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PESTICIDES INDUSTRY: AN ANALYSIS OF IMPORTS, PRODUCTION
AND CONSUMPTION

By
Gurvant A Patel
Uma Kant Srivastava

K § Pichholiya

It is generally known that the present policy of government
is %o encousage poodection of pesticides in the country and
reduce reliance on imports. The pesticides industry is in tha
core sector of industrial development. The industry's performance
can be ascertained by different yard sticks. Some of the commo-
nect ones us=d are ths extent to which dependency on imports has
dacl%ned, incrsases in indegendus pioduction zapacity and its
utilization. Though considerable ihpcrt substitution has taken
place cumprehensiQe statistical studies on trends of imports,

production and consumption zrs net available.

"Pegticides" include widely different chemicals both in
their manufacture end use. Traditionzlly, for market analysis
and policy formulation for preduction ard subsidy, they are
grouped together. The prirmcipal groups which constitute
"Pagticides" are i) insecticides, ii} fungicides (ineluding
bactericides) for contrsl of diszases caused by fungli and
bacteria, iii) fumigarmis for destruction of storage pests,

iv) acericides usad to control certain arthrepods, v} nematocides



used to cuntrnl a groudp of worms unrelated to arthropeds, vi)
weedicides, vii} growth regqulating hormanas and viii} raticides.
- Registration is required for all those in the schedule of the
"Insecticides®™ Act 1948, or these so notified. In regard to
these chemicals, there has been technological developwent, 2s 2
result aof which the new chemicals are more potant and are

required in smzsller quantities.

In this study we have statistically examined, the growth
rates of imports and prudumtion. An important issus in considering
the pesticides is the quaiity of impeests and production. An
attempt has been, thersfore, made te svaluszte +his aspect by
assessing growth rates of fungicides and insecticides <gparately
and area protectable by the insscticides. A review of litervatyre

precedes the analysis of imports and production of pesticidss.,

METHODOLDGY AND DATA

In a statistical analysis of imports, production and comn-
sumption, the methodology to be adopted is important. The approach
generally used is that of growth rates as per differsnt regression
equation models. For determining growth rates, one can adopt

1
the following four regression models.

Reddy VN, "Growth Rates" Economic and Political Weekly 13(19)
pp 806-81%1, May 13, 1578. '



A Y = a bt
t
B : Exponential log Yt = a8 4+ ht
C: lay Yt = a + bt + ct2
2
D Yt = a + bt
whers Y = dependent variable (production, imports and

consumpticn as the case may bg)

t = time period measyred in year (‘t1 = 1965-66)

The available sources of data aof consumption of pesticides
8re as published by zarlier workers, and, those compiled by
reporting agenciss in the varicus states for the zonal meetings
convened by the Ministry of Agriculture each year. The methodo-
logy of compiling the latter varies with states and, therefore,
data have not been considered comparable. Further it has not

been possible to compile time series dats based thereon.

2
Official import statistics have been used by us. As

regards, production, the annuzl reports of the Director General
Technical Development, New Delhi are the standard sources,

Based on these, Tablg 1 provides imports and production. Duye

to a total absance of data on carry over stocks of pesticides
each year, the availability is equated with the total of produc-

tion and imports. 1In this compilation, sulfur, which has varied

Monthly Statistics of Foreign Trade VoI, II, Imports



used outside the area of plant protsction, was excluded. The
exports which farm a gmall part, were als> not accounted for.
Pesticides consumption for public health programmes has a signi-
ficant share. In the past, only cne attempt has been made in
compiling annual consumption for this purpose.a These (Table 1)

have bean used by us without any attempt at verification.

In the first part of the paper, growth rates of imports
are examined 28 also of the diaggregates, followed in the second
part, by a similar study of production in the country. The third
part provides a similar statistical view of the consumption of

the pesticides.

REVIEW OF LITERATURE

Several factual papers have been published giving the
quantum of imports. Uijayagmpalaﬁ4 reported the pesticides
imports of 12654 tonnes in 1972-73, 16583 tonnes in 1974-75,
15318 tonnes in 1975-76. (These are different from the compila-
tion we have reported). The imports were lower (6106 tonnes) in
1976-77 but rose to 11745 tcnnes in 1977-78.5 In reviewing the

performance of indegenous industrymﬁhadhaﬁ'estimated the import

3 Vijayagopalan S (1978), Pesticides Industry in India: An Economist
Appraisal, Pesticides Annual Number 1978, pp 5-6.

4 Ibid, pg 8,

5

S 5 Chadha 5. 1978, "Production of Pesticides im India", Pesti-
cides Annual Number 1978, pg 11.

Ibid, pg 14-15.



figure at about 25 per cent of total availability in the country.
According to him 44 chemicals were imported in 1977-78, inclusive

of most of the newer and sophisticated pesticides.

