereby obtain better financial terms
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and develop packaging centres and an efficient
distribution system, either by expanding and
regulating existing channrls >r by creating new ones.

f. Txamine the pricing structure and suggest suitable
legislation t5 restrict unjusti“ied profit margins

and other unf (ir tradc practices in nrder to =ncourage
the use of pesticides. This can be done by the
Ministry of Agriculture with the assistance of UNIDO
advisors.

g€. Consider organized cropping and production of
naturally ococuring botanical pesticides, such as
rotenon (derris) sabadilla, ryania, quassia, pyrethrins,
nicotine.

h. Draft a legal code covering quality control of inports.
price control asd oredit policies to encourage use of
pesticides and regulatiom of trade with toxic pesticides,
including proper warnings, packaging, and distribution

of pesticides and the training of key perscnnel involved

in the control, distribution and commerce of pesticides.
This code should also provide for commencement of local
manufacture and the proper development and management

thereof.

Qualifications: Chemical (industrial) engineer or chemist with experience
in the formulation and marketing of pesticides.

Language: English (French or Cpanish)

Background Information: Agricultural production is a mainstay of the country's
economy; production methods, however, are mostly traditional and subsistence
oriented. The technical infrastructure - both in agriculture and industry - is
very weak or non-existont. All pesticides are presently imported and the sise
of the market does not seem to justify the establishment of local pesticide
industries. The sale of pesticides reaching the country is in the hands of a few
distributors and smal) shop~keepers wh> know little abou. the activity,
toxicity, shelf-life and pruper application of any of the pesticides they
handle. In order to increase agricultural production and render it market-
oriented, it is necessary to introduce efficient regulations for the supply and
use of pesticides for the benefit of the farmers.
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ANNEX
(ategory 2
DRAFT

Request from the Government of

* for
Special Industrial Services

Post Titles Pesticide Formulation Expert
Durations one ¢ two years
Date Required: As soon as possible

Duty Station:

Purpose of the Project: The Covernment is concerned about the low level of
agricultural productivity and especially about the
inadequate and ineffective use of pesticides for
the protection of crops and harvested products. The
Governmemnt would like to establish a local pesticide
formulation plant to reduce the cost of the products
to the farmers and make full use of local resources
(raw materials) and labour force.

Dutiess The expert shall assiai the Government in making
improvements in the frllowing areas of the pesticide
industry and marketings °

a. Market surveys to establish the demand for widely
used pesticides and assess future market growth.

b. Adoption or establishment of quality standards for
all pesticides (in co-operation with FAQ). -

¢. Establishment of a control laboratory to analyse
all imported and locally produced pesticides and to
check pesticide residues in crops for export,

d. Training opportunities in industrialigzed c<untries
for technical personnel to staff control laboratory or
icipate.in other pbases of pesticide commerce

formulation, marketing, etc.)

e. Correction of pricing structure by means of suitable
legislation to control unfair practices and to establish
credit policies to furthe the use of pesticides.

f. Feasibility study concerning the establishment of
a local formulation plant, including availability of
local raw materials {diluents, carriers).

g&. Planning and erection of pesticide formulation plantis
imcluding inelwding preparation of tenders and evaluation
of bids for the selction of constraction firms.
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h. Assistance in attracting foreign capital and know-
how for national pesticide projecte.

Qualificationss Chemical engineer or chemist with extensive experience
in formulating and marketing pesticides.
Language: English (Fren ' h or Spanish)

Baokground Information: Agriculture accounts for the largest single cortribution
of the GNP, but at present, its potential is auder-exploited. losses caused by
insects and other pests represent a serious oustacle in getting higher yields.
Since agricultural exports should earr the foreign exchange much required for
the industrialization of the country, such losses have an adverse effect on
national economic development. Lurrently, all pesticides are imported as
formulated end-products at considerably high cost. The high cost also stays

in the way of the proper and effective use of pesticides., The efficient
utilisation of the country's agricultural potential would require improved

fara management methods and higher and better physical production inputs,

such as pesticides. Istablishment of a local pesticide formulation plant,
nging domestic raw materials (diluents, carriers, solvent, etc.) and labour
force could result in a substantial reduction in the cost of products to the
user. Cuitable credit policy measures enabling the farmers to buy pesticides
at crop-terms and adequate technical training for personnel involved in the
production, distribution, marketing and control of pesticides are also lacking.




AVNEX D
Category 3

DRAFT

Request from the Government of

Post Title:

Duretion:

Date Required:

Duty Statiom:

Purposs of the Project:

Duties:

for
Special Industrial Services

Pesticide Production and Ouality Control Expert
(Consultant)

Fros two months to two years
As soon as possible

The Governaent intends to increase and diversify

the formulation and production of selected pesticides
whick are presently imported and used in large
quantities. By establishing such industries, sub-
stantial foreign currency savings could be achieved,
possidbly amplified by exports to neighbouring countries.

The expert (consultent) shall assist the Government
in ite effor: to develop the pesticide industry and
marketing in the following areas:

8. MNarket surveys to increase or redefine local
manufacture and establish if local markets (1.0.,
regional markets) have grown sufficiently to justify
sore diversified production,

be Efficiency studies to pinpoint technical or
organisational weaknesses in existing formulation
plants the elimination of which would increase the
output of product line.

c. Feasibility studies for establishing production
units to manufacture basic active ingredients for
technical pesticides. & multi-purpose plant pro-
ducing different ingredients in a series of production
runs say be preferable to a separate plant for each
product.,

d. Planning ¢nd erection of plants manufacturing one
Or more speciality pesticides of proven feasibility,
and assist in securing know-how from firms and
orgaunizations in industrialised countries.,

6. Assess the industry's export potential.

f. Training of technical personnel for staffing
new production plants as well as quality control
laboratories.




