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INTRODUCT1ON

Vhen ome comes to tiimk abon® it, planning the development of a couniry or
planning the development of an industry is o bit like pianning and setting wp
a wsiness of one's own and the trying to ensure that it grows. The process
esgentially begins with the prospocti;re businessaan seeing # possibility of making
s profit by means of offering a product or mervice of value t¢ others. However,
he will probably have manyproblems to overcome before he will be able to ae$ wp
his business and run it profitably. Hie very first task, therefore, will be to
try tu find out what proolemn he iz likely to have, and then to plan how he will
overcome thea. If ke proves incapable of dealing with all of the problems encountered,
including unforeseen ones which aay crop up, there are considcrﬁh chances that
bis business will prove to be a failure, It is thus ver, isportant that he looks
vory carefully at his sources of supply, his methods and costs of production,
storage, dihtrihti—oa and sales promotion to ensure that his business will operate

efficiently, If the mariet is competitive he must pay special cttention to ovaluating
the nature of his potential clients' demand,

For the development of a pesticides industry in a developing countiry ons must
follow the same kind of logic. There are a large nusber of vonditions whigk

sust be fulfilled befo;u the industry can grov, and play its role cfﬁa.iiatly in

the process of economic development.

The pesticide asrket may be divided into the followingmain classes of consumer:
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hgriculture is the most .Lmportant aurkel tYor poslicldew, and it 1u worth taxing
a little time to think about ‘ho relitionsiip ot the pesticices industry to
agriculture and what ita role should oec ‘row the point of viaw of overail

sconomic developaent (which is what this wurvehop ic egaentianlly here to discuse).

The main theme presented in this paper is that pesticides should not be considered
‘merely as & product which a developing country may think about producing locuily,
vwith the simple aim of expanding the number of wanufacturing plantu situated within
ite frontiers and thus hoping to contribute to ite “industrializatinon; but that
the pesticide indusiry chould be reguyded in the brosder uense of ils ability
to comtribute to the country's cvernll pational product thvough increasing crop

and livestock production,ard by raprovang pooductivity om the land,

The pesticides industry may be considered us » crop-production tool sisilar to
& hand-hoe used by & peamsant faruei for clearing the w du out of his field,
Just as somecne who doce not kmow how to wield a nand-loe will not be very efficient
at clearing the weeds out n;‘ a {ield on a hot day, 8o a perticides industry whieh
is not yet well organized will not be capable o! making an cffective contribution

to agricultural productivity or L0 increusing the country's gross national product,

Vhem one coneidere that half tc two-thimir of & country's vorking population may
be in agriculturo, it is appareut that smull incrceses im the productivity of this
group (which may produce 25 - 50 £ of the gross nationui product) cam be of auch
greater significance o the nation than the limited number of cxtra job opportunities
vhich could be created by setting up locul pesticide plantr. Alsu it is worth

considering whether a country wouid attair a greater incresse -0 its gross mational

product and create more nov caployment oprortunities by placing greater etiphudrs




on the provliems of cfiective pesticice distrabiation ang application, rather thar

by giving preference to deveiuving local cupapilities in industrial chemistry.

For each country the unswer must oo deterwined in the light of local carcun-
stances, and the thoughis which are se. cut below are pul forward e a povs.ole
framework for working out . ,clicy for enabling a country's pesticide industry

to make the best possibvle v.ntrioution to sveral] ecoromic growth.

Just like the person planpings % set up his busines: and tryimg to foresec
the pitfalls he in iikely lo encounter, we shell look at the different operations
needed to obtain a pesticide and to apply it cucceesfully) and then consider

the various difiicuilies which will need to be overcoane,

INTRRRELATIONSHIP OF ‘1i.E PESTICIDES INDUSTRY WITH THE KEST OF THE ECURONY

The increasing imterdependence of different sectors as sn sconoay develops

is well illustrated by the pesticides industry.

It is dependent ior its income on the money which farsers ears from the sale
of their crops. Pesticides enable farumers to harvest larger surpluses for ssle,
or to cave the asount of labour that is needed at critical periods of pesk labour
requirement, e.g. for weed.ng, and free it for core productive alternative
activities such as planting otiher orope.

In its turn the peeticide industry can provide employment for suitably
trained workera.

But demsnd for agricultural pesticides also depemds on the gemeral development
of the agricultural sector.

