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1.1. 
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FINDINGS 

rhe Project Document on "Strengthening of Pesticide 
Development Centre, Gurgaon - II Phase (IND/89/128)", 
specifies among others the following targets : 

(Development Objective) : 11 In support of agricultural 
development and public health programmes in the country, 
strengthening and improvement of the Indian Pesticide 
Industry by : 

i) development of newer and safer formulation technologies. ,, 
ii) by offering ana1ytica1 and consultancy services. 

(Immediate Objective 1. Output 1) :•Development of 
tectmologies and scale up studies for colDl'\e:cidlisation 
of new generation formulations, earlier developed at 
the POPI·" 

(Inmediate Objective 2. Output 2) :'Providing technical 
and consultancy services to the industry by undertaking 
sponsored researct projects on custom formulations, 
preparation of feasibility and project r~orts ~nd offering 
tur1Jkey plants of pesticide formulation~. 

(Immediate Objective 3. Output 2) :"Interfacing with 
regional network on pesticides for training of personnel. 
development of national facilities in the member countries 
and undertaking consultancy in the areas of pesticide 
formulatirns • fg:lJ and quality control.'' 

1.2 After an~iysis of the present state of development, it 
was found that the Pesticide Development Centre (PDC) 
already reached the point enabling marketing its services to 
industry. Main target of PDC in its R&D activity is to 
develop the indigenous formulation technologies, and 
then commercia1ise them via pre-investment services 
(pre-feasibility and feasibility techno-economic studies). 

1.3 The main concern of PDC is to gradually obtain self­
-sustenance through ttie variety o! services provided 
on commercial basis to small and medium-scale pesticide 
industry in India, and also to countries of the Region 
(Regional Network on Pesticices for Asia and the Pacific­
RENPAP). 

1.4 PDC researchers have not got enough expertise on 
economic, financial and finally profitability analysis of 
the technologies being prepared by them. 'I·hat is vhy 
talks between the renearc. ·.1ers and industrialists meet 
some gap, making mutual understanding and coD'l?lercialisation 
~f PDC technologies, difficult at present. 
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1.5 In this situation I decided to undertake the following : 

a) Make recoamendations on PDC activ~ty towards its closed 
linking to industrial needs, and suggest marketable 
services enabling gathering funds for PDC gradual 
self-sustenance. 

b) Prepare a Guide, being the more detailed checklist on 
techno-economic feasibility studies preparation with 
adequate references to UNIDO •Manual for the Preparation 
of Industrial Feasibility Studies•. AGµide is to help 
the PDC researchers in better understanding their contri­
-bution of the required data and participation in techno­
economic feasibility s~ies preparation, as this is the 
multi-disciplinary team work. 

c) Prepare techno-economic Pre-feasibility Study on Cerboxin 
40 SC Fungicide Project developed by PDC (Case Study). 
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2. VISITS 

The visits were targeted at : 

- survey the existing system of commercialization of 
R&D projects, 

- identifying the existing pre-investment procedures 
along the way : 

Customer (feasibility study ordering) - PDC (rea~ib111ty 
study preparation ) - Bank (feasibility study appraisal). 

To make this survey, the fol.lowing plants/organisations 
were visited: 

(1) Two small and medium scale pesticide formulation plants 
in/around Delhi (potential clients for ordering feasibility 
studies at PDC), i.e.: 

(a) Unique Farmaid (P) Ltd.,Ghaziabad, talks with 
Dr. P.D. Garg- Director Technical 

(b) Dhanuka Agriculture Research Centre, Gurg~on, 
talks with Dr. D. SenguptR- General Mannger (Tech.} 

( 2) Two visits to investment banks supporting small and 
medium scale indu~tries (potential appraising organi­
-sations of PDC - made feasibility studies), i.e.: 

(a) State Bank of India, New Delhi, 
Consultancy Bureau, 
talks with Mr. Rakesh Marwaha. 

(b) Industri31 Finance Corporation of India, 
New Delhi, 
talks with : Mr. M.M. Sikha,Manager (Tech.)t 

Mr. P.K. Choudhary - Dy.General Mann~e-r 
(Merchant Banking Division). 

Conclusions drawn from the above visits were placed 
in recoamendation part of this report. 
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RECO~DATIONS: 3. 

3.1. Achieving o:f self-sustainability is the bigt;est conc~rn 
of the Pesticide Development Centre (PDC) at present. 
To achieve this target, the following commercial services 
to pesticide industry are recommended : 

a) R&D in pesticide t~chnologies (new or ~odifi~-d}, followed 
by industrial techno-economic feasibility studies, 

b) techno-economic feasibility stud! es for other indu ~trial 
projects, 

c) consultancy for on-going plants (trouble-shootinr,, probl~m 
solving, plant rehabilitation), 

d) 

e) 

:Cb 

ana1yt1cal services, 

pilot-plant services, 

treininc of industrlnl stnff. 