The cgnsumption pattern in India is significantly different

from the world pattern. In 1974, herbicidecs was the largest
groups, constituting 42.7 per cent 0% total pesticides consumed
in the world, followed by insecticides (35.7 per cent),fungiciﬁes
(18.8 per cent), soil fumigants (1.4 per cent), growth regulators

(0.9 pexr cent) and defoliants (0.5 per cent).T

In India, in 1967-68, insecticides constituted 72.0 per
cent, fungicides 24.0 per cent, rodenticidss 2.0 per cent,
weedicides 2.0 per cent, rest 0.1 per cent8 of total pesticides.
The share of insecticides declinsd to €3.5 per cent in late
seventies. Fungicides then constitqted 32.7 per cent, herbicides
.2.1 per cent, rccdenticides 0.8 per cent, fumigants 0.6 per cent,

and acaricides 0.3 per cent.9

The licenced capacity of pesticide producticon was 82,135
tonnes and an additiaonal lotters of intent had been issued for

25040 tonnes. The installed capacity (1978-79) was than 67474

Farm Chemicals Sept. 1977, pp 38-.43,

Fourth Five Year Plan (1969-70 to 1973-74) Proposals for Pesti-
cides and Plant Protection (1968), Pesticides Association of
India, Mew Delhi.

Pesticides - A Feature Commerce, April 19768, pg 499.



tonnes. The current production level is =sbout 50,000 tonnes,
valued at Rs,g0 crores.10 The annual growth rats of indegencus
Production between 1966 to 1977 is reported to have been 9.9 per

c:ent.1

The relatively_cmmprehensi@e publications applying the
available statistical methods for estimation are the Pesticides
Market Studics. ' © Recognizing the skewed distribution of con-
sumption acrass get~*2s3, the foocus of the study was on selected
district. The diversity of use pattern in states on different
crops and rates of uses reflected in the findings. The myltiple
reg?ession model based on cross sectional data of farmers of
se;ected districts was used in estimating demand for sach of
the district. Further, factors affecting changes in pesticides
consﬁmption for these districts were also ascertained. Fogr all
these a detailed survey of farmers was specifically undertaken.
These studies wers not intended to provide a macra level national
estimate , however, they were most comprehensive for the districts

surveyed and possibly the region they represented.

One other publication using cahceptually an altogether

different methodology, was that of National Council of Applied

10
Sharma K.D, 1979, Production and Supply of Pesticides, Pesti-

cides Informo+tian 404}, Jan.-March 1979, pp 96-97.

' Pesticides Annual Number 1978, pg 7.

2 Pesticides Market Studies, Vol.I to X {New Delhi Pesticides

Association of India, 1871-72).



Economic Research?3 Besides studying the formers! awareness to
pest infestatimn,'their problems and attitudes, the study attempted
to estimate the potential nesd of pesticides in the country on the
basis of the pest cccurrenee needing protection as percaived by
the farmers themselves. The report also provided a basis for.

raporting extent of infestation.

Passibly due teo the prevailing environment of limited

studiss on methsdslogy, tho working group appointed by the Ministry
; 1
of Agriculture suggested a desirable level of pesticides con-

sumption on the basis of six per cent growth rate for agriculture.

CHARACTERISTICS OF IMPORTS AND EXPORTS

The aspect of impost substitution in pesticide industry can
be examined by different indicatora. The simplest is the number
of prcducts solely imported, solely produced or both produced
and imported. Further, one can determine the rate at which the
imports and indigencus production have varied in quantity and
value and the per tonne cost of thease cthemicals., The percentage

shares of imports in total availability of pesticides and its

1 . .
3 Pesticides in Indian Agriculture (New Delhi 1967, National

Council of Applied Economic Resezarch).

4 Report of the Working Group on Pesticides Industry for the
Plan (1976-79 to 1983-84) (New Dclhi, Ministry of Petroleum,
Chemicals and Fertilizdrs, Government of India).



value can be the other eriteria. In view of the possibility of
varied potency of pesticides affecting avéilability in thaz market,®
the rate at which arecs proteectable by insecticides has varicd

can also be an indicator of import dependency, or product

aubstitution.

In 1966, as many as 19 pasticides werc being imported
which are now reducud to twelve. There has alsoc bzen a rapid
decline in number of fungicides importsd. Currently, identifiod
fungicides imported now are almost nil. The numbsr of fungicides
imported has been always less than insecticides. In contrast
to fungicides, ﬁhe number cf imported inszcticides (identificd)
has not decreased significantly. In 1966, ten insecticides are
identified fram the import list, but their number did not change
eQen upto 1978. As the imported chemicals are not always clearly
stated, this analysis may not b; final, However, it does give
a picture of decline in items of imported pesticides but not of

insecticidss.

The variations in tonnage of imported pesticides has been
large (Table 1). The minimum was in 1969-70 (2081 tonnes) and
the maximum in 1974-75 (16592 tonnes). Its share in total
availability of pesticides is shown in Graph I. This alsoc has
varied greatly. Viewing the share of imports on the basis of
3 years' moving sverages, its highest share (35.2 per cent) was

in triennium ending 1967-68 which deeclined tc 18.2 per cent in



1971-72. It, however, rose tc 30.4 per cent in the triennium

ending 1574-75 but has becn slowly declining sinee then.

Imports: Growth Rates

The growth rate of quantity of imports has been low and
statistically not significant (3.0 to 5.8 per cent, Serial
Number 1, Tabla 2). It is important to note, however, that
the total value of imports has been rising .at a much faster
rate (11.9 to 22.3 per cent, Serial Number 3, Table 2), due to
the value per tonne of imported pesticides rising more rapidly
(6.9 to 17.3 per cent, Serial Number 4, Table 2} than the
increases in quantity imported. The growth rates for total

value are also statistically significant.