Llov yields or risk of drought mey 1imit the denefits to be gaived fros
using pesticides, Where yields are low protection agaimst a loms of, sey,
10 per cent of the harvest may not be sufficient to pay for the cost of tde
pesticide, and should drought cause a Larvest io fai) there woulid thor bhe $he added

loss of the money spent on the pestircides.




The growtl of geusnd for nesticicer 13 vary ciasely lirked ‘o the introduct on

of new farming techniques: ‘rrigation for ar:d regions, fertiiizers, new high-

yielding varieties, etc,

The marketing ot fara [ c-ducc =y hav. a corsiderable infiuence or the demand

for pesticid. 3,

where marketing chamnels are efficient their uperaiing margina can he reduced

and higher prices can be poid ‘o farmers. It has generally been found that

as préduco prices rise farmers become more rewly to use pesticides. When the
Mgerisi govermment decided to ruide the price received by growars Jor cotton
£y 40 % some wears back, this incited them to uppiy insecticides to their crops,
ard production more tham doubled within a few ysars, thun enabling the country

to imorease ite exports.

In sany cases farmers will Lave no incentive to treat their produse if they
@5 nct receive & bonus for quality. In Xenys the demand for storzre incecticides
incressed oonsideradbly after the Maize Marketing Boara had introduced a bonus
for treated products ooupled with a simple method for muuriﬁg that each bag
of maine delini'ud vas in fact treated. the reduction ir louses during storage

sore than ¢ apenssted for the cost o. the bonus,

Schemes to stabilise the prices of fars pruduce are aleo of importance.
Prices of agricultural products are motoriously unstable, and faced with the
uRdertainty of low prices at harvert time farmers resain reluctant to invest
is fertilisers and pesticides during the growing ceasom. 1In nany developod
ocuntries stabilisation of prices hae besn shown to have contributed signifiocantly
to farmers' investasnt in productive inputs and to have contributed towardes

increasing productivity in the agrioultural sector.

If faymers are to Do motivated to increase their farm output, they must be
offered something to do with the extra money they obtain from their larger

barvests. The developwent of local village shops offering consumer poods playe
& koy role in providing farwers with an incentive to expand their sarketable



output, and also broadens ine naticnal macket for iucally produced corcumer fonda,

As these factors ere bevond the control of the pecticive industry, direct

or indirect government measures are here in many Cifes ot ireat iap rtance for

ensuring the growth of the pestitides nurket.

ANALYS1S OF ‘[HE FUNCTIONC OF THRK i‘ESLICIDES INDUSTRY

Ideas may vury regarding the precice functions which should be undertaken by
the pesticide industry in a developing country, and the limits of its responsibilities.
But it may be ueeful to consider the various stages needed to obtain a chesical

end apply it to the crop or animal which needs to be protected.

Bach stage is described below paying attention to factors which may cause

it to limit or enhance the usefulness of the pesticides industry to the econemy.

1. Selection of the pesticides most suitable for the country

Agvicultural condiiions vary greatly from ome country to another, evea for
s single orop, and the methoda of distridbution, storage and application may
differ substantiaily, as well as the tecinical ability of farmers. Selection
of the post suitable pesticides must be dome within the country on the basis
of knowledge of local conditiona, However, persons with experience of results
obtained in other countries vhere conditiome are uimilar may often have valuuble

insight into the potemtiul advantages of particular productis,

The importer is usually responsible for discussiag a pesticide’s merits with
the govermment suthori‘ies and, if necessury, for oarrying out local field

trials in order to have it officially recomnended or registered.

The importance of selecting the most appropriate insecticide for 19@&1

circumsi nces is bor-e out in developed countries where farmer proups undertake
trials to select the most useful ;:oduct for their particular conditions, which
has enabled them to cut




their Crop protectson COHLe ar i roVe v GesYey wi GTULeCiLOnh.

2. [mport regulations
Importers often bave 10 couply with adnini.trative procecures before an
import permit is granted {o them. In sose couniries s mrlor problem witn the
grantiing of import permtskfor pe ticides ha: been t; » time which the government

departmente concerned huve taken to allocate them,

It may be ibat thc oormai procedures of a.location are glow, er once the
asount of foreign exchunge bus bLeen allceates, the procedures for verifying
the use to which the funds are put may delay shipsent by geveral wesks, In
sany cases pesticides are worthless unless they ure rapicly available immediately
an unforesesn outbreak of a pest or disease occurs. In one case the formalities
took 80 much time that the iaporter was forced to reduce the quantity of
puﬁicm purchased 50 a8 0 Woe & considersble part of his foreign m
s allocation for airfreighting the product in order to enrure that st least part

1 of the crop could be ssved in time.

