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LIy SUMMATY

1. The world's fuod problem is getting “poravsatod and very few
countries are completely imuune Lo periodical shortages., Increasing
populations pose a difficult problem for developing countries in TSCAP
»eglon, where famlly plannin mensures will tek: Long to have An impact.
The outlock for the nexc 20 years will be blesk unless apricultural
productivity cen be increased by minirdzing losses - pre - and post-harveet
on food amd other.crops , some of which earn valucble exchange, an essentisl
input for long term industriel and econonic growth.

2. Pesticides can effectively reduce losses given scientific support
of pest ménagement in relation to production, cistribution, and market
development. Because of their specialized n°ture, pesticides cen only

be propagsted under quelity supervision and cortrol.

2. The consumption of pesticides in developiig countries is brosdly
in accord with ewerience in developed e onminies but there ire differences
in terms of suitabilitvy/seloction of maccrials applicable from one country
to enother, depending on the agro economic aituation, Scientific plaming
for jasticides is thereforc & difficult task and needs constent review and
analysis, with the aspect of ecology now addinz snother dimension to
~omplexities of future planning.

L A common problem in the developing countiries of MSCAP region 18
to get the farmers in the unorgarized non-plantations sectors to sctept the
tzchniques snd meihodologry o modern apriculture un the basis of 'pay-off!
experi.ence. As the indusiry is resesrch-oriented and resource-consumlng,
8 regional/sub-regionsl upproach for nrductic i and placerant of pesticides
might help to sccslerate developments, in production and promotion, including
a possible share on the sncillary of training through irmrovement of skills,
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5. | The size amd growth of chemical industry in each country

determine® 1 :81 manufacturing cspab. ity. It ie unthl kahle for all
develcning countries in the regien to take to production of even @
amsll proportion of the 90 odd nesticides Aiseovered during the lest
30 years by sophisticotec chemical research.
A regional framwiork ‘v sngeested to initiate
(1) new produniion of technical products;
(11) services including nromotion messures, instituticnsl
supports, training and development, ete.;
{141) axchange of knowledze and worldwide experience in the
context of toxicity, safety, ecological developments
and liaison with U.M. bodies and agencies concerned
with the sutject of pesticides for uss in spriculture
and public health.
New_production
6. There are staple products and "“sophisticates" and local
menufacturing in the -oi.xt of 127i_nsl marketing potentisls seems
feasible for some staples, These were {dentified by the joint UNIDO/FAO
mission in 1973. The following sre recommended for vroduction, 88 soon 88
possible, as a start:
Thailand -~ DDT and toxaphene
Indonesis ~— DDT and/or BHC, with medium term possibility for
thiocarbamates and gradurlly on the herbicides
derived from petroleum raw n\ateﬂale
"Mlippines -~ Copper sulphatc and oxychloride.
7. The cholce of the above nroducts can be defended from the aspects
of technology transfcr within the region through bilateral or other means.
Investment support from respective govermments wonld be necessary on which

some suggestions are made.

/Formulation




Formulstion

R Like t ~hnical products they ¢ : also get outdate . Theoreticslly,
adequate capacities exist all cver the ragion but their working hes to be
modernized bringing in the aspect: of technological change and improvement,
quality control and minagerisl innuts. Raw materials, additives and
equipment are svsileble within the repion. A modern formulation unit

18 potential for gensrating opportunities for employment nnd trainine
of this sector needs immediste and 2ustained support.

Services

9. Academic research facilities already exist at & high level but
gome mesns must be found to bring them into the mainstream of active

promotion of pesticides. “haring of functions, crop-wite is recommended.

Extensicn is a weal noint end footwork hac to be strengthrned with the

help of governments, msnufacturere of pest.lcides ard through the use of
specialists team of 'green collsred managers' built up from agricultursl
and engineering gradustes supported by financial help from banks.

10. These rew tesms nf nrivate ope ators can take over demonstration
work on behalf of govermments and alnc service the nrivate land-owners
slready converted to pesticide usage, on strajphtfcrward contract terms.
Meantime, a comprehensive study to identify the werkness 1in extension on
8 reglonal basis is called for.

Treining end development

11. Pesticides need marketers with technical and commerciul knowledge
and 8 degree of invclvement; Formulation and marketing training must be
8 permanent pasrt of development programmes and » regional centre 1s

advocated for theoreticsl and practical work including evaluation of

rew materials, additives and developments of new formulations and design

of application equipment.
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Knowiedge exchange

12 Scien.ifir work Avrine the 1a:t ten yesrs has led to clasuification
of hasardous and non-harzerdous products from the viewpoint of enviromaent
control and sefety of operation, from manufacture to the point of
consumption. Choice of safe products is obviously the ultimate objective
but the relstive cost is an eauslly critical factor. UNIDO, WHO, FAO
sre 811 concerned on behalf of the developing countries to select
suitable pesticides for sgriculture and public health and international
progremmes sre likely to continue., All countries in TWSCAP region have
a keen interest in resching a suitable consensus on preferences to be
attached to individusl prcducts and achieve a balance on what is
deairable 8 well as practicable, sgainst the background of PAO/WHO
rindings on the one hand amd the essential needs of sericultursl and

humen productivity on the other, It is recommended thet a monitoring

cell on the subject be est-blished as & definitive part of the regiomsl,

technologlosl/‘evelopment centre menti ned earlier.

/11. INTRODUCTION




-8 -

II. _INTRODUCTION

13, Inflation rnd Low giiculturrl productivity hive been the two
inportant subjects «f Qebate amomg t.h. criticil issu.s during last 'three yenrs,
To the develeping countrics these heve been »f erdtical importance particularly
bechuse of the werld food problem in the context »f rapld exprnsion in populatin.
Jowever, 'there is ne time for the third wrld! as "n eminent economist

has put 4t, and the problem of world food "vril=bility m:kes it imperstive that
111 possible mcrsures be ~dopted quickly t: add up to the rvnilnbility‘of foud,
both quelitetively »nd quontitotively. A scricus nutritionnl problem arises
from the uneven distribution of f0d suprly among countries

and within countries, whill there mey not be nny world wide shortage of food
in terms of quentity (c2lerius) or quslity (pretein) n » qlobal basis,

in developing countri'rs where twa-thirds ~f the werld's popalition live there

is evidence f undur-nutriticn rnd m-l-nutriticn, Accordinging to FAO,

the prorest 28% of the peopl: consume diets with calories and protein

contents fer b "rw mininmur r ouiremente  This dres not moan that nothing is
heing done to incrcns. ~utput of fo.od. It simply me=ns thet population growth

is much faster than incrommntal ~grieculturel production,  (Ilese see Annex 1)

14, The present trond 19 unlik-ly to chonge and “he world's population is
stimeted to excced 5 billim in 1985, nnd 7 biili-n in the yedr 2000, The
iorld focd problem is thoret roe un immcdi-".te thres t, Unless this is solved
within the next twenty yuors the situ=ti.n could bocome unmenigeable later,

