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1 INTRODUCTION AND HISTORICAL hVriW 

In the early fiftieth when the synthetic p*atiride industry was <•>.ponding 

r&piO'J^   In HT-.ic «•!.•!  l,AgiC,v   tl*»«»itir- ; *jy¿;t.#»«jr o"  •»,v<r1 cui-uri,   fr.,, mula' ion 

plftntt wf>r« established  in mnnv cmntrien,     Thene wire  wmilT simple blending 

unite for* the proiiy-,M«,u of  liquid <- -,ft<*f;nirat*>* -   Tacxl t'.ico for the local 

production of duo*« an«i wet*«ble ;K>%-¡ors *cr« (*(?tAb'linbed in relntlvely few 

areas.    Insecticide« ww*  '.h**  fir*:. ^.••.i-Hfc*« to be h*mU*<i - later and on a 

mucii «mailer st. al e,  If-  -1  lorwd-.tif.-,, of fi^i^i .'ci? ?m>.l herbicides waf. 

established.    Th<?r<e .•i<.-v»0<ipvj«»/.-;. ': ';lonely  lolloped th* local market demand 

for pesticides a« modern pr»«:lie*»s o   cultivation verr? gradually 

introduced, and the convenience and benefits cf modern methods of peat control 

were recognised.   At Die preeent tine a large proportion of the pesticides 

used in developing countries is locally for oui i ted. 

2 FQBKUUtTIONs    A MARKETIl» ORIWTED OPERATIC« 

Formulation is considered primarily a marketing oriented operation sad 

therefore formulation plants including filling sad packaging facilities tend 

to be located in or near the major market«.    It is clearly preferable to 

transport relatively small tonnages of technical peatic idea to the formulation 

plant for incorporation into less concentrated formulation suitable for field 

use, rather than to aove substantially larger tonnages of finished formulations 

over considerable distance«.    Where a aarket of sufficient volume and 

potential exists the need for shortening of distribution linas« and for a 

prompt response to market demand, together with the local availability of 

ingrédients (filiere and solvents), may provide sound economic justification 

for establishing formulation plants clone to the market.   A few words of 

eaution are however necessary.   The volume of sales and consequently the 

plant loading in many caaea does not allow an economically sound operation« 

Because of the strongly seasonal demand pattern and the uncertainties in 

forecasting market requirements, it is common experience that many of these 

plants are only operated for a short period of the year prior to the aotual 

selling season.   Consequently a significant part of the available production 



capacity ratina unutiliMtì.    Ac ;;ill be divcttffsva: í%t*v this cirerflely 

affect» the aauiFovar arrangfctaata «aid the • Jtnos-ic op*ri»ticn of * fornii at ion 

plntnt particularly ia deTrflopir.g cor** trisa »rit 4 * r«i<7trictftd nirktt roltì«© f»d 

pot « tit i al. 

It nay aleo be noted that íOJT "».».tv^i -„««h/wlc*:/ i.i beccc'l/itf *»creaaíngly 

c<Mpl*x.   With mwj of tne nsnt.r p* vi íc He* U¿i? type» of »iflcJ.» blending urit 

which hnu b*e>ii cotirel^* R'jkqy-.ïo i"tu- t>t pr«,wJ,\*í.ion of rAr.ylt Ofimlnifíabl»"' 

concentrativi «rad duetti ^j«f  .,1. cenni^-»^ ".'.IT »*>'. "ifi^d,  to c Q-O with rrj.rf; 

¿ioplaefcicatad foi,.rul.Htifln>   mich «1* noAublr 000c«ntratee, Mettable povderc 

anU granules; aad jlanì oserat/irt« asuai r* tra ut' more carefully in the oda 

end efficient operuHcn of the pltjit.    Jwvcrthclo«» ¿or wny of the fell 

eatabliahcd pasticldoa loctl proAucticn of lc*r,mlations can próvida real 

eeviaga, not leant ia terns of reduced r »qui* e*»at« for foreign exchange to 

finance iaports. 

3 C8RXBXA or ixAsmnj'rr FOR isrAsiicimo A KE/L FORHOIJUCIGN PLANT 

The folloviag basic criteria vili detersine whether m local fonmlatioa plart 

can be operated soccaaafully«   Taaae apply cqrally to developed and aereloping 

areas. 

a  Market Voluae und Potential 

The aarket deeand and futura rot cm ti al for apecifio individual product 

forsulatioas auat be firtly established for appropriate aarket reoaarch. 