National regulations often ipeist that importing be undertaxen only by locally
registered companies. shere m;mtiﬁmi between local importers is not strong
enough, or vhere they do mot nave sufficient know~bow, they Buy be less efficient

in selecting the most apurcpriate pesticides and 2n promoting their sale.

3. Labelling

Labelling msust Le adapted to local conditions, espediaily where instructions

nave $0 be trenslated into locsl languagee. This Tequires parsonnsl who knov

the local oonditions in which each pesticide will be used,

4. Packing

Importing the packing sateriale and the bulk formulated producteseparately

may Le more costly than importing the pesticides already packed according to
local specifications. Locally manufactured packing naterials may be mocre costly.
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If not well organised th: local .acking operation may inCreace the riske of
delay vhep iarge quantities ol a 8rticudsy penticide are urgently required

by {armers.

On the other hard packing is a fairly cimple operation which could give
opportunities o lecal buminecamer . and it can uce unckilied and pemirkilled

ladbour which is likeiy to be rcadily aveilable.

Poraslation, and
Raspfecture of techmical ingredients
yoreulation and mamufactu~s are discusced in detail elsevhere in this symposius,

Bowever, where local production costs are higher than the cost of importing the
posked and forzulated product, careful consideration should be given as %o
whother there is & justifiadle saving in foreign exchange. Sudden shbifts in
demsad from ome product to amother -(depomding on the ceverity of different pest
outhreaics) and seasonsl variations in demand may necessitate irregular preduction
Tuns resulting in higher costs., Excessive duties on imported raw saterials or
equipnent will reiss local production costs. Difficulties in obtaining supplies
of these may result iu the Jocally formulated pesticides not bdeing available
when really needed, #0 that the country's ggricultural output will then bemefit

such lees froz a given expesditure on foreign exchange,

1f sufficient highly qualified and experienced scientific and techmioal

experts arve sot available locally, costly expairii iz psay have to be employed.

Where satisfactory quality control cem not be assured, the neefulness of
the pesticide may be severely impared, leading to & corresponding loss of

Pesticide distridbution channela

Oving to the fact that farming is spread out ove: the whole area of »

country, distribution of the posticides from the importing or forsulating

A e e



company to lhe Mundeis A% & DAJOT 0pLralion.  Ripcawnay Whel o Db oae soall,

digtribution must be carricd out vy locsl merchauts o scmesanav. gsomction,

Inefficiencies in the Gistridution vyetlen (iuon ~¢ _oor npd wastepe, delaye
1p delivery, ordering ine wioug products or the incerroct iype of pick) put up
the cost of the product to tne farmer sno reduce the :ain :n apricultusal autput
which can be obtained from the couniry's expenliture of foreign exchange. Where
the farmer has to feteh his pesticide from distun® retail dapots, the time this

takes him may roverely reduce the benefit he may gain itom using the pesticide,

Often the anmual voiume of ;esticide saies 18 not suificient to cover the
costs of operating a locel retail outlet within oasy reach of the farmer, and

pesticide sales must be coabined with another activaty.

Demend for prophylactic treatments tend to be more regular from onc year to
another, so that pesticide companies and dealers can arrange to bave supplies
availabdle in advance. But stocks must be built up so that strong seasonal
demand can be ntpéliod vithin a short period. where unforesesn pent or disease
outbreaks occur, stocks shoulc be availuble to emable pest control measures £0

be implemented with the leust delay,

The pesticide cumpanies er dealers must have cufficient profit aurgins to
finance the credit cover needed for meinta ning their stocks. Should these
stocks prove to be insufficient to cope with a major outbtreaik, they muat be

in a position to obtain extra supplies rapidly from other regions or from

outside the country.

m:mmmty of local serchante as pesticides eales outlets will vary
from one counltry to another. Where farmers willingly repsy their debts in
cash, credit for their pesticide purchases aay be readily extendedto them
untii harvest. 1n other cases a cooperative which buys their harvest may be
the only kind of outlet which cculd extend credit to farmere at reasonable

terme with satisfactory ascurances that the reisbursement will be obtained,
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In ahort, measures to improve the capability of personc working; in all stages
of pesticides distribution, and the promotion of Lealthy ccmpetition, should
increase thy efficiency of this opera.ion aunc limit the 1.ced for excessive
price mark-ups as well as contribute to distributors' ability to supply sudden
surges in demanc resulting from unf{creseen pest or disease outbreaka. Distributioen
is a key operation which can ORly be carried out within the country, and which

is entirely dependent on the capabilities of the local people.