If the rerlity of th. eriticel ford shortaye Jurine the next twenty yeurs 1s
nccepted, two important issues srise nsmely steoping up of family p]ﬂnn}ng

and secondly imprcved ~gricultur:l output both in terms -f productivity and
conservation. Intensification of £omily plonning even if successful oan at
bost meke sn inpact in the next generation through cumulsative effects.
Meantime there is no escrpe from improving agriculture productivity using all
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tis means scienr» and technology have placed at our dispossl, This would not
only assure 8 better per cepits intake but also add to the ouantum of cash
crops wt;ich earn valuable foreign esxchinge for the economy st large to bolster
‘ndustrial plens snd employment potential.
i5. Modernizstion of agriculture in developing countries particularly
1 South Fast Asis is no longer an open question; it is the method ard
+achanices of schieving modernization which pose probleme. Following the
experiences of developed economies most govermments {n South East Asia have
accepted the role of new agriculturel stretegy focussed on improvement of fam
t2chnology end menegement, to suit the individusl needs of each ©CONOmY «
Hywever, the progress has generally been slow 88 new thinking has not been
oble to permeate deep enough to the rroducer's level. Reasons may be non-
availability of inpute in time or inadequacy of infrastructure, 8dvisory and
teohnical services; or shortrge of cash with the farmer, or & combination of
811 these factors.
lo. Mdern zation of sgriculture 1. develoning count: .es is synomymous
with the progress of the Green “evolution which, in simple terms, involves
effective usage of
1, water i.e. irrigation (whether rain-fed or throvgh oth@r means )

11. oeecds

111, (fertilizers

iv. fam equipment

v. pesticidos

17. It is the scientific deployment of all the inputs which influence
incressed cutput. Without water, quslity seeds aml ecuipment the ims ot

cf fertiliser is lost; even if all these sre there, the crop geins are
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lost if pesticid » are not available in e stage of growt! and in the

post harvesting process, i,e. storage and dietribution up to the consumer's emd,
18. It is ootimated that in Aeia up to 15/20% of agricultural produce

is lost snnuslily because of peste, Taking the case of India, it is seen

that in 1973/74 the losses in agricultural output were eauivalent to

over $5 billion i.e. & little more than India's total foreign exchange

esrnings in 1974/75. India's experisnce is typicsl of the situstion

in South Esst Asis snd it is ressomable to conclude that unless effective

otq:o sre taken to popularise pesticides for greater production and eftective
distribution of sgricultural commodities, the Green Revolution will not be
sustsined.

19, There are many difficulties to be overcome, same srising from the
very nsture of the products, others flowing from lack of economic resources
,lnld insdequate infrastructure of production bases, treining, development and
mérketing channels, and forward planning, etc.

204 The purrose of this nympcsiun is to discuss the interrelsted probleme
Ul .. vedted product.ion. in relstion to the use of pastioides snd to seek visble
solutions, particulsrly with reference to the situstions preveiling in FSCAP

region.

/111
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III. FESTICIDES ~ CHFAMACTTSTICS AND PROBLTIM:

2. The pesticide industry is comparetively very young, with most
developments and progress dating f.om the and of Yorld War II. However,

during this lsst 30 years constant resesrch in apricultural and chemicel |
products has led to the 1iscovery of new products as well as modification

of the old once. There is no strict comps. ision with fertilizers. Whereas
there are about 8 dozen fertilizers established, the totsl nunber of pesticides
which have emsrged from chemical research is sround 900/1,000, and the 'family'
of pesticides now comprises meny groups such oe insecticides, fungicides,
weedicides (including growth regulants), rodenticides, fumigants. This is
understandable us the stretegy £ r ¢ ntr.1°.f uny post haos t be bisedon s
number of factors such as efficacy (cost/benafit) of the pesticide on the
terget, the effect on other organisms, on s0il, water and stmosphers, i.e,
ecology, and aleo resdy availability at the t4me required in the form reocuired.
22, Use of pesticides being dependent on & number of variables, the
sdaptsbility of pest control measures lands 1tnelf to & system approsch which
is commonly applicable to promotion of industrial products, Strategy,
selectivity eand control are the Lmportant components. This makes the task

of pesticide promotion difficult indeed, yet if the rexional or sur-rerionsl
attributes of agricultural produstivity are to be optimized, the rrinciples

of pest management found successfui in develeped nconomies must be translated in
sultable fomms to fit in with the needs of individual cronping patterns
encountered in FSCAP reglon. Just as the development of small-scale technologies
has been adepted in smaller countries without jeopordising the basic principles

of science snd technology.

/The folioving




23. The
(a)

e
'yl

""."QVlil&bili'ty of erip tectinienl serviee and formulation as

(b)

(e)

(a)

-l

following coureeterieiics of jeslhicides are worih emphasizinge
Use of peatieddes i3 now 3kin &) wedicine with cospamable
roles in dinppesis, preventioo, ticatmont ind controld,
Competing vrcducts ¢ licbiv ~vs--broad spectrum - toxielty
and residenl of ecte ars 1 tew Footuads of the problem,

The dizgnosis of 4isac. 8 and tro-tpent .f crops are nat

ends by themsclves, ~nd work2ble snswers, depend on

near the poirus of cnsumption as possible,

Fear of pracunt cbsoleszenc: ind the uncertainty on adequate
rcturns from thie capital intencsive industry, through
aprlication of new tcehn.logy in & small consumption area, has
often innibited new ~ntreprencurship. Alsn, trained manpower
in more then one disecinline (o synthesis of griculture,
industry 'nd map gorent) 1s °n sssentinl regquircment to
promot: the us. ~f wvesticides,

Although promoticnal ¢ffort by woverrments and eivil

agencies, supported by auick Ctamr;xunic-'x:i<>n_media, has led

to the esteblinhment of pesticides in “SCAP region the pace
of progress n2s veried from ccuntry %o ¢ountry in the ecntext
of the supports for indigenous mannficture, deployment of
foreimm cxchonee resourccs apd the ava?lability of the
requisite indeestrucinre,

The grewth ond Aevelopment of the chiemical industry has

an importent bearing on momufoeture cf nesticides and their
evallability to the frarmer, direct or Lhrough such agencies as
the, gdtuation in cach couniry (or eropoing -rea) might rejuire,
Pesticide production, histericelly, hes been rclated

/to the
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to the rapid prepress in utilization of mincrals and the
profress of potro-chamicals in its connectiun with manufacture
~f organic chiemiculs Damaing the basis of plasties, resins,
dyc-stuffs, »nd other impcrtant nrean of the chemieal industry
all cver the world,

(e) The progress of fortilizor @ sponsive high-yiolding varieties
of crops attracted incressca o of pusticides as these
varieties are more pronc to pest nttack; a change in the
relative incidence of pest has been experienced pnd unknown
pests ‘have posed a problem in c¢rep protection. For instance
a lerger use of fertilizer hes meant a demand for greater weed
oontrol messure, As time paases this fundamental shift in
the “emand and markct for pesticides might get accentuated
leading toward demand for newer types of materials with their
own specific usage and benefit, The comparision with curative

drugs is obvious.