Services Provided by 
the Pesticide Development_£ent~ 

Technologies 

new/modified existine 

R & D (*j 

Process & 
Engineering 
Desi ns 

Pre-investment 
Teohn.o-Economic 
Feasibility Studies 

f"Assistance During - I 
!Industri~l Projects 
1Investment I 
i!tage _______ I 

Consultancy 
for On-going 
'Plants 

Renorts & 
Re..:ommend­
-ations 

r"Ass1stance 1 
1 Du.r.ing Imp- I 
1-lemeatat:.on 
1_~tage -·. _ _J 

(*) - services already provided by pryc. 

Analytical ril:;,tj Tr~i;..in• 
Services Plant I Service: 
{*) Servi- {*) 

ces{_~) . ··--

Heports Cert!-
& 1·1c:itc>~ 

Data 
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3.2 The follo\·:ing steps ou<]ht to tie unrlert~k!'n by £'!)~ 
to implement the above r.-'GHnfll'?nciations ( i t·-.r:!s 
3.1. a,h,c,): 

3.2.1 Er.iploy m.1rket an;ilyst, be~n9 basically r~~ronr;ih}(' 
in POC for collection of data on nestici·•c m. 1 -rl:.;:t 
and the market analysis. He/She ought to b.., i'll~o 
able (if needs arise) to support r L>C in th" rr>"."<>ntl·:· 
ac ouir0d kna•:ledoe on economic r. f inane i :;l asp·~c t ~ 
of ·the feasibility studies prep<lr,;t.ion. 

3.2.2 After recruitment of the ilbove rrofC'ss;on;il hy rue, 
UNIDO assistance in form of 1 month con-:u!t..,ncy in 
feasibility studies \·rill be re~ired (bu,!~r-t lin'"' 11-5:>). 
UtHOO assistance ought to conc~rn then \·:it.h introrlu-
cing of COI:!F AR sys tern for col!'puter - aicif'd ec0nor.:ic 
& fine.ncial analysis of fe;isibility stu~!jns. 1· ·1·ti­
cularl y sensi ti vi ty ana 1 ys i~ vd 11 be of ur;r f c L;C, 
as the pesticide formulrition in·1ustry is h.::snr! en 
nrorjucts-mix. Establishment of C'"'mr~utcrjr;n...: d •• ~.~-
bank on raw mat.<?rials/semi-products, rr-:vluc·s, 
equinm..?nt Sl!!'1!)li('rs, etc. re,.1uirr-rl for f : 1 ,,~i: 1 i! it";' 
studies r,repration, ought to b::- ;!!so ~:rO\'i,:rr1 un icr 
t.hr· ,,bov0 UNIDO :t!:sir.t.,ncc. 

3. 2. 3 COl.lF AR sof tw;ire and manual ouoht to be r>urch2 ~erl fr or·! 
UNIDO Headquarter (charging budget lin~· •i(1

). Thi~ 
ought tdpe done before th!" above Ui·Hf£. c:cn-:;ult . .,ncy 
assist<!nce \·Jill be provided. 

3.2.4 Nominate Project Coordin~tors amonn th~. :1; '0n~nr 
staff members and ;issi rm ti• rn r!i th thi::- t-· sk of c 001 -

dination of rreprtrntion of t.i::-cbno-cconon~ic f0.Jdl:>il :i: v 
studies, concrrned with rilr!ic 1J!C1r indur.tri:\l ~·r0j 0 r:t.~. 

3.2.5 As it is shov:n on th" ~c~10mP. (itl'.'rn 3.1) ai:.1rt fr:~m ~·!H· 
develorment of ncr/mo-iifierl t1?chnolo,.Lic-·!'"., ~.1 .. 0 th~ 
Con5ultzncy for On-going Pl.~nt~, rer-rn.'.·.~nt!" ti:" l'""-"nU · 
and perspective for PDC self-susten~nc0. D.:•t.:\ <1':.:iu.~:,J,. 
on pesticide irYl~stry in Irrlia reveal th"t thr.;-p i~: 
considerable under-utilization of the '?xi~linr rl;-nl 
c~pacities in the prorluction/formul;ition of pf'r.tic.irl(',... 
This means th?.t thP.re a:;c some reason~ bPhinr! it, 
requiring di?.gnosis Jnd rroposinCJ adec:u<'~-" rN:•ndi"!3 i r1 
every indivirluul case. Technical ine?ffidr->nc:inr, f.-·~! n(' 
the pesticide forr.rulu'.ors, m.1ke also ~h'· r0 :ri• ":nrq~I:; 
for trouble-shooting as sis t;incc. Quality cont rnl n f 
pe~ticides production/ forr.1ulaticn i~ rinnt.h"r f jr·l·' (Jf 
conzultC1ncy a~sist-3nce to the indur,try. /d!'".C\ r;nvr·· nr ··nt ··' 
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requirements for sa.f'ety operations free from the 
environmental impact on workers and the surrnundings­
require direct consultancy assistance to the industry 
in proposing adequate measures. 