ADVICE 10 FPARMERS ON PRUTICIDE U3E

Expertice is needed in Mentifying the pest or disesse, choosing the
appropriate pesticids, applying it correctly and at the correct time. The
groatest benefit will be obtained from ueing a pesticide, omly if it ia
oombined vith the optimm use of other fara prastices.

Farmers need to be advised about all thase satters, to be convincesd ¢f thes

(demonstration Plots, etc.), and motivated t1 use pesticiden themselves,

This entails a great deal of promotional work amongst farsers, ‘mé it must
be kept going for a nusver of yearc pefore significant resuits can be expected.
In the United Kingdom one advisory officer estisated that farmers would tale
&8 average of five years' propaganda effort to adopt a nev technique on & porme-
Beat basis. PFor less educated farmers in developing countries the ascessity
of maintaining a sustained advisory effort over a nusber of yoars is evidest.

Opinions differ as to what exteat governaents should be responsidie for
carrying out these advisory activities. On the one hand pesticide conpanies
are reluctant to invest money in odvicory activities sxtending over a period of
yoars if the benufits are to be mpd by competing conpanies who arrive on
_ the sarket at a later stage. 0On the other hand Bany deveioping countries are
still in the process of setting up their adv, %S0Ty services vhich are ofteu not

equipped to provide farmers with detailed inlorwation on the advantages to be

g8ined from the use of pesticides,




However therc it no doubt that an effective advisory service 12 an inportant
key to creating and expanding the murket for pesticides. [t is imrortant to
cospanies that farmers have constant access to advice on the vo'rect use of
pesticides. is in the case of consumer products, weil oriented sales promotion
is absolutely necessary for achieving a tignificant expanrion in the market
for a product, Mt with pesticides She greater degree of technical knowledge
which is needed for the correct use of the product, is a major obetacle. Bvea
in developed countries there is such dedate as to what extent the government,

or pesticide companies (or evem farwers) should pay for the penticide advisory
servioces,

JADXAs mmmrmmwmmumxcxm
(lofm-mmtmrhlm/ﬂ)

-——-—-—-rr ‘ % —i—ﬂ
State Agricul tural Demsestrations | Suggestion Other
axtensioa ! of ' tacters
: m % fl‘iﬂl §
' : -1
; H
Andhre Prodesh | 83 ey 13 I
; Nadres 59 ’ 63 | L.
Neharsshtra 3 4 n § a’
Punjad 100 100 - | -
Uttar Predesh 7. 52 19 l 13
N e—

Source: DPesticides in Imdias Agriculture. Netiomsl Council of Applied
Beonoaic Research, Bew Delhi, 1967,

IDIas mamnsmmlwemmmmmcm
( % of users sestioning each reasos)

= T
State Not avare of | Do met have Not asare of
pesticides and | encugh finse- pest attack
their efficasy | cial resources

Andhra Pradesh 52 o4 -
Radras b1} » 3
Rysore 42 62 4

Nabareghtrs ()] 48 14
Punjad 64 7 -
Uttar Pradesh 55 4 »

Source: Pesticides im Indian Mriculiun. National Counmcil of Applied Bcomemic
Bosearch, Newv Delhi, 1467
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Ay plane for expanding the imporis or produciion of peeticides in &
deve.oping Lountey mugt be oncompanied by plans fov intencilying the peesticide
advimory seivices 5 as to cusure aurie? expuurion. .onvergely an investigation
of probabie losses caused by pests and diseases would in many cases indicate
sudbstuntial ga‘ns in the country's grosa national product, whick could be achieved

Af effective advisory services contribute to improving crop protection practices.

In Nigeria for instance where black pod diseuse and capsids were devastating
oocon trees, the government was fourced to teach the small farmers how to
pray their trees, in order to eafeguard the foreign exchange which the coumtry
earned from cocoa caporta. 1n Kenva on the other huvd, peasante' inability
t0 mester the techaiques for controlling coffee~berry disease in a major

Toason wby miny are turning avay from coffee to other crops.