IV. OONSUMPTION Th.MDG.

2, Annexure II is indicutive of prograss in certain developed and
developing countries. Because cf the fasi growth rate over a short span
of time precisc projection on future usage ¢ rnot be forenrst with acouraey
to cover 211 countrius in differcnt st ges of ezonumic development. The
progress of now research and development, difference in application of
products, di!'fercnfial agriculturcl rractices, ruling possibly £r the
same crop in two different countries, complicate the noture of data
available from diffcrent sources, However, the consumption pattern
experienced in industrinlizcd countrics is getting endorsed in developing
contrievs to the e xtent that the use of insecticides lerds ultimately

to a grecter demand for hcrbicides and fungicides. As manual labour
become expens:hie, herbicices will assime 2 grenter mls in developing

/countries




coantrics, Incceticide Toveget bl crior wio 1 L altr el ittention,

torether with some cmphesds on biclple ) oonted  F oronfo,

e Albhoug' the basis fod o hetic: ¢ f pootwtide e on eveloping
countrios mipht be. disrforent from the eonsidor tin apriying to other
countrice with dirforinticnl conry of Ind, T2Lour ond inruts, there is

no cisagreement on the infrastructur] noeda of applicotion know-how
through sdequutc formuletion eopacity ant! m rketing channels. In addition,
Job training progreaames for cperttors ond teehnielons cre oasentd al

v Vi rywhere,

26, It hra been cstobliehe  that the juslity ~f technicrl supervision
18 an important fretor in determdning the currant »nd future potential
uses.  No wonder contr:lled sch res in we 1l pamnyed farme have given
bettcf results than in smell iniividual heldings Jacking teochnieal

breck=up "nd supcrvision,

27. Agricultur:l products in MSCAR povdiom - r.oimnortant fHoreign
oxchange carmers.  This is brdly necded for the overtll Ceonomic growth
of the countrice., Thor fors oxport crope hove trditionally reced ved
priority attenticn. Happily, this cxperience has becn meot uscful and
hos set good trends for rppll.d preduct resoarch bearing -n the usage
of pesticide. This orgamized structure if projected wver a wider ares

would »ffer expansion of potentinal,

28, But therc is a very bip 'if', consumption trends arc a resultant '
of the imterplay of a number of forces under diverse managenent and
control. Verirbles arc many ~nd nny intclligoent planning for maximizing
pestieidal operations hes te nnalyze conatantly in scientd fic amd ceonomie
terms on the factors and 1ccide on the options, Facts impinging on the
usage of pusticides might be summnrized as follows:

/(1)
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(1) Sovernment poliey ¢ e min, promti n o agriculture -
the role - f ineentivios/b nofits Hiferdd for individual
‘s of @gricelturel ind fdurtritl poducti n. L ottemnas
of imy orts/ex urte, Dutics/tairlffs,

(11) Pricc trones; P ttorns of curront comsunption:  Product/Areas/
Crops/Posie: mat ‘ron2 ond fature projecticns nllowing
for prvduct Aispl coment " nd substitution.

(144) Loci 1 mrnuf: cture &nd futur. nlone:
Technical grodc prsticices
Formulation
Indiger.ous scurces ~f chemlcenl
rrwmtbteritls, cuipe nt ond knaw=how
fincillories - Fillurs, spraying/dusting apparatus,

(iv) Availebility « € instituti nol supports - agricultural
roscareh eontres, univerribios, dote ecllaction, extonsion
work, HRodo of yrivote inbustry “nd opr ducl asceiaticns,

(v) tersonil oveilabidity - or duct/erop manceurinl expericnce,
training ant dove loynent progeammes,

(vi) Misccllonccus:

(7) St nd: Mization
(b) Geographienl Joertion - f inputs
(¢) Tronsportati-n and froeight costs
(d) Adequicy of fintinc/erdit
(¢) Environm ntal/cecl glel development snd their impact
(f) Expericnee on toxicity ani hammful residues.
29. New ccncepte on hrzards, toxicity, residues snd ceclogy have beon

suporimposed on an - xisting complex siturtion. Yot 211 the work must be

dcne == a task cxpensive and, or brbly, teo lirge for 2t lornst small

countricvs in the rogston.,

N NERD FOic A NEY OUTLO K




V. NEWD FOF " MNEbk OLULuCK

30, The comerstunce ~f conorde progres- ~f =ay nttion being
developnent of its noturel resources ond annp wer, it is important
that countries in ESCAP rogior concentrte . cgriculur. 23 a
foundetion to huild sclf-sucteining prductive econendes, It is aloo
relevaint thet the grewth of the entive noticrsl coonemy - f a country

is needed for the future ti increes: ~gri~ultura) yrduction, which will
depend on the farmer's ability to ourch s innuts which will be the
output of industry. Farmcers will thus noed to 521 2 m2jor portion of
their horvest in good comdicion & L "Blo o bueome prosncrous enough
to beceme suppliers r= woll 28 conswe rs 1 oreduets, The chicken and

cgg rclationship is thore,

31, To persurde f@ormers to aceont whe techniuw @ ad methoas of modem
agriculture is not casy; in tirJitlonal subsistinc. coconomivs of Southeast
Asie the cultivetors foor new risk 0 mest of the tim th2y ‘re close to
the margin of povervy. If 8 firmr .s Lo invest in modern inputs of
improved sceds, fertilizoers and pesticides, these resources nust be easisy
availeble to him togither with 7 system ~f f-mm ercdit sc that he can
afford to purchesc them. He would 180 like to be instructed in the proper
and economic utilizition of thes products and be assured that he will be
campensatud for losses incurrcd in the process »f innovation. Finally, he

must be shown thet the potenticl pry- ff 1g¢ werth the risk.

32. To induce formers to change the potential pay-off must be nnt
5 to 108 but 50 to 1D0F. Ad-ptin of deop wolle for irrigation in West
Pekistan is an example. In five yoars nearly 32,000 tubc-wells were

instelled at a cost of $1,000 to 32,500 each on ferms no larger than

/25 :eres
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25 acres in the cotton and rice rceiong »f Funjeb. A private investment
of $50 million wes mrde by traditional {rimers without Government subeidy.
The wells y1add for themsclves in tw: yoors, proving the puy-off as large
enough to meke the fermers change,  How this psy—ff is to be established
in prsticide ~pperrs tc be too big o pmtl.m for individual countries.

The 'club' approsch might therefrr be well-worth o discussion.

33. All clubs are not the sani; the constituti~n of a club assumes
some common intcrests, objectives and cblig:-tions. It cannot be denined
that there are » number of common problems for griculture in this region;
we heve primerily rein-fed ~griculture subject to fluctuetion in output
between the good ~nd bsd yerrs of monscon. igricultural infrastructure

for transport snd s tor-pe is not fully doviloped And | rowth of intensive
technologiccl agro chemical industries is slow. Pest ~ontrol programmes
get lindted in scope with emphisic on fir -flighting r-ther than in advance

planning *hrough prophylasis., =nll these lcad to inadequatc crop protection..

34. Althoush #11 countrics ~re not in the same st:ge of development in
tems of production of pesticides, agriculturel education, extension and
maorketing scrvices, cte., therc 4s # common denominater of low agricuitural
productivity in an environmont f eriticel deperdence on agriculture for a
lerge prcportion of populaticn with @ common expectetion ~nd rationality

of improved stand-rds of living.