The variety of multi-aspect problems facing the existing 
pesticide industry in India mahe requirements for their 
solving i.e. for customer-tailored consultancy servic~s 
for on-going plants. 

The experience I have had from other countries confirm 
that the consultancy for on-going plants in chemical & 
allied industries, is the quickest, easiest and chenpiest 
way to collect funds by an industrial R&D organisation. 

The consultancy services are aimed at industrial !mprove­
-ments, leading to reduction of production cost and/or 
increase in sales, and usually involve multi-disciplinriry 
expertise, supported (in limited scope) by a lab /pilot 
plP.nt t<!St.a. The Pc.atlcidf! Dcveloprllf•nt C1~ntrr h:'l!l r;ol 
already P.Xpertise in production/formul~tion of pesticides, 
as well poEsesses well equipped labs and pilot pl~nt. 
What is lacking i strengthening of PDC staff in metho­
dology of consulting i.e. in problem identification, 
diagnosis and development of improved methods/procedures. 
Therefore UNIDO assistance in form of 1 month assignmEnt 
in consultancy for on -going plants is reconmended 
(bedget line 11-55). The main task of.this assignment 
would be preparation of a Guide for Consulting Engineer 
i.e. methodology and practical approaches concerned witP 
pesticide industry in India, follow~d by 1 or 2 prztical 
case studies performed during"this mission. The assi~n­
-ment could be extended to cover assistance to PDC in 
consultanc during project implementation (investment 
phase). It could cover such areas as : 

-methods and procedures of contracting of -industrinl 
project, and its organisation, 

-methods and procedures of equipment purchnsing(invitntior 
to-tenders, tenders evalua~ion). 

3.2.6 Industri~l training abro~d (2x2 m/m) in consult1ncy 
for on-going indu:;trial plants i'or PDC stiff member:; 
is also recommended (budget line 31-06). This however 
ought to be done after completion of the previous 
recoumendation (item 3.2.5). 

3.3. Through the establishment of different indu~try-oriented, 
commercial services (item 3.1 and 3.2), the PDC income 
structure will be as follows: 
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--------·- ·-- ----, 
--:::~ ..in in in 

short-tt!rm medium-term e lonr,-term 

Development 
of Techno-

x lo~ies 
(R&D) 

Feasibility 
Studies for 
Other Projects JC x 

Consultancy 
x x for On-going 

Plants 
I 

' Analytical i 
I Services x 

I Pilot Pl.ant x 
I Services 

I l'raini.t:..,,: x 

I Services 
---- -- -----·- ---

3 .4 "Guide for Techno-Econ.:>mic Feasibility Stu~~rC'p~ratio!"" 
was written during tbis mission, as the compilntion of 
data and approaches beine used during preparation of a 
feasibility study. The aim of the Guid~ was to assi~t 
PDC staff members in better under standing of co-relRtion:; 
of data and its process~g, durin~ preparation of a 
feasibility ~tudy. The Guide is attachea to thJ.s report. 

3.5 "Pre-feasibility study on Carboxin 40 sc Fungicide 
Formul;!tion ?.l.nnt (the. CBSP Study nrep;ued durint; ~'1<~ 
mission) is also ai:tachect to this ;·eport. 
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ANNEX 1 

GUIDE FOR TE~ECONOIUC FEASIBILITY STUDY PREPARATION 

1 • nnacnucr1 ON 

• 
This Guide v:as prepared for the staff of the 

Pesticide Development Centre, Gurgaon for better 

understanding of their contribution for tEchno-

economic feasibility study preparation. This is 

particularly important as thefpreparaticn of 

feasibility study on industrial projects is th c 

multi-disciplinary team work. 

More detailed information on the subject .:ire 

provided by UNIDO' s "Manual for the Preparation 

of Industrial Feasibility Studies". 
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~. HIDUSTRI: .. L r~OJ!.:CT iJE:V!:LC!TF:!:T •;ycu~ 

2.1 The project development cycle coi'::-iris"~ th'""· 

fellowing phases : 

pre-investr:tent or feasibili~y ph;ise, 

investment or implementation rh~5e, 

operation phase. 

All i:hrec major phases are divisible into sta0e~, 

some of v.hich constitute impcrtant inc!u~tri.:l rlcti­

vi ties. The att2ched diagram ( i tern 2 .4) sho,::s the 

different phases an'.:! stages 2nd thP tynic;il activi­

vi ties related to them. 