Area FProtectable by Imported Insecticides

The analysis of growth rates bassd on tonnage or value
provide a working picture of availability of imported pesticides
It, however, does not clearly indicate how the field needs
are satisfied., The growth rates of imported identified insecti-
cides in term of tonnage has been 7.4 to 12.8 per cent (Serial
Number 7, Table 2), It is, however, necessary te know how the
rates cof increase of imported insecticides are in relation to
area coverable by them. While, the tonnage of imported
identified insecticides has been increasing, the growth rates

of arsas coverable by imported insecticides are actually negative
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(Serizl Number G, Table 2). (For this analysis only insecti-
cides identificd in the import list could be included. It is,
therefore, likely that import of more potent insecticides have
remained unidentified, thus perhaps deflating the growth rate

of area coverable). Even though, these rates are not statistically

significant it is indicative of a2 situation ir which the country

is continuing to import chemicals of decreasing potency.

From the pulicy considerations, it is impertant to note,
not Dﬁly the increasingly higher import bill, but alsc its unit
cost. As pointed out earlier, the growth rates of both these
are higher tham that of quantity. Added to this is the unhappy
situstion of continued import of chemieals with low potency.
{This is subjeczt to acceptance of fact that the socurce relied
upon far import statiatics inledes all paesticides). On
examining the list ~7f imports, one obscrves a high share of
chlorinated hydrccarbons in the imports. It is well known that
many of these chemicals arc un the way out and at least thres
insecticides were imported evenr though produced in the country.
This situation must cause concern, specially because guite a
few of these zrc ~n +h2 banned iist in developed countries.

Someg of them are being produced in these countries not for local
use but only for export. This relatiaonship of developed countries

with less developed countries has been recently highlighted in a
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publication from the developed world. On thaese considerations,

the import policy of pesticides doss need a review.

Expaorts

The published export statistics indicate wide variability,
probably, principally arising out of definition used feor
pesticides. One estimzte was for Rs.4.8 million {m) in 1969-70,
Rs.3.15 m in 1970-71, Rs.0.95 m in 1971-72, and Rs. 1.98 m in

197273, 6

Later data réveal an export of 1010 tonnes in 1973-74,
485 tnnnes in 1974-75, 1620 tonnes in 1575-76 {excluding sulphur).
Their value approximated Rs.2 to 3 ﬁ.1T However, a later publi-
cation had put a very high value of export at Rs.12.1 m in 1974-75,
Rs.13.9 m in 1975-76, Rs.2%.2 m in 1976~77 and Rs.16.3 m in
1977-78.1E A scrutiny of the list of expaorts, however, revealsd
inclusion of nicrtine salts and its cther derivatives (in

addition to nicctine sulpbate) of high velue. The prirciple
.chemical in export lime light, in this period, was aluminium
phosphide exported to both developed and developing countries.

BHC, aldrin {(not manufactured in India) and lindans and nicotine

sulphate wsre the other insecticides exporited. The export list

David Weir and Mark Schapire, "Circle cf Poison® (San Francisce
Institute for Food and Development Policy, 1981).

16,R.V. Raghavan, "Problams of FPesticides Industry", Commcrce,
July 10, 1976, pp 83-87.

7 Technical Pesticides Industry in India, A S5tatus Report,

Industrial Extension Bureau, Govt. of Gujarat, Ahmedabad 380009.

‘Ananymous 1978, Exports of Pesticides, Pesticides Information
4(3), Oct.-Dsc. 1978, pg 30. {Based on Basu Chemicals Fharma-
ceuticals and Cosmstic Export Promntion Council, Bombay}.
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also includecd wesedicides, fungicidus, and fumigants. The
- countries impnrting these werc, U.K,, Belgium, GDR, Switzerland,
Spain, France, U.5.A4., Japan, Canzda and Austreliz as also.many
developing cuuntries.19 A large number of countries importoed
aluminium phosphide manufactured in India.
FRODUCTICN

Currentiy 49942 tonnes (1977-78) of pesticides numbering
29 are praduced in the country, out of which 14 are insecticidas,
six are fungicides including entibiotics, four are weedicides,
two are r=ticilas and three sre fumigants. Quantitywise also
irsscticide is the largsst proup accounting for 91.4 per cent
of the total pesticides productiun. Fungicides production is
6.3 per cent, woedicides 1.4 per cent, fumigants 0.6 per cent
and raticides 0.3 per cent -f tﬁe totzl cutput. Amangst pesti-
cides, BHC has the largsst share (63.9 per caent); this along
with DIT, Malathicn, Parathion, and Carbaryl account for 85,5

per cent of the total pesticides produced in the country.