26~

€. OUrganizing country-wide control of pesticide
residues in food export-.

h. Tstablish research and development laboratories
to study the problem of new pesticide formulations
fit for loca conditions and t: exploit 1lacsal
resources to a maximum possible degree.

Qalifications; o Chemical engineer or chemist wit: broad experience
in pesticide production and marketing.,
Language: Spanish (ZEnglish acceptable)

Background Information: The oountry has made remarkable progress in industrial
developaent during recent years. Urban areas are flourishing by rural develop-
ment, particularly the use of chemicals and machines in the agriculture, is
lagging because of the high cost of the required products (fertilizers, pesticides)
most of which have o be imported from distant irdustrialized countries. In
terns of volume, agriculture is still the most important sector of the

Sconomy; its modernization ig therefore of great importance. Market information
indicates iocal production of a number of pesticides is feasible and

could result in substantial foreign currency saving and bring greater

benefit to the farmers. The country's infrastructure and rew material sources
are adequate for pesticide manufacture. Nevertheless, certain exigting operations
in the field of pesticides are not working with high efficiency due to
organisational weaknesses and lack of managerial skill.




Post Title;
Durations

Date Required;
Duty Stations

Purpose of the Preject:

Duties:

AXNEX B
Lategory ¢

D2 AR

Request from the Covernment of

VA suiom ity v, -

for
Special Industria] Services

Pesticide Production Expert (or consulting firm)
Six monthe t one year
1973/14

establishing whether local production of selected
organic phosphorus insecticides (or organic herbicides,
organic fungicides, etc.) is feasible in view of
potential markets, availability of production know-
how, local raw materials and ap adequate industprisl
base.

The expert ( consulting firm) shall assist the Govern-
ment in its effort to improve the efficiency of and
diversify the peaticide industry in the following
agpactna;

8. [Increase the sizs ard scope of research effort wiih
& view to;

(1) improving technologies to increase competitivaness;

b, Develop or exp.nd expcpt business, involving the
attainment of internationa] quality steudards and a
thorough survey of potential export markets.

¢ Regroup or rationa] ize sasefweturing units to

. achieve maximum efficiency and reduced production costa,

d. Develop a multi-purpose productjon or pilot plant
for the production of experimental or small volume
products.

o. Establish technical co-operation with foreign and
international organizations in omer to assure access
to up-to-date technical and sciantific informution,
expanding product lines as justified by domestic
requirements or export possibilities.




Qualifications: Chemical engineer or chemist (consulting firm) ‘
with broad experience in the production of pesticides.,
Language: French (English acceptable)

Background Information: The country .as achieved remarkable progress in
Paising the efficiency of agricultural production by adopting modern agricultural
production and extendirg adequate and balanced applications of fertilizers and

pesticides to a large portion of the total cultivated area. Demand for pesticides

is already high and eontinues to grow. Most of the pesticides are presently
supplied by foreign producers imposing a heavy burden on the national economy
and an undesirable limitation on the proper use of pesticides, ‘particulatrly in
small farms. The country has a well-developed organic chemical industry, but
not specialized in pesticide production. Many of the raw materials required for
the production of basic pesticides are locally available. With growing d-mestic
markets and export possiblities to neighbouring developing countrie., tha country

Seetis to have excellent potential for the local production of selected pesticides.
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Lat IS ui1Dee

The United Jations Industriul Development Ureanization (
establislied in 1967 by the General nonenbly of the United nwations, to
promote and accelerate the industrialization of the developing countries.
The Assembly alsc gave UNIDC the central role in co-ordinating all the
activities of tie United liations system in the Tield of industrial develop-
ment .

JWiDy) was

In fuifilling its mandate, UNIDC undertakes two busic types of ast-
ivity: operational activities, iavolving direct assistance 1o developing
countries, und related supporting =ctivities, which include action~
oriented studies and research, Under iivs operationul activities, UNIDO
can make uvailable to developing countries a wide range of services., It
can help in

~  the establisliment, operation and management of industrial
enterprises.

= tue preparation of industriql development plans;
- the training of staff,

~ the solution of problems reluted to the industrial use of
natural resources and ra:. moterials,

- tie building of effective national organizations to
sdminister industrial services,

member yovernment: are assisted, at their recuest, to identify
opportunities for investment, set up researcn and training institutes,
Operate industrial desisn centres co launch pilot or demonstratioi plaints.
Such long-term pre-investr.ont proJc-ts involve tie provision of experts,
consultant. and e uipment, as well as fellovships for training abroad,
In addition, UNLIX providec experts for periods ranging from a few veeke
to 4 year or more, to velp solve urgert industrial problems or advise on
specifi~ wpeots of tre industrial process,

In support of its rieid activities, ULIDC convenes international
B8miiurs, workehops und sxpert group meetings to permit an exchange of
views on various issues and parobleme of industrial development. 1t also
organises jin-plant training programmes, aut which industrial engineers
and technici.ne from devéloping countries are #iven practical training
in factories ‘p the industrialized countries,

Expenses for the adminietrative and research activities of UMIDO
are dorme by tre regular budget of t.ue United Lationz. Jor its operat-
lobal activities "I drav  on pert of the regulur budgot of tne United
Hat'.one as well as on voluntary nontributions {rom membar governments,
princijpally tirough the linited catione Development Programme (uwbr,,