35. The pesticide industry is teennclogicslly oricnted 2nd high
resource=consuming. Theite is on urgent need of ¢ urtship ond collaboration
within the region to help one ancther to croste oxtrr output of erops and
to build skills nnd jiobs ultimrtely necded te back up now industries.
'Going it 2lonc! is time ‘nd money ovpsundng nd © suitable "rrongement

of regionsl co-operrti:n is whit the times demand.

/Assuming
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hssumir, ~corptoncc 1n priratys. 0 the enecert of ruel omel/
sub-regionci co-rpuretiong, certodn tnporotives wrisc., Ay multi-naticnal
effort requires footwrk o tdentify ameg for priority sction in the
context of potenti- is on 2 repdenclbect -0 The llnking of ne country's
strong poiny with the wsps ir othors, whotn v technolovier? or commercial,

noeds extensive s tudy te determin: [iveibiliti ¢ of product demarcation.

36. Cogniznnce hre Lo be token of the i lanility of local inputs.
As, basicnlly, the collaborstin will hinge on manufactueing, the nature
and quelity of such cnllaboretion will hove to be enpefully workad out,
vot forgetting the ¢spects of shared investment and tuchnilozy including
thet to be traneferr<d frem cuteide the rrgion. The influence of economy
of scale and markcts overall in the ontir reslon 28 7 unit will heve to

be examined with export potontisls included,

37. Informition for guidrnce of different countrics must be gathered
a8 a continuous prccess snd thie might nied » central clearing house for
feedback. The twin aspects of pr.duct recscarch 2nd v loment in this young
growth oriented induetry ~re of fundamental importance to help in bridging
the technology gops and nescciated pmbiums relating to proccess and market
research brsed on applicati n pnd experience, It {8 fur consideration
w!?ethor some of these contr-larvicing functions cannot be t ackled with

the help and guidance of some oregens of Unitea Natione like FAO, EJCAP and

UNIUO.

38. For the purrcse of regional co=rneration the key requirement is of
optimisrticn, which in the cont xt of the iventory listed on paac 8 would
ocover the following ~reas:~-
(1) PNew pruducti n of tochnies ! priducts ond thelr [Hrmulation.
(2) Services - preaction:l me2sures, institutional supnort.us;

. /p rscnnel
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personnc i avatls!t ity ond training #ad developuent

progremmes, merko ! rescorch 2nd product development.
(3) kxchenge of kne lwige ond worldwids experience of

differait couatrics o« p. the context of toxdeity and

ecological deve Jomienta,

39. All the above amas hove v levines to .aviag on ccete and time-le

in relation to ppricuitural practices fouad sveceseful elsewhers in the world,

o) Pestigides production

40. Technicr1l producte arc, brsicrlly, churicals of organic ond
in-organic origin end their nenufacture i subjioc’ to well 'mders.nod

noms of technology "nd vinbilaty  The catorproncur must consider whnt,

to produce, when to produce ad b to produce. Toentification of new
pesticides, bistles with J!ifi.ui*ics = _he tor2) a2 of ectihilsaed
products is very lerge (sboul 900/1,000) and Liae Vis: e atill groving;
some of the items arc used in "oy smll muantitics while cthers are

large tumover producta. 4 stendily growng range of casmcals mde wivh
sophisticcted chemicel technoingy s ‘hus cffeived fr 2inest 1 fixad numbe>
of orops. Thie csn deun® cny nvregpechive minufactures who might toke a view
that there might be better proavete conding lene fleriag bioger potentials
for usage "*nd prx fiteh ity Product obzolr snenso boing achcone ferfure

of the industry, tho sntreprercur would he nasurally worrivd whather the
product will long ¢nough t- m2c k1t svectments worthuhile,  Alse, the
market development bedng subjccl to wrprocision, lecisizr making Lecomwss
slow. Fortun:tcly, the rote of ohsulescepse veries from on- preluct to
enother. Thore arc !'siaplea' hich might pe vopards a3 the 'ola falthful!

like BHC, DDT and commer fnpicicers whfch 'ro atdil) in nepulor use and would

Je rtipue
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built, It might b oo Lo Coer ot those "utaples! in the st

ins Lanee

i Atbaut 6O < ochmter ] vr tuct oy v omaeut etured In the ESCAP
reglon tncluding Indic el Swven, o sovre e o tly o Aren of

aprellcntion,  Produetion 8 o 0 o it oo counlr s oean be

¢ <bemded within the rori oy,

L. The first otor Low rds ro i ol a d=-r 1iane wes tahken through

a joint UNIDO/Fae Nission in LT the Phabipnim <, Indonosia, Malaysin,
Thailend, Nepel, Indi: nd Afel rictonoand the so=foacitdlity sarvey of
pesticldes preductions in thes countrioa o the b whl rodon has besn
edrculsted sopvretoly. Admdtleal, , the eountry list coald have been more
cemprrhensive bat this roport un's rlinos b cosic ob) ctives and identifies
the £irst few projocts which noood priority attentl n,  In brief new projects
ure recommended for Thalland, Indonesis and Fhilippines, in the 'ataple!

preducts,

L3, Thailand UDT °nd toxaphon are supesbed. The tomer 18 still the
cheapest nd simplicst posticide roeardlong of the svertonos of pollution
and ceclopy engendered in dev loped ceonomios Jike USA ot Westorn wuropeg
the latter is o product derived from Loesl raw matoriais, {.¢, pine~comphene,
For DDT, chlorine 'nd ~leohe1 apc  ther row motorinls and Thal lind has
potentinl sources ot supply includine @leclhel fron formentUion of sugnr
molasses, Thail=nd's n.ighbour rooxt boor, Meloysia, could fein in the D07

project bechuse of ito aurplus ehl rine,

L. Indonesit  Chelorine ind othon l ore 5lse vellablo in [hilippince
and Indonesis but the lotter eon provide slso benzene, Livlly, both BHC
and DDT could be reeommended {or Indoresiz ond 1t womld be 1 question of
choice whether to hove ~ne or twe plonts tor DOT, 1., both fHr Thiiland and
Indonesia. To the above 1]st one e-uld ndd possibilitics in Indoncsia

S fr
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for thiccartametes (incluting thiram and ziram), tetradifon; paraqnhat
can be consider i because of prospective availability of cicap local

raw materials derived from the il (ethylens, methonul, benzene,
chlortenze, nrphthol, pyrindine) and hecause of thoe plant which 18 under

cperation producing carbon disulfide,

L5, Philippines has dev. Leped copper mining and could undertake
manufecture of copper sulphate and coppir orxychloride with minimal require-
ment.e of imports,
Annexes JI1 ond IV show:
Rew mrterinls noeeded for important poesticides already

populrr in Seutherat Asia.

L6, The choice of the 1bove products can also be defended from the
aspect of technclogy transfor within the rogion, Bilrteral possibilities
for the products r.commended xist. Marginal t.chnology from outside of the

region, 1f nccensary, should not be too expensive,

47. hegardicss - f the c-mp-sition "nd niturc of project share-—hahﬂné.
the Covernments in the o untries concerned must be willing to give full
support to the pr }octs in the interest of promoting agriculture. This

can be in temms of activating nuw producticns 28 well as in promotion.

The 1ntter is discussed in a subscyuent parc-graph but in relation to
production this should be in the farm of incoentives such as:

(V) Excmption from payn.-ﬁnt of custom duties for all equipments
and raw metcrinls net available within the country with
p.mission to import cquipmonts as a part of foreign invest-
ment, 1f rcquired.