Croae-checking of data froa different sources is likely to be of coaaiderable 

benefit la thia context . e.g.data froa iaport statistica ca both poaticidos 

and spray equipnent, total crop area and orop «rea oubjtot to attack by 

epecific pasta« 

Many factora aay diatort tao figuras for eerkit desos.d, «.g. climatic oonditiono 

ia a giren ysnx »ay favour a high iaeideace of eoa* particular pest or rice- 

•ereai carry orar of etocke froa one seaeoa to another say suggest that demand 
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for a product (if manured by importa)   in f«3ling  .f; ; demand for « particular 

pestici^* may be  hicrh nimpW because  tin/, i«j currently th-  chcup»Bt product 

importer!  »ilUough   re, f<.}rrtM;c»  njri  J>."   K; *,:t ;"!ifli of r.-n'rcl    io .1 ".-. i • c---1.     Velj 

desliad and conduct-iil rnrket rw«r h v'U :id*ntifv  tin«  i.vp* of dii.tortion. 

HeaUstie coat/p«rfoiii»rxj wvüjei* vil)    hen provide n eound Dani« Tor 

selecting; thr mont  miiUble punt ioide,:-, an* lyp• of formulation for production 
In a giren bren, 

It  i« important that dut*» on market denum* should indicate  xn winch raonthe of 

the year the product i* required,  and the main «rear* for dietribution.    In 

some developing countrien tronf.pt/rt by road may te restricted in the wtt 

season, and product »ay therefore be required for dietribution several weeks 
or aven months before it is actually applied. 

Local preparation of formulated producta will only result in an economically 

viable operation if market demand and potential for any one product or product 

•ix exceeds u minimum quantity.    Depending on local circumstances theae 

quantitiea aay vary considerably.   However, the following figures nay eerre as 
a guideline for a minimum plant loadings 

More than 500 T of liquid formulation 

Kore than 1000 T wettable powder 

More than 1000 ? granules 

More than ¿XXX T duets 

b   Local Availability of Formulation Ingredient s 

Ta» ready availability of cheap formulation ingredients of consistent quality, 

solvente and filiara in particular, ia of primary iaportance for economic 

operation of a local formulation plant.   laport of these materials   may 

seriously reduce the economic attractiveness of the local formulation project, 

as freight costs, insurance and import duties might double or triple the prict 

of these normally rather oheap materials.   Moreover, long shipping linea will 

create logiatic problems, and are impracticable for a seasonal production.   A 



quick Manufacturing response to unpredictable »Market rfsmands would hardly be 

possible and hence a major advantage of a local manufecturing operation would 

be lost.    For similar reasons the local availability of anali pack containers 

and packagirg mater 1*1 i« i.ijrlü •  dc-ftir a'>3 «.     J:   shout.* perhaps \« noted that 

the characteristicft cf the local!.y available insredrwl« nay be such that  it i« 

difficult  if not  impossible t.:. malea  exactly the concentration, properties and 

spécifient i on of an importad  formulation.    In nil c»*sr. it  in epoential to 

Ascertain through Inboratnry tr<;ta th-t  »he phyaic&l  and thymic al proper ties 

of 1-tcel Ingredient«, arc roi tabi*  lor the proponed ue*>.    The performance of 

formulations developed from thee.;»» ingredients must be leeted in the field 

before derision« are taken to establish local formulation facilities. 

c   Local Technological Resource» 

Because of foreign currency constraints the level of technological development 

of local supporting industry ('Industrial Substructure') should preferably bt 

such that major équipaient, utilitien, civil engineering and plant construction 

ean bs provided locally.   Equally important is the quality sud extent of 

technical service which can be provided by local contractors, to snsblo s 

smooth and reliable operation of the plant.   The liait ed sist of aost local 

blending oparat ions does normally not justify the establishment of an 

extensive technical service and naintenance department on the plant sito, and 

hence thsss services will have to bo contracted out. 