Production: Growth Rates

The trends »f productinn of pesticides are clear and
signifieant. In 1966, 1! chemicals were being produced and
the numbzr hos nuw increased to 2%9. The growth rate of

indigenous pzsticides in terms of tonnage of production is

v o

'9 Ibid
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B.9 to 16.0 per cent {Serinl Number 2, Takle 2), which is almost
double that of irsorts. This reflects the creditshle perfor-
mance of the industry tEWards self sufficiancy. At the same
time, it is impurtant to.note that the rate of increase in total
value or psr unit cost is much higher than growth rate of tonnage
produced (16.6 to 40.4 per cent total value, 16.0 to 29.4 pzr
cent unit cost) (Serial Number 5, Table 2). A further indepth

.
study can only reveal whathor this increased rate of unit cost
is unrelated to the gensral rise in cost of procduction and
inflation in the country, or whether pesticides industry's per-

formanee in this regard is diffazrent,

Area Protectable by Indigenously Produced Insecticides

The perfarmance nf pesticides industry, in addition to
guantity of ﬁroductimn, is also distinctly croditable in respect
of the quality of insecticides produced. Increasingly, more
potent new generation insecticides are being introduced and
produced in the country. While the growth rate of tonnage of
insecticides production is 8.3 to 14.6 per cent, the growth rate
of the potency as indicated by area protectable by these
insecticides is much higher (14.8 to 27.4 per cent, Serial
Number 10, Tzble 2). This performance on the production front
is in sharp contrast tc quality of imports which seems to be
degenerating in terms of potency as judged from the growth rate
of area protectable when compared to the growth rate of quantity

of imports.
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Capacity Utilization

In addition to the criteria of tonnage and value of
production, it is important to know how the installed capacity
has been utilized during the time span. The variation in
percentége caprcity utilization has been from 90 per cernt in
1967-58 to 53 par cent in 1968-69 {Graph Il). The high percen-
tage was primarily dus to two insec£icides, BHC and DBT.
Currently, the capacity utilization is nearly 71 per cent, which
can be considered quite satisfactory. The performance aof pesti-
cides industry in this regard is gréatly dependent an the
factories manufacturing insccticides which have the largest

sharz in the total production of pesticides.

CONSUMPTION

Growth Rates of Consumpticn

The growth rates by different regression equations for
all {imported + produced), pesticides, insecticides, and
fungicides alone, as well as the latter two combined, are shown
in Table 3;along with them are also given the growth rates,
after reduction for public health uszos from posticides, inssccti-
cides anrd insecticides plus fungicides, so a@s to indicate ratcs

of increases in consumption for agriculture.
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Out of the four regression models, a decision has to be
taken as to the cro which can best exploin the chserved trend
in the time span under study. For this purpose, one can rely on
thG.Rz value as an indicator of the hest fit, From Table 3
which gives the ralevant stétistics, the R2 values for total
pesficides are not much different for the first three models.
This statistic is, therefore, not so helpful for this purpose,
If the t-statistics of the constants a8, b and c are examined,
generally, theay tend to be not significant in case of the
equation Y, = 2 + bt + ctz. The highest t-statistics ars usually
in the equation log Yy = @ + bt, followed by that of Ye= 3 + btz,
and Ye = 2 + bt. Most of these valugs are no doubt significan?.
If, therefore, an opinion has to be framed on the basis of these
analyses, the regression model log y = a + bt would be the proper
choice. If this is accepted, then_ona would have to conclude
that pesticides consumpticn follows a totally linesar trend.
iowever, when the pesticides consumption data, is plctted
Graph 111}, the actual trend appears to be éomewhat similar
to the graph Yy = a+ bt2, if the yoars with wide varigbility
in consumption are overlockad, WauhaVQ, therefore, generally
referred to the statistics of the equation yt = a + btz in tha

following discussicns ang also for deriving conclusicns.
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The ér:wth rates of total pesticid.s were worked out for
our data as well as those of Vijayagapalan (1978) published
gearlier (Serial Number 1 and 2, Table 3). As stated earlier,
w; have thought it advisable to exclude sulphur from campilaticn
due to its varied naon-agricultural uses, besides being used as
fungicides. Our data showed a relatively slow growth rate of
8.3 par cent per annum as compared to 20.4 per cené per annum
based‘on data of Vijayagopalan. Even if the differences obser—
ved are accounted for by omission of sulphur from our data,
the difference is such as would cause conecern to all investiga-
ting the problem. The desirability of stendardization of

definition of "pesticides™ and the sources to be relisd upan,

thus assume great significance in pesticides studies.

While the quantitywise grmwth.rate of pesticides is 8,3
per cent per =nnum (Serial Number 1, Table 3), the veluswiso
grewth is remarkably higher. The progress in the pesticide
business as cxperiesnced in the market is better expressed by
28.6 FET cent per annum rate of increase in value of total
.pgsticides marketed in the country (Serial Number 3, Table 3).
When the value per tonne of pesticides marketed is examined, the
growth rate is 17.8 per cent per annum, which thus is rssponsible -

for high growth rate of total value of pesticides.
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The problem of sources af data and the effect on calculated
grawth rate is no doubt serious, hut whon ane attempts to
separate the pesticides used for agrieculturc, the problem is
gven more sc. At present there is only one published source of
data on pesticides used for public health (Vijayagepalan, 1978)
and we have made use of this. Ths growth rates for cur pesti-
cides data after substracting the uss for public bealth, and
that of Vijayzgopalan have been alsc shown in Table 3 (Serial
Number 5 and 6). In each case the growth rates for pesticides
used for agriculture is substantially higher than corresponding
rate for total pesticides {Serial Number 1 znd 2). This also

means low growth rate of pesticides consumed for public health.