(2) 3pecial financial arrangements and low interest rates to

apply to loans given by banks for pesticide projects.
/(3)
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(3) Transfor of complete plants to be permitted, if feasible.
(4) Profits mde by the enterprise should be income tax free
for the first 10 ycars,
(5) Special dispensation by municipal govurnments on infrastructure

of services, i.c. water supply, drainage, etc.

L8, Some of the above incentives have already ylolded good results

in other developing countries particularly Brazil where the pesticide indus-
try has made a2 pronounced progress. A short profile om the country is
attached - Annex V

W9. It 4s felt that a beginning made with a few produets will build

up & base to generste expertise and motivate diversificstion as the techno-
logioal capability in esch country grows in time with the market potemtials.

50. The required data on investments has to be up-dated because of
the oil orisis in October 1973 when th UNIDO/FAO Missior first carried

out the survey. -

/ (b)




b) Pesticides formulatior

51, Unlike fertilizerc, , .7 :lder & o rarely sprlied noat; they must be
mixed with dilueuats 1.e. 30lids like tale, or liquids, solvents and even water,
the mixture being prrparad in simple plants and equipment for blending, paciing
and storage, Additives such as wottuins 2gents, emulsifiers, dispersing agents
are 8lso used, Given ihe Lechnical products ol standard quality the other
ingredients and machinery asre 41l available within the region; there is slso

o reservoir of experience in differsnt countries, buil®h over the last 15/20
Yyesrs and geps can be filled through mutus) arrangement.

52, Making of formulations is not so much @& technical a3 a market-directed
operation. Where to meke tf wiil be determined by the demand pattern, subject,
of course, to criterie of feasibility e.g. total market value, local avails-

bility of ingredient.s, easy location of services like semi-skilled labour and

ﬁulliried managerisl, technical and acientitic, staff. Theoretically, @

nénufscturer of technical nroducts is best suited for makine formulstions
through vertical 'ntegration of rie oper' ions., However, w ile technical con=-
trol mey be his forte, nc will elso heve to depend on outside supply of meny
products. A decision must therefore rest on the market nced, bearing in mind
that an Asian farmer is endemicelly short of cash to build any inventory.

He would prefer to buy as and when he requires a particular product and the
cource of supply should be within his easy ressh, msy be two to three days
trensit, That is why each country must have 3 large network of formulatora
in addition to the marufacturoers of technical products who will spearhead
épplicetion resssvch end product development through technical sales service,
53. The relative economics of small and large upite is often debsted;
agriculturel applications being seasonal, it msy not ba pussible to ensure

12-month usage of every plani but against this one must wecigh the advantage

Jof &n eesy
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of 8; easy sveilability, "he dull pericd cen ta ured by the technical
operatives for mai tenan~e, study and prep cation for Lho fu re, laylng in

rew materials, packaping, investigation of competitive sources of supply ete.

as in the puger '1rductry,

Cire in the context of the reosionel proLlmy At ehonld not he forgotten

thot foramulotion pointa have bacome centres for n=v tmsli-acole Indnstry. Even
tisuch 8 low lavel of technology 1o involved, these uniti crects eaployment

and gonerate opportunities for training end develorazni in %he modern ert of
industry through acquisition of new techniques eof production snd auality
control. Menpower trained initially in formulation thus updates itself with
the progressive trends in the ~ountry. This hie economic ndvantagas and buildq
up ransgement and expertién 8t the srass roo’ - 2 very ueeful socisl attribute.
55+ Formmulations c°n alse get outdated. Thewe ima nced for regular feed-
ack and exchange of experienze within the countriees of the region on improving
typas of formulation, Lactly the problar of enviroiment, tufety standards and
legleletive contrels should e tackled on a regionsl/subregional bqaia, to
*vold unheslthy repurreusdsion uii vas pavdue.s dla tioor 2pplicatlons.

56.. There is als & pressing rcquirement of positive ateps to reduce the
corts of formulations to the utmost, Lshour end staif costs can be kept in
sontrol through usual neens of periodical reviews of work losd but the expensive
ceiponents being the technical grade bsse and ancillaries Governments of
‘ifferent countries can help in operating a 'convention" or 2 form of customs
union 4n that, eny technical grade basic chemical ingredients or equipmert {mported
for agricultural and pubiic heslth foraulations from other countries vd.thi.n‘tho
seme reglon, should bc frec of imnort. cutizs or other lovien such ss excise,
ssles/purchase taxes ohe. Thie wiil provide incentives {or new fcrmulatore

and #1so help utilization or such surplus capacitlen as mignt exdiet within the

/region
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region. Sea, air, road and vail trencpope. wdd nrosresaively to the cost and

this intre-regionsl concession wou.d go wume wey to reduce the burden on the

formulator end bensfit the farmer.

VI, SELVICES AlVD FROMUTIONaL MEADURES

(o) Research Institutes - harreasing

57. In view of the meny vsrisbles involved there is a need for a mens gement.
oriented approach to the problem of vromotion through integration of components
having a besring on the usage. The technical products (and their formlstions)
sre the heart of the system ro doubt but promotion of applications and growth
are its important arms and feet.

58. Fundamental/spplied apgricultursl research facilities slready exist in
the ESCAP region; these have grown during the last 20/30 years to deal with
genersl and specislized aspects of crops 7nd commodities. Product development
centres are spread in Indonesin (Central Research Institute, Sugsrcane Institute,
Institutes for F.cste Crops. Tobacen, Cal.ulose, Tes 8nd Ruboer Resesrch Centre,
etc.), Thalland (Forest Product and Biclogical Research Centre), Malaysia and
Philippines (Todent Research Cenire, Internsticnal Rice Resesrch Institute),
Pakdsten (Cotton Committes & Institute). In Tndis infrastructure on research,
development snd advice is avsilable from 12 research and commodities stations
including on "€+ rice, tobacco; 10 important agricultural universities have
been established, patterned, on the linea of land Grant Foundstion in the

U.S.A. There i3 nc dearth overall in the developing countries of ESCAP region
of such bodies. tHowever, not all of these are direstly effective in promotion
of pesticides which process has been left so far to the pesticide industry, i.e.

producers of technicsl producte, mainly affilistes of overseas companies

/who
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who have to depend on imuor:is in & large wav from which formulations ere made,
the market channels being their distrirutors(Sophisticated formulation are
8lso imported). Each comnsny has intern .t in a small number of products and
a8 constraint is chvious. Alss ccmpeting rroducts are being sold, Whereas
all these in any sehislicated ceonomy would lesd to the expansion of usage
of the best producta, in an unier-develored country thie can bewilder the farmer,
who has insullfeient krnowiedie tn pudde him,
59. Thero is 3 nced for 2 closer involvement of the research institutes
and pesticide firme in rromotion, e.g. selected institutes should take over
responsibilities for the psrticular crop in the aspects of applications, fer
the entire region. For inctsnce, work could be shared an follows:
India - tes
Malaysis - rubber
Thailsnd - rice, forestry
Indonesis - tobacco, sugar, oll
Philippines - rice -
Pekistar - cotton
etc.
60, The resources of the institutes will heve to be sugnented and a
fremework for participetion in product development devised for the benefit

of the entire region.