d   Availability of Qualified Staff sad Labour 

A basic reservoir of staff with aamagorial, technical and scientific 

qualifications sad technically trained labour should bs available locally to 

facilitata the staffing arrangemonta.    Teaporary assistsnee and trainlag by 

•xpatriatss say be required.   Adequata staffing arrange sent s have to bo aado 
for the following areas of act i vit isa: 

i      Plant Management. 

fi 



i i      Administrator.. 

iii    Plant opsre*u»s    production .up.r*i.ors/f oreas», er«, of operatore for 
•«h fonction .vii pa-fcaging l,ní,  crív to opw,t(| waete úivponl 

(iQcin<->-r,'.,r)  Hti-i friwn'   treatment  w¡-(,.. 

i*      'IV.-íMíCHI  /-rvi.-.». nn.; «ifiint-niwu-.c  -TM, 

v <fc»iity  control   rmd  t.rhniCA.l  supped   for n.nrk*tinft. 
v i      Med i ca,l tmr vie «,- ;. 

'*     KlOffumCS 0¡<   UJUJ   /ORMííUi'IüN 

The dureront ro*t Mements which govern tue economic« of pesticide fursulation 

in developing countries will be discussed and illustrated by a faw typical 
examples - 

A general outline will be given of the capital invest*«* required for liquid 

«nd solid for.ul.Ue*, filling and packaging facilities including storage, 

tankage, utilities, general aervice and anti pollution facilitiea.    It nay 

»1«> be neeeesary to cone! der the coata of teatlag local ingradiente and 

pronai«, of formulation reoipeeAnow-hov.   Operating coata will be discusssd 

Particularly aa « function of plant loading, tha local availability and coat 

of ingrediente and labour requirente.    The investment required for continuing 

Plant changea and adaptations in view of tha introduction of new or improved 

formulation proceduree ard manufacturing techaolofy will be discussed. 

5   POTORI TRBD0 » PESTICIDE ItSoTÜLATIOW 

Tha relatively fast obsolescence of commercial ptaticldas and tha continuing 

improvement of products and manufacturing procaaaea ara inherent to tha 
pesticide business. 

At present there are various trends in pesticida research and development 

which will have a profound influence also on future formulation activities ia 
developing countries. 
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Hew products with A selective performance rgainst «pccific pesta will be 

developed. Aa a result th* familiar large volume commodity products with 

*  broad applicai loa range will teñó to be replaced by new selective 

product*, tut with H  more I imitr.I Wirket yr-tentitü. 

Now types of for«ul«t..on air, being develops. The«« are designed to 

»prove the performance of ih, f»,.MCid* for certain applications or to 

fUmin»te un«ilf#.i.rafci.. , iú,-  effe« t.,.. Con v«it tonal p«*Uclne formulation 

f«,Uitiea «*y not be suitable for- manufacturing e^ of these producta. 

The rapid «avancement of mod*• cultivation methods in developing 

countries will call for new techniques for pesticide application in crop 

protection. For inetance ULV (ultra low volume) application technique 

haa aigaificant advantages in many areas. Widaning intere at in ULV 

techniques may hare a profound affect upon the viability of unita designed 

primarily to handle large quantities of low concentrate formulations. 

Toe increasing consciousness of probleas related to environmental 

conservation will greatly influence pestieide development. In the 

manufacture of technical peaticid.. and formulations »ore attention will 

be paid to personal protection «.ensures, to pollution conscio«« design, 

•agineerin* «ad construction, to pollution abatement, waste disposal and 

affinent treatment facilities. For «.all formulation plants the cost of 

these anti pollution faciliti«» ia likely to be far greater than the 

capital investment required for the actual production units. It is 

obvious that this aspect should be fully conaidered when evaluating now 

investment opportunities with capital recovered only after, say, ten 
years of operation. 

There ia no doubt that the general trend, in pesticide development, n. -ntiowd 

•bove, win call for a high degree of sophistication, diversification and 

flexibility in production methods, particularly in the nanufaottire of 

formulations. A local manufacturing operation ia only likely to be successful 

if bscked up by « continuing support from a major research and development 

d 



effort. Both li. th» e«r!v evaluation of opportunity« for ^cwio«ic«lly rlabl« 

local formulation faciliti«, anJ in maintain»* thi« viability i» tha futurt, 
co-oparatioa 1« clearlj H k»y furtor. 