We have attempted to identify insecticides in the import
list. After adding the insecticides production in the country
to it, - data readily available - the growth rates of insecti-
cides have heen worked cut separately. Similarly, fungicides
data have bgen axamined. This disaggregatsd data provided some
significant insight into the segments of the pesticides market.
Thé growth rate of insecticides (Serial Number 7} is higher
than total pesticides (Serial Nﬁmber 1). It is also so when the
growth rates of insecticides for agriculture are sxaminzd

{Serial Number 3).
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On examining ths two groups namely insecticides and fungi-
cides, it is gvident that the latter has not shown any significant
growth in tonnage over the years (Serial Number 9). Even the °
assumption of linearity in its consumption does noct appear valid.
The wide differsnce botecsen the growth rotes of insecticides and
fungicides points cut the need of disaggrogated studies on pesti-

cide consumption.

When fungicides have such low growth rates, aggregating
these two segments louwers the growth rate indicator. If the
latter rate is applied to inscecticides, it will create situations
wherein supply will not be =ble to meet the demand of this
particular group of pesticides. Conversely, a production policy
for fungicides, keeping in view the overall growth rats of
pesticides, will lead to their glut. The conclusion is obvious
that aggregates of the two widely different types of chemicals
~is not raticnal. The current practice of aggfegating these for
analysis needs to be substituted by analysis of the groups cof

chemicals separately.

In the aforesaid analysis of the diseggregates, it has not
been possible to accurately know all the imported inszcticides
and fungicides as some gquantities of imported pesticides are
bulked into general beading liks 'others' imports. It has not
been possible to disaggregzte this. To know if this group would

cast any significant shadow on cur conclusions for insecticides
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and fungicides, these unclassifisd entriss in the import list
were bulked ond jrowth rates determined over the time span
studied {Scrisl Number 12, Table 3). Thesea urnidentified
pesticides import did not show statistically significant trend,
and in ane equation even linecrity assumption was not valid,
Even in terms of their value (Serial Number 13), this is more
vr less sn. Thorefore, the conclgsions that have emerged for
insecticides, and fungicides in comparison with the aggregate

pesticides are valid.

Se far, the two situations examingd were concerncd with
the separatinon of consumpticn of pesticides for public health
and the study of the disaggregates, insecticides and fungicides
out of the conglomsrate group Df-pesticides. These studies
have shown the possibility of imﬁroving the method of estima-~

tion based on growth rates of pesticides demand.

There is yet another directicn which if adopted may help
the_estimatimn. This concerns the replacement of the present
system of cstimation on tonnage basis to one in which it will
be related to area protactable by them. Theo pesticides them-
selves have besen showr tc be a heterogeneous qroup, but aven
the "insecticidos" includs scores of chemicals. These chemicals
vary greatly in the amount of active ingredients to be used
per hectars for efficisnt insect control. Soms of these réquire

as high as 2 kg. of active ingredient per hectarce, and others
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are squally effective esven if the active ingredient is half or
gzven cne tenth o, the abave value. In yeneral the chlerinated
hydrocarbons are less potent than organc-phosphorous group of
pesticides. The latest to enter, the synthotic pyrethroids,

are effective it dnsageé nf a few hundred grams or even less

per hectare. Therefore, in estimating pesticides demand, if
the unit of weight is used, the real picture as to the extant

to wﬁich the ~ctual field nceds will be met will not emerge.

The availability of pesticides without reference to potency will

not be a satisfactory guide in market studies.

As these chemicals vary greatly in their potency, our
hypothesis is that aggregating such produc£s of diverse poten-
cies on tonnage basis and estimating the growth raote leads to
5& under-gstimation of demand or the nesd of insecticides for

agriculture.

For armalysiny this hypothesis, the zctive ingredients needed
per hectare for effectively ccntrolling crop pests were derived
from printed literature of chemiecal manufacturing companies:
racﬁmmendations of departments of agriculture and cther published
sources as also consultation with entomologists. Datz of various
sources were averaged for each technical grade insccticide.

But there was & snr3 in the process. Many compounds are farmu--

lated into dusting powders, wettables powders and emulsions. The
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active ingredient of the same chemical compound when recommended
as dusts was higy' zr than for wettable p ~der. The dosagz was

the least for emulsions. In erder toc arrive at an average,
proportions of active ingredients marketed through these three
formulations were to be ascertained. The exact data as to the
guantities of technical material marketed and used in these three
formuletions, which would be very useful for market studies,

were not available and the knowledge nf persons in the marketing
of pesticides was, therefore, depsnded upon. A weighted average
of active ingrzdient per hsctare needed for insect pest control

in the field was then calculated.