(b) Extension
(1) As far 8s the cultivator is concerned, he wants:

1. 8 creditsble product (with record of performance);
11. an effective distribution point;
114, 1local sdvice close to him on prevention of disesse on cropo.
and sttention 0 his compleints if things go wrong, i.e. expert
information in identifying the pest and selection cf product for

treatment;

/iv,




iv. prices &nd term of busineuss he can afford.
Al. All the abnve factors rest on the nssumptior that the farmer knows
and is convinced about the role of pesticices in crop protection. This brings
into focus the need for adequate extensicn work and demonstration. Unlike
industriel raw materials intended for s few noints of consumption, lines of
product development snd mrketing rn pesticides run long and deep into the
countryside,
62. . In the "5CAD region, extension is a wesk point and has inhibited
development and usage of pesticides except in large plantation with menagerisl
infrestructure. The problem is exempiified by snnex V1 for six inportant
sgricultural states in the Indian Unlon. When it is rumembered that India is
the second iargest producer of pesticides in the entire F3CAP region, next
to Japan, the role of extensicn becomes clesr, 8e the following figures of 1

unutilized capscities in Indie will show:

a Thommes) (T A *
1964 26660 10863
1965 3511 12670
1966 37900 14137
1970 59914 26000

(Source:Pesticides Associstion of India publication)
63. It is unthinkable thet capacities would have been left unutilized 1f the
demsnd had been built up. Need for improving extension wna endorsed Indis's
5th Plan document for the period to end 1978/79.
64, There 18 &n urgent requirvement for a special project study on how
exteneion work can be stepped up and the existing weakness overcome.
Helps from UNIDO/FSCAP for this project seem necessery tc cover the entire
region.
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(¢) Role of Associstions of menufacturers/consumers, etc.

65. Aseociat ons. in developing coun ries, are general., concelved in terms
of confrontaticn and frequently get into conflict with one or the other sector
of the economy. including with Govermment. Importers’ agsociations have tn
nrotect their limited franchice and ask for muximum imports, and locsl producers
of similar producis sppesl for protection against them; consumers want both the
cetegories to carry the cost of development and yet sell at the lowest possible
prices. Even though in theory they have s common interest, in practice
promotionsl measures get obfuscated.
66. In pesticides, the sectional interests involved are:
i) Basic manufacturers of technical products

i1) Importers

1ii) Formulators

iv) Users - agriculture, large estates, public health. “
61. Overhanging above them all, in developing =conomies is the responsibi-
1ity sand role of Governments who have tc meintain @ balance on what is reouired
in ldne with their policies on ioreign exchenge earnings/utilizetion and
industrialization, It is unrealistic to expect one product association to deal
with the situation and also scquit itself effectively by helping in promotion.
Who is going to pay for the services and how is it to be funded?
é8. A worksble ides seems to be to devise a split of the “horison" into
(1) organized, (i1) unorganized sectors. (1) should comprise the 1arge
plentativns with developed infrastructure of agricultural managemsnt end (i1)
small private landowners and extension demsnding undeveloped farmers. The
orgenized sector should be the responsibility of importers and manufscturers -

they themselves sre the pmduct of urban culture of commerce and cen desl with

/the requirements
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the requirements of promotion, -~ any pmgressive importer must be sssumed
to be a potential menufacturer. The unorganized sector being a large one
will have to be serviced in a different way through some government or
privete agency. There would be a case for farmers' sncleties for individusl
crops sand aress, which can be encouraged to achieve consumer grouping with
8 ocore of common interest. Formulators will have to remsin an individusl
entity serving both the sectors on mutuslly scceptable terms of business,
The subject is worth debsting in the symposium against the background of

experience in perticipants! countries,

/ (d)
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() Uma of privata croj: protection contractor - green collored managers

69. Assuminrg that Governmental macalnery has not achieved the objectives,
an alternstive v. .ih vonsiderineg 16 the onsorsaid of & cc operative
endeavowr through ereation of snwull fims where agricultura) gradustes and
diplomaholders in englicering could h8nd together with institutional support
¢f finence through Banks {at concessionel interest) to purchasse spreying
sschines applicator equipmen. and jeeps, etc. and undertake piant protection
vk on eustom basis. Tho output of quslified gradustes is adecuste in the
+cglon, and as in formulation units, this will creste new jobs and reduce the
burden on Government budgete for mainteining lerge estsblishmenta. These
crop protection/management companies might grow up in time as important limbs
of agricultursl promotion drawing their economic sustensnce from output of
business (for demonstretion and extensicn werk from government end servicing
contracts from privete land owners who mey offer their own laboup), and
technologlcel guidance from renearch stetions and agricultursl depertments of
Governments, end thus help in £1)ling the gaps of infrestructure st the field
lavel, for Servi~e as well &® market res-arch and devalopment,

D These technocrats co-operstives could diversify into stociing pointe
of pesticide end formulations, 1if they so deeired. That should be & growth
prospect.

(¢) Distribution and credit

Tl. The Asian trader in & shrewd operator, he will stock materials if the
business is there ani give credit if he can rely on the debt being repeid. The
eituation yill very {rom country to country snd from one &rea in the country
to snother. Oenerslly speaking, 81l Governments in South Fast Asia are seised
of t'hc problsm and a rigid regional structure would not be fessible,
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(f) Iraining apd d eveloppent

72, Quaintly cnough pesticidec nre s.phisticated producis te be propagated
to unscphisticatcd users, This requircs marketers with Sechnical knowledge,
which muet be up to date, and als . +"lism'nship . f mere than average quality.
Such techno~commercial ~xpurtisc is curiently in ehort surply in all developing
countries, including in the ZNCAP region. Thorefore, tr2ining and devel pmant
1equirements are and wilil nontinue to be the arux »f any effective progromme
of promotion in terms of “dequcte pcre.nel build up, Whereas, manufacturers
of technical products have their stand:rd international drill on job training,
the espects of formulstisn "nd m rkcting will noed a cohesive suppert which

will be most economical to provid: on 2 regional basis.

73. Manpower shcrtege 78 well as rcescarch and development effort can be
allevizted by vsteblishing somewhere in the region a combined training/
information model formulation plont which c”n 2¢t as & centre for

(1) Theoretical and proctiesl treining facilities;

(11) e~1lect end disscmintt. 1 fsmetion on formulaticn methods
and technisucs; ~ls¢ develop new designs for application
equipment like¢ uspraycrs, dusters, stc.

(111) chemical and biological tusting ~f active ingredients,
fillers etc.

{iv)  biological and toxic logierl cvaluntion of experimental
farmulations;

(v) devulopment of prototypes and marketing models workable in

th« develuping countries of the region.

Th. The empphasis will be cn & yenr round programme »f churses including on
production and evalurtion of pesticiie formulrtions, (UNIDO's experience in
Bucharest on 2 joint Romania/UNIDO prject of this naoturc can be useful

in orgenizing such a centre).