Mvice to farwers must be sdapted to- local conditions and take acoount of all
the factors (o whioh they are subjected. Parmers are often accused of being
Jazy when they do mot follew advioe oa pesticide usage. In some cases they
might 0t yot have really grasped the significance of the benefits which

they could odtain. In other casez low yields or risk of drought aay limit the
benafits to be gained from using pesticides. But ) there may also be
prectical prodblems sesociuted with the pesticide appiication, such as there
hﬁn‘n resdy supply ;of vater for preparing the spray. Or there say not be
sufficient labour available at harwest tise to pick the whole crop if its
yield is increased. Fur advice to be effective, detailed local kmovledge is
Mecessary to ensure that farwers can be helped to overcome all the obatacles
to bemefitting from the use of pesticides.

Pesticide application equipment

Providing farwers with application equipment suited to their particular

farming conditions, Las been a B8)or problen. Dusts and granules have the
edvantage of reuiring less

sophisticated application



equipmaent, but due lo their tulk the costs ol tranupeoting taed over 1ong dis-

tances are higher,

In some regions where o 1L turmers 70 n7i Lot L nensby water supply for
nixing sprays, low priced ULV cprayere have heen develoved. However, becuuse

of poor mainienance few havs lacted mors lnan a seacon.

10. Jlesticide appilication services

One advantuage of u pesticide application service is that samall farmers do

not have to inverl in spraying equipment of their own. Another advantage ie

that pest control advice given to the epraying contractors becomes applicable

% a much larger number of {-imers. In some cases the added cost of paying

ssparate people to carry out the application, is offvet by savings in the

mmber of farmmers who would otherwise have to be taught and supervised,

In India where ocmusercial pesticide application servicen have increased

their activity in receat years they have brought about a very sismificant |

increase in ‘ho expansion of pestici¢ use.

It 48 most provable that more than one firm vill be involved in these successive
operations. Some msy be carried out by the government., But because all these
stages are necessary to compleie the chain of operations for getting pesticides
to vhere they are needed, each stoge muy e considered as forming an sseential
part of the "pesticides induntry",

CORCLUSIONS

The growth of the pesticides market depends firstiy on the government measures
taken to eacourage agriculturel production (e.g. the develcpment of rural trensport
and communications systems, availability of conmumer goods and other incentives

to farwers, price pulicies, general advice cn farskng methods, availability of




high yielding variet.es, fertilizers, irrigation facilities).

Govermment aluo kan a regulatory mle to play in ensuring the nafety and efficacy
.
of pestizides made -vaiiable to farmerc, in preveniing fraudulent dilution of
products sold by the trade, ani in lim° “ing unwanted resid es on export crops

and on the nation'n jsod, nn well au in protecting the environment.

Then, bearing ‘n ~ird the overall neede and resources of a devel ping
country, the analyais aet out in the table or fnnex I may be oroposed as
an aid far identif-ine the compmerss af a country's "pestinide tndustey" to

which the higheet prinrity should be given for further davelopment,
1f attention can be paid to developing thesc priorities in the right order,

it is suggested that the measuros will have a greater chance of success, and

less strain will be placed on the econoly 1p tesus of protective duties or
wbsidies needed to maintain unprofitable operations,

It would appear from this table that the components of the ®"pesticide
industry® whi.h would have the bighest .riority for developsent would be
those where local sotivily is essential, namely the components 1, 2, 3, 7, §.and 10,
Weaimesses in these coaponents would slow the growth of pesticide use and hemper
the increase in agricultural preductivity, vhile limiting the profitability of
formulating and pesticide packing sctivities. The capabilities which need to
%o developad for these “high-priority® componsnts cf the industry are essentially
on the one hand, agricultursl experts capable of eslecting the appropriate
pesticides, advising on their use and applying them on the basis of their
knovledge of local conditions; amd on the other hand, persons with the
sdministrative and tusiness cepabilities needed for ruaning an efficient distyi-

bution network in the particular conditions of the country,

Efficiency in the "high-priority" components of the industry is essential for




the pesticides industry to develop. 0nace the country is ac.ured of its ebility

to seiect the mo3t sultable perticider anc tu proacte tuerr uce correctly

{creation ano expansion of the market), consideraticn %ay be given to the development
of the remaining coaponents of the irclustry, taking account of the sikill: and

rev asteriale already in the couniry and ‘not forgetting the sinimus quality standarde
required of an effective product. It would then seem that the industry components

4, ) and 6 oculd successively be considered for iccal development.
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