After compiling the data on the availability of insecticides
in tonnes, the area that could be protected per tonne was cal-
culated. Yearwise data of this type showed high increases in
area coverage by the insecticides that were availabie. The
growth rate of area protectable by insecticides (Serial Number 14,
Table 3) has besen generally higher (10 to 20 per cent) than
growth rate of the insecticides on tonnage basis (7.8 to 10.7
per cent). This difference is an indicator of the increased
share nf more pntant chemicals with the 2assage of time. It was
not possible to calculate this separately for insecticides used
in agriculture, as the insecticidewise uses in public health
could not be had., However, the public hgalth pragramme consume
dnly low potency chemicals like DDT, BHC and Malathion. If,
therefore, thess are accounted, the growth rate of area protect-

able by available insecticides will be higher.
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It is possible that the stagnation in pesticides market
(in tonn=ge) reportad in the lest few ycears, may not be so in
terms of area protected as more potent chemicals may have substi-
tuted the treatditional ones. This can be examined after chemical-

wise date for these yoazs bocome svailable.

SUMMARY

The statistical analysis of imporﬁ of pesticides in terms
of qﬁantity revealed a slow growth rate. However, the growth
rates of their value were high due to increased per unit cost of
the imported quantity. The imported insecticides had higherxr
growth rates than total pesticides imported, suggesting the need
of disaggrocgated studies. In contrast to imports, the rate of
increase in productian of pesticides in the country has been
much higher, znd its value has been growing even faster. When
the analysis of growth rates is extendcd to quality, the picture
which emerges needs a close scrutiny. The quality of insecticides
imported (as judged from the area protectable) indicated increased
rate of imports of low potency chemicals. However, in respect
of insecticides producéd in the cudntry the rate of grawth of
area protectable was higher than the rate of growth in tonnags

terms.
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As in case of imports and production, the growth ratos of
value of total pesticides was higher than growth rates of
quality available. The gro;th rates of pesticides used for
agriculture were higher thanm the total, suggcsting.thc need
of separate analysis for the two sectors, agriculture and public
health. The study also revealed that the rate of increase in
availability -f ir- ~ticidsg was higher than totsl pesticides,
indicating the nesd for disaggregated studies of insecticides
and fungicides which have been shown to have widely different
growth rates. As in case Af insccticides produced in the
country the growth rate of ares protectable by all the insecti-
cides have been higher than their increases in tonnage. The
study thus has pointed out the neecd of disaggregated studies of
pesticides, which is a conglomerate group of chemicals with

widely different production processas and uses.

veo.0l0D,..000...
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Table 1: Annual Imports and Production »f Pesticides
(All) and Use for Public Health

(Tonnes)
Year Imports* Productior@ Total Congsumption for

Public Health $
1965-66 12122 13928 26050 79?6
1966—6{ 8237 15342 23579 96595
1967-68 1354 23077 30431 9695
196B-69 14388 18435 33015 14102
1969-70 2081 24004 26087 14156
1970-T1 5608 24555 30163 14158
1971-72 11411 28597 39708 9600
1972-T7T3 - - | - 10064
1973-74 12664 32422 45086 13137
1974-75 - 16592 35025 51617 12341
1975-76 15343 34251 19594 . 15400
197a6-77 6133 40825 46958 15208
1977-78 12350 49942 62292 29100
Source: * As per Monthly Statistics of Foreign Trade Vol.II,

Imports; excluding sulphur, ondd including DOT

preparations.

Amnual Reports of DGTD

Vijayagopalan 5 (1978) Pesticides Industry in India:
An Econmomic Appraisal Pesticides Annual Numbsr 1978,

pp 5-'8;

For analysis averages of 1971-72 and 1973-74 were used.
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Table Growth Rates of Imports and Production of Pesticides
(1965=-66 to 1976=77)
S.No.  Commcdity Statis~ A B C D
tic
1. Total Imported GR% 3.0 3.2 12.9 5.8
" Pesticide R 0.06 0.38 0.68 0. 74
Tonnss a B2g8.1 8.91 g.19 §944.2
(%) (3,01) (24.058) (14.,23) (4.52)
b 311 .48 0.032 -0.087 24.895
() {0.83)ns (0.63)ns (0.38)ns {0.89)ns
c -0.00¢%
(t) (0.53)ns
2. Pesticides GR% 8.5 9.3 5.6 16.0
Production in R2 0.93 0.94 D.94 0.93
India Tonnes a 10849.1 9.55 9.48 17458.7
(t) {6.40) (163.73) (96.46) (14.49)
b 2528.3 0.093 0.12  176.01
() (11.84) (12.60) (3.69) (12.1%)
& 0.0019
(t) (D.85}ns
3. Value of Imported GR% 11.9 1.6 22.5 22.3
Pesticides R2 0.48 0.54 0.58 0.52
Rs. Lakhs a 222.1 . 5.99 6.29 489,42
: (t) (0.78)ns  {23.96) (14.B7) (2.4B)ns
b 117.4 0.116 -0.016 9,152
(£} {3.08) {3.42) (0.11)ns (3.30)
c - - 0.010
() (0.91)ns
Value of Imported GR% 8.9 B.4 9.4 17.3
Pesticides R2 0.32 0. 35 0.35 0.37
Rs./Tonne a 4415,.8 8.59 B.62 6424.4
: (%) (4.38)ns (12,32} (18.33) (Z2.88)
b 940.0 0.084 0.071  75.72
(%) (2.17)ns (2.33)ns (D0.42)ns (2.42}ms
c - - 0.001
(%) (0.09)ns
. Value of Pesti=- GR% 16.8 26.4 9.6 40, 4
cides Production R2 0.64 0.90 0.91 0.68
Rs. Lakhs a -1464.9 - 5.57 5.70 63.34
' (t) {1.34)ns (27.013} (16.00) (0.85)ns
b 613.56 0.26 0.21 43.92
(t) (4.46) (10.16) (1.81)}ss (4.86)
c - - D-GGB
{t) (D.45)ns .