/(8)




(g) Knowledge exchange - legislaiive measures, environment and ecology

75. Festicider are chemical products of varying toxicity to human beings
and other organiemm, affecting them in different ways. Although the most
important, agriculture is nnly one large consumer of pesticides, other uses
sre in the home and forpublic herith pest controi services such am locust and
mosquito control, rat control, ete, There sre pera-industrial useges, e.g.

in railways such as for weed contrnl; Hezards to humsn beings are thus involved,

st all levels from production of technicsl products until the ultimete
consumption, thromgh the chain of formulation, packaging, storege and hsndling
in distribution.

76, Aspects of hermful residues/environmentsl pollution are now ettracting
8ttention, &nd scientific work during the last decade has lerd to classification
into pollutents which are hazsrdous and non-pollutsnts which are sefe, and
basic resesrch in zoclogy and envirommental control has helped a better
urderstanding of crop pest life; envirormental impacts and ecology, to provide
methods of control of destructive speciea, such as bats and rodents, and to
help increase the population of usefus species through environmental menipu-
lation. Meteorologists are studying the possibilities of forrcasting
epidemics and likely infestation of peute. 4il) very complex indeed, perticu- ‘
larly in the absence of 3 global spproach and conseneus on suitable aslternstives ‘
to pollutants,
. Administrat ions (civil, spriculturel and industrial) in the developing
countries face 8 near iilemme in the ~ontext uf:

(8) choice of products and Lheir propagation in relation

to cost and popularity;

(b) safety and control of operationsj
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(¢) the dichotomy of the situstion i,e. play safe by
avoiding use of hermful orcducts ond face the risk
to agricultural end humsn productivity from
controlishle dicwssces or uve »roducts which are
31legedly pollutante;
(d) & lack of definitive replscement nrogrsmme within
the redources of developing countries.
8. Fortunstely three internationsl sgencies, VHO, FAO, and UNICEF
(UNICEF are 8 lsrge buyer of pesticides for their own programmes, and slso

on behalf of individual countriss) have been engaged on the various sspecte

of the problems and especially WHC have been concentrating on the technologicsl
aspects involved for over X yeors, Their collahoration with FAO extends to
toxicology of pesticides, safety of food additives and there i3 & joint empert
committee on pesticide residues and clsssification. Developing specificstions
of pesticides suitabic for agriculture and rublic health is & part of their
programme, the main purnose heing to nchieve 8 compromise on whst a manufacturer
cén mske, user wants and can afford to buy heering in mind the aspect of safety.
These progremmas are cxpented to ~ontinuve,

79. In view of th- :ommon interests in the FOCAP countrics alrsady
discussed, a8 centre In the rerini to monitce rerearch and development through
exchénge of knowledge and expertise f: indicated, 1f the centre sdvocated

in the earlier paragraph i3 crested, 8 cell within it can be housed to take
care of all the aspects f ecology and other relative developments, to msintein

8 regional lisiscn with WHO/FAO and develop worksble guidelines for the
ESCAP countries,
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8o, The impact of new thinking on environment accompanied by the
incidence of mounting costs of chemicsal pesticides, in the wake of the

esnergy crisis, has induced 8 greater swareness and interest on the need

to evaluate alternstive products. Consideration of insecticides of Vegetable
origin uuch;:lkaloids , pyrethrins, ctc. is one aspect and biological control
by parasites and predators is émther; repellents, sex attractants and
bhehsviour control products are receiving attention, However, on the basis

of known experience, even the most promising products have been found to

have l:l.u#ation in sagriculture and public health, in terms of restricted
applicability in rarrow areas,

81, Research and development continues in UN and non-UN spensored

schemes and there seems & growth potential in the long term, but for

the immedisate and short term problems of agricultural productivity, in the
coming yesrs the brunt will have to be borne by chemical pesticides. Mesntime
the proposed information cum training centre in ESCAP region can undertske

mershalling of dats/experience and its dissemination to countriec to keep

them su fait with the developing situation.
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ANNEX II

OCONSUMPTION THENDS

(a)
(b)
(o)
(d)

(o)

World s:les of pesticides, 1970

World use of pesticidus by groups

Cost per lb, of commonly usecd inseoticldes

Consumption trends of diffarent categories of pestisides
in developing countries

Pesticidos - Consumption trends in developing coustries.

1. The attached tablas were compiled for UNIDO in 1973,
from country information submitted at the Paestiolide
Workshop, May/dune 1973;

2. Value figures 2re only indicative (being pre-oil crieis);
3. Projections up to 1980 worked out for selccted developing
countries to illustrate the possible growth pattems,

in terms of nroduct groups i.c. insccticides, fungicides,

herbicides, atc.




Value £ of wWorld

$m. L m, Markot
Usa 1300 45
‘Caneda 60 2
Pedersl Republic of Germany 220 s
France 170 é6
Uv.K. 90 3
Netherlande 60 2
Sweden 10 1
Pinland 5 1
Spain Lo 1
Portugel 15 1
Other Western Europe 90 3
.Jcmn 230 8
Australia 60 2
Bstem Bloo 375 13
Other 200 7
Total 295 100
SOURCE: UNIDO, Vienna




World Use¢ of Festicides by Groups

Country

N. America

W. Burope

For East

Africa

S. Amcrice
Australis and N.A,

C. America and Caribbean

SOUKCE:

Herbicides

61
49
25
31
30
L5
33

UNIDO 2 v10nﬂ.

Insecticides

25
25
L5
42
53
38
51

ANNEX 11 (b)

Z total use in wach arca

Fungicidos

7
23
21
28
16
16
15




Cost per 1b., of commonly used insccticides

Cmpomd
(technical product
unformulated)
Aldrin
Dieldrin

boT
Heptachlor
Malathion
Perathion
Lindane
Chlordene
Endrin
Dichlorvos

SOUKCE

UNIDO, Vienn:

ANNEX II ¢ '('c)

Price
$/1b

0.992
1,665
0.179
0.973
0.900
0.780
1.406
0.602
2.469
3,750
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ANNEX IIX

Chemical raw materials availability for pesticides production in some

countries o

P region

R 7 | Country

Current and potential basic
rew materials for pesticides
production

1 Thailand

2 Indonesia

3 Milippinas
& Nalaysis

5 Nepal

6 India

chlorine, ethanol, turpeutane,

eopper

chlorine, bunzene, ethanol, carbon
disulphide, sulphuric acid, copper,

managenese, pyrethrum, sulphur

oblorine, copper, ethanol

chlorine

pyrethrum

chlorine, bunzene, ethanol, metha-
nol, dichloroacstamide, copper,
sulfuric acid, hydrochloric acid,
monochlorojedtic acid, para toluene
sulfonic acid, nickel, aluminium,
phosphorous, zinc, phenol, caaphene,
sodium hydroxide, sodium cyanide,
sodium methoxide.




1AW MATERIALS FE DED FOR JIMI

Name of the Insccticide

1,

2,

3.

L.

9.

10.

1",

12,

13,

14..

15.