Contd.
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Table £&: (Contd.)
S+No.  Commodity Statis- A B C D
_ tic
6. Value of Pesti- GR% 1.0 17.1 t6.0 29,4
cides Froduction K2 0,50 0.75 0.77 0,51
"Rg./Tonnes a -0.01 -3.99 =3.77 0.024
(t) {0.33)ns  (17.13} (9.50) (1.05)ns
b 0.013 0,17 0,086 0.0009
(%) (3.337) (5.840) {(0.856}ns {3.4)
o - - D.005
(%) (D.67)Ins
7. Identified GR% 7.4 8.0 3.7 12.8
Imported Re 0.8 0. 78 0.80 D.74
Insscticidss a 16336.5 9,799 9.68 22483.,5
Tennes {¢) (6.13) (99.84) (58.30) (10.04)
b 2352,0 0.08 D.13 168.76
(t) (6.49) {597} {2.26)ns (5.36)
e - - -0.004
(t) (0.93)ns
B. Insecticides GR% 8.3 8.8 14.5
Productian R2 0.92 0.87 0.59
Tonnes a 12781, 2 9.574 17742.8
(%) (B.B82) (121.07} {14.56}
b 2131.6 0.088 17D0.48
(t) {9.98) (7.61) (8.42)
9. Arsa Protectsble GR% -2,2 3.0 -5.2 ~3.8
Identified ]'_mpa;_-- R2 0.D4 0.058 g0.52 0.37
tad Insecticides a 762’-1-0 8-91 8.85 72459'5
(*000 ha) (t) {4.58) (29,32) {(16.47) (6.81)
b 146,14 ~0.03 -0.004 -1D.53
{+) (0.65)ns (0.72)ns (0.02)ns {0.62)ns
c - - -0.002
() (G.1)ns
10. Area Protectable GR% 4.8 4.9 27.4
by Insecticides R2 0.64 0.78 0.69
Produced a 2322 .4 E.B8 B765.1
(*000 ha) () (0.46)ns (49,37} {2.56) ns
. b 3028.13~. 0.%149 254.94
[t) [4.02) {(5.63) (4.49)

Eontd.
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Table Z: (Contd.)
S.No. Commodity S:izls- A B C D
1. Identified GR% 7.8 5,2 7.0 10.7
Insecticides - R 0.62 C.64 0.565 0.40
(Impgrtgd + a 16751-? 9.844 9,828 24574.8
Production) (t) (3.46) {(69.13) (63.79) (5.34)
Tonnes b 2654,3 n.082 0.094 150.9
(t) {4.04) {a4.22) (2.82) (2.61)
c - - -0.001
(t) {0.40)
12, Area Protectable GR% 10.5 10.1 17.3 20.0
by All Insecti- R 0,70 0. 75 0.78 0.78
cides (*000 ha) a 8034.3 9.40 9.62 13851.,7
(t) (1.57)ns (68.70) (42.99) (5.58)
b 2652.3 0.10 0.065 210,88
(t) (4.78) (5.41) (0.07)ns (6.02)
c 0.007
{t) (1.24)ns

GR:
ns:
Equat
ft
it

"

Growth Rate

Not Significant

ion A

B :
L :

D

-
[

Y= a + bt
log Ype= @ + bt

2
log y=a+ bt + ct

2
yt= a + bt

#
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Table 3: Growth Rates of Pesticides and Other Estimaztes af Time
Series Data (1965~66 to 1976-77) Regression fquations*

-

S.Na. Product Statis- B c D
tic
1, Pesticideas GR% 6.9 7.1 2.9 8,3
Tonnss (Excluding R2 0.85 0,64 0.90 0.44
Sulphur) a 20479,2 10.027 5.989 29000.0
(%) {8.19) (tad.61) (165.40) (7.87)
b 2557.1 a.071 0.101 128,82
(t) (7.55) (T7.28) {6.88) (2.78)
c - - -0.0C03 -
{t) (2.£4)ns
2. Pesticides GR%E 11.7 M.7 0.11 20.4
(Vijayagopalan R2 0.89 0.92 0.92 0.91
1978) a 11200.7 9.69 .70 20148.2
: (t) {3.60) {124.41) (68.99) (9.58)
b 3994.57 0,117 0,113  324.52
(t) {8.72) {10.15)  (2.09)ns (9.35)
2] - - 0.0003 -
(&) (0.7%)ns
3. Pesticides Value GRY% 20.5 21.3 2B.6
Rs. Lakhs Re .56 0.83 G.38
{(Excluding Sulphur) a -1187.0 6.417 8B83.6
(t) (0.60}ne  (28,59) (.67)ns
5 T14.7 0.213 41,52
{(£) {3.60) (6.97) (2.50)ns
4. Pesticides Value GR%A 13.2 12.9 12.1 17.8
As./Tonnas Re 0.43 0.59% 0.59 0.28
a 1280.9 8,082 B.06 4821.3
(¢) (0.40)ms  {32.,22) (25.57} (1.77}
o 1487.3 0.129 0.145 66.83
{t) (2.76} (3.79) (2.13Yns (1,95}
o - - ~0,001 -
{t) {0.28)ns
5, Pesticides GR% 8.5 8.8 1.4 9.0
{~Publish Heaslth) RZ 0.68 D. 62 0.78 - 0.27
for Agriculture a 11204.5 5.485 9.3%56 19056.0
Tannes (t) {3.30) (59.32) (71.24) (4.91)
b 2110.3 0.068 0.158 53.82
(t) {4.57) (4.03) (4.92) {1.92)ms
c - - -1,0Cg -
(t) (ZOGD)HS
* Excluding Sulphur «»oLontd.
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Table 3: (Contd.)

. No. Froduct Statis- A B C D

tic

6. Pesticides for GR% 16,1 17.5 017 28.9
Agriculturs RZ 3.88 0.85 0.89 N.89
{Vijayagopalan a 820,67 8.52 3.81  B89841.8
1978) Tonnes (t) (0.27)ns  (62.49) (34.65) (4.30)

o] gA0.15 0,171 g0.1an0 297.32
(t) (g.12) (.40} (1.85)ns (B.59)
c - - ~-0.0nG65 -
(t) (-0.57)ns

7. Tratal Festicides GRY 7.8 8.2 7.0 10.7
{Impurts + R< 0.62 D.64 0.65 0.40
Production) a 16751.7 7.844 3,828 24574.8
TG]IUES (t) (3-46) (69.13) (63-79) (5-3&)

b 2654.3 0.082 0.092  150.9
{t) (4.04) (4.22) (2.52}) (2.61)
o - - -0.001 -
(t) (0.40)

q. Total Idertified GR% 10,1 1.1 G.1 12.7
Insccticides 2 0.2 0.53 .58 0.31
for f\griculture ('E) (Tis‘{l)ns (38-15\ (36-26) (3‘371

b 2207.5 S 0.1t ~457  115.9
(t) (3.55)  (3.41)  (2.5%. _ 5710 0
c - - -0.,004

(%) (0.89)

9. ldentified GR% 1.4 Limearity 0.82 2.3
Fungicides RZ 0.21hsINot Valid g.41{ns) 0.17{ns)
Tonnes a 1697.5 7.332 1771.29

(t) {4.,03) (15.16) (5.81)

b 26.017 0.035 1.80G8
(t) {(D.46)ns {(D.20)ns (G.42)ns
c - D.0B2

{t) — (-C.14)ns

10. Identified GR% 1.8 Linearity -9.0 0.34
Insecticides + Re 0D.0% Not Valid 0.79 Linsarit
Fungicides a 27615.4 10,234  Not Vali

(t) {3.58) {27.0)

b 565.4 0.055
{£) {0.54)ns {0.59)ns
c - 0,106
(t) {0.85)ns
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Product Statis- A B C D
tie
Identified GR% 9.41 10.0 5.0 11,7
Insecticides + R< 0.57 0.55 0.60 0. 31
Fungicides a 89224,1 9.374 9.266 16500.0
( -Public Health) (t) (2.03)ns (44.52) (42.87) (3.78)
for Agriculture b 2234.0 0.10C C.146 115,91
{(t) (3.62) (3.51) (2.78)ns (2.11)ns
[ - - —D.DD4
(t) {1.03)ns
Imported GR% -15.9 Linearity 22,3
Unidentified Re 0.09(n=)Not valid 0.58
Pesticides a 13192.3 9600,87
{All1 Others) {(t) (1.81) {1.78)ns
Tonnes b ~393,61 -63650.0
(t) (1.08)ns {0.82)ns
Value of Imported GR% 17.5 19.8 22.4 i3.0
Unidentified R2 0.65(ns) D.725 0.73(ns)  0.70(ns)
Pesticides a ~-117.39 4.50 4,80 103.93
(All Othsrs) {t) (0.74)ns (15.16) (95.52) (0.98)ns
h o90.37 0.198 0,078 6.93
{t) {4.54) (5.30) (0.47)ns {5,12)
c - - 0.008s
(t) (0.74) ns
“rea Protectable GRY% 10,5 1G.1 t7.3 20.0
by Insecticides R 0.70 0.75 0.78 0.78
a 8034.27 8.40 9.62 13051.7
{t) (t.97) (66.70) (43.0) (5.58)
b 2652,30 0,100 0.0as 210.868
{t) {4,78) (5.42) {0.07)ns (6.02)
. - - 8.007
(t) (1.22)mg
GR: Growth Rnte
ns: Not Significant
Equation A; yt = a + bt
3: log Yy = a3+ bt
C: log Yy = a+ bt + ct2

D: Yo = @+ bt
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S II%
Greph = Pesticides Availability as Represented
by Different Regreseion Equations and
] - Aztual
c -
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o a + bt
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