BHC

DOT

PHOSPHAMIDON

DDVP

COPPER SULFATE

COPFER OXYCHLNWIDE

NICKEL CHLCRIDE

2, 4~D-ACID

AIUMI'IUM PHOSPHIDE

ZINC PHOSPHIDE

TEIRAM

ZIRAM

THIOCARBAMATE

ENDRIN

LIDRIN

POTEX 1Y

STICLoS Alide ) POPULAK IN
EGCAP REGIOM

Mrin how Moterials

Eenzene
. Chilcrine

‘ . \,’!!1 1\,‘['& 1
2. “hlurobenzene

1. Dichloroacetamide
Trimethyl Phosphite

1. Chloral
2. Trimcthyl Phosphite

1. Copper
. Sulfuric hAcid

1. Copper
2. Hydrochloric Acid

1 s NTthl
2. Hydrochloric Acid

1, 2, 4-Dichloro phenol
2. Monochloroacctic Acid

1. Aluminium
2. Phosphorous F d

Zinc Fowder
Red Phosphorous

) ~e

Carbon Disulfide
Dim-thyl Amine
Sod. Hydroxide

w AN -
-« & o

Carton Disulfide
Dimethyl Amine
7ine chloride
Sod, Hydroxide

Pl WS A N B
. o o o

. Cerbon disulfide
Ethiene diamine
2ine chloride
Sod. Hydroxide

WA —

Cyclopentadiens
Hexachlorocyclppentadiene
Vinyl chloride

WA —
e o

Cyclo Pent:dicne
Aoetylene
He xachlorocyce lopentadienc

/16.

w o -
e e ®




Nage of the Insccticide
16. CHLCRDANE

17. TOXAIHENE

18, FHORATE

19. Pt ENTHOATE

20. TETH/.DIFON

21, DICOFOL

22, CAKBAMATE

23. CaROFURA]

24. INDUSULFAF

25. FPAMAQUAT

26. FURADAN

27. E. PARATHICN

28, M. PARATHION

Mrin Raw Materinls

1. yclo Pentnadisne
2. Hexechlorocy lopentadiene
2, thloring

1, Cemphionc
2, Gn.orine

1. Fhosphorous Funtosulfide
2. Ethenol

3. Formaldehyde

L. kthyl M. rcsptan

1. L. Bromo Phenyl Acetic Aeid
2. E£thanol

3, Methanol

L. Phos. Pontasulfide

1. 2,4,5-Trichloro Phenyl
Sulfonyl Caloride
2, Chlorobunzene

1. DDT

2. Chlorine

3. Sulfuric acid

L. Pnara Toluenc sulfonic acid

Napthol
Methylamine
Fhosgen:

or MIC

MIC
Ciitechol
Mcthallyl ehlordde

Hexe chlorocyclopentadione
1,4=1utene=N1ol
Thicnyl Chloride

Sodium Cyanide
Pyridine
Methyl Chloride

Catachol

Methyl Isocyan2te
Methellyl chloride
Chloroform

Methyl aleohol
Sodium Methexide

p-Nitrophenol
Phosphorus Trichloride

p=Nitrophenol
Phosphorus Trichloride

/29.




L

Name_of the Inescticide

29.

3o.

.

DIMNETHOATE

FENITHOTHION

KATATHICF

METHYL DEMETON 50%Conc.

Meln Row l_“mtgggh

Phosphorus Pentasulphide
Monomethyl amine

Phosphorus Trichloride
p-Nitro Meta Crusor
Phosphorus Pentasulphide

Phosphorus Fentasulphide
Maleic anhydride

p-Nitro Meta Cresol
Thio aleohol



ANNEX V

Fxocricence of Pragil in pesticides indusirics gevelopment

Apgriculturel growth in Brazil is quitc pronounced, It increased
b per cent In 1969, 9 per cent in 1970 ~nd 1104 per cent in 1971, As a
roonlt, the market for imported nnd loc 11y produced pesticlides has grown
weedily,  The consumption of pesticides increased from 16,000 tons in 1963
to 6€,000 tons in 1972, with only 28 p.r cent of the cultivatid area
ceeciving pesticlide trestment,

To promote¢ the use of pesticides, “he Government extunde a suries
of focilitics such e #saistince to farmors in the way of minimum prices,
ciup-tem eredits, tex rebotes and duty-{rev imports to manulacturers,

1+ !¢ ond technicrl support of rescarch on new products in co-op:ration
in interantionnl orgenizations, The pesticide industry provides
cattene - oon the use of preducts mnd the development of indigenous
crofuction. Progress on the latter i1s, nowever, slow and not completaly
siwecfictnry . Monulteturers abroad have not responded to the potential
s0iet in Prazild,
The valve of pesticide imports increased thres- to fourfold between

156% ard 1972, The tonnage of inports and loc=l production in 1972 was as

Lo jows:
Imports Local production
Insceticidus 24,896 14,005
Muglicidos 20,054 h,250
Herbicides 4,750 nil

Nomestic preduction, which totelled 18,275 tons in 1972 wae
ceafln . to NDT, BHC, cthyl end methyl parathion and mancb. -Bridging the
gan betwoen local menufrcture and the country's demand iz an important
objective of the Government, slthough it 4s realized thot not all the

/chemical




-l

chemicel inputs orc evailabl loeally snA that therc 18 a shortage of
technieally treined personncl. he organie petrochemical industry ise,
howevor, growing at a vory fret -~t.  The tallowing foctors ere |
significent indicationt «f the trend:

(e) DDT »nd BUL repres: U sbont, A0 e = ceal of the local
production witi ndicicoac ! N raoorted for publie-
health spplicevion, Liet is to combat maloria;

(b) The demand fr fungicides hes increased r2pldly
(400 per cent in tonnuoge betwoer 1963 :ind 972).

Copper oxychlcride is the deminwnt fungicide;

(¢) The srle of orgenunhusvhate compounds incrersced from
10 per cent of the totrl in 1963 to 20 per cont ih 1972;

(d) The sale of herbicides incrursed from 1.8 per cent of
the total merkct in 1963 to 6.9 per cent in 1972;

(

[#]

) Although more than 20 herbicides are imporied, 38 per cent
of ‘he total we's 2, 4=D. T . vrlue of the cstimated
ennurl srles for the projected local menufacture of 2, 4-D is $1.3

million.

(3ource: Report of the Workshop ~n Pesticides, Vienna,

May/Jurc 1973),




~ijB~ ANNEX VI

A‘) INDIA: FACTOk3 THAT PHOMPTLD rakMENS TO START USING PESTICIDES
(% of users mentioning -ach factor in 1964/65)

[ T Agricultural Suggestion

. State | extensicon Demonstrations | of Other
g | workers { friende factors
! ™ T +

| Andhra Pradesh |  e3 G ! 13 -

+ Madres ©59 63 27 6
| i

; Mysors P95 7 54, 26
" Mabarashtra i3 L7 7 21

t

! Pun jab : 100 100 - -
t Uttar Pradesh | 78 R 19 13

Source: Pesticides in Indian Agriculture. Naticnal Council of Applied
Econcmic Resecerch, New Delni, 1907.

B) INDIA: REASONS GIVEN BY FAldLhS 1 1984/65 FOR NOT USING FESTICIDES

(% of users mention ng each reason)

L

|

' Note sware of Do not have | Not aware of ;

State ‘; pest',icides and | enogh finan- | pest attack J

i their efficacy | cial resources) ‘

B |

Andhra Pradesh 52 i 6l | - |
Madrae a7 39 3
Mysore L2 62 14
Maharashtre 75 L8 14
Pun jab A , " .
Uttar Pradesh | 55 | 34 3 18