2.2 The pre-investment (feasibility) pha~e cor~nrise:, 
id en tif i ca ti on of investment or:-:-ortuni. ti0!:; 

(opp or tuni ty study) , 

preliminary project selection anrl d~finition 

(pre-fea&ibility studv), 

project forml!l~tion stag~ ~fcasihili ty r.tudy), 

final evillu.::ition (project .1rrrtli-;;il) ;inr! 

investment necision. 

2.3 The consultant's role coulrl ext0nt to cov~r 
a) pre-investment phase : 

opportunity r.t11rii <'<:, 

rre-feasibility sturii<:·'", 

feasibility sturlie-::, 

project~ aprraisal. 

b) investment phase : 

prepar~tion of outline ~p~cific~tion~ fnr 
tender rlocunv:~nts, 

evrilurition of tPnder !;~hmi,.~inn-:-, 

suncrvision of : nr~ction of thr· r J ·!nt, r''""l';' 
i) nr.f in~ t; 11 cl u () n '): ,.. •. 11 I i ... ! .. ' " I , 
tri -~l-run-; ;ir.--.: c·.::'!'."i,.., :i "r:j r,,., 

sel0ctjon .::ir.'l tr:iininri of orr_•r;itic•n~1 r.t~rf ..... ,,,; 
l;ibour. 
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c) operational phase : 

assistance 'i!i th the first ye.,r' s oper,,tion 

2.4. Project Developm0nt Cycle Dianram 
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Economical, financial and fin~lly profit~bility 
analysis can be supported by COJ-.lf ,\n i.e. c:omputer !;Of t\'.'ilre 
deve:loped by Uf-!IDC. 
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4. CCI''T~NTS GF A FE/,SI~ILITY STLI:Jy (CHC:::I:L!ST} 

4 .1 A feasibility study can be c .;irried out in r.:~ny \·1ay~. 

However, Ut!IDO pub! ish-::d a "i.ianual for th" Prc-

par ation of Industrial Feasibility .Studies" dcs-cri­

bing techniques that are widely u~ed. 111e follo·::ing 

checklist of a f e:asibili ty study is b~s€.'d on Ui:IDO' s 
Manual : 

CHAPTER I - EXECUTIVE SUl.'.i J~'l Y 

CilAPTER II - PrlOJECT BAO~GfKUND Al;D HISTC:1Y; 

Project back grou.1d, 

Project promotor( s), 

Proj~ct history, 

Feasibility study (ordering party e. author), 

Cost of preparatory stujies and rel~t~d 
investigations. 

CHAPTER III - i.IARKET Ai.JD PLAlff CAPACITY : 

Demand and market study, 

Sales forecast and marketing of productr. 
and by-products, 

?roduction programme, 

Plant capc:tci ty. 

CHAPTER IV - MATEfiIAL.S AND ll'!PUTS : 

Characte:r.istics of materials and inr .. uts, 
Supply pr ogr amnie. 

CHAPTER V - LOCATiuN AND SITE : 

Location, 

Site, 

Local conditions, 

Environr.1en tal imj.)ac ts, 
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CHAPTER VI - P:10Jr2CT Ei~Gii ;:[:;U: '.~: : 

Project layout, 

Scope of project, 

Technology {ies), 

Equipment, 

Civil engin(-ering \·."Orks. 

Cost centres, 
Overhcud co::; i:.!;. 

cu;·.PTER VIII - :·~..;r:rc-,;:a : 

Labour, 

Staff. 

CHi.PTER IX - II.PLEI.~Ei-'.TATIUJ sc:i:::DUL-.I.i!'": 

Data and activities, 

Selection of project implement~tion progr~r.nc 
and time schedule, 

Cost estim?.te of· project implement"ti-n. 

Ci;APTER X - Fil!f,t\::;I/\L & E:CI-4<."ii.:IC EVALU.'..Tlot! : 

Total investment co:;ts, 

Project f inancin9, 

Total production costs, 

Financic:l evaluation, 

National economic evplu~tion. 
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4 .2 The accuracy of estimates of investment ,,nti 

production co~ts increc.scs as the project 

proc;resses fror:i one stage to th!? next. If 

compared \-.·ith the re5pective i(~e.Jl average 

value, \.·.hich ch.:;nges from stage to s"':2ge, 

the a~proxim~te ranges of accur~cy are : 

opportunity study 

pre-feasibility study 

feasibility study 

± 
± 
+ 

30;~ 

20;~ 

1 o;~ 

These averages are effi!Jirical values thct may 

differ from project to project and according 

to the applied meti1~d of cost estimates. 

4.3 Cost of pre-investment studies are ;-,r>proxilli.,lely : 

opportunity study, 0.2-1 .o~ of proj~ct 
investment costs, 

pre-feasibility stuci:', 0.25-1.5~; of project 
investment costs, 

feasibility study, rel~ted to th~ size of th~ 
project, from 1 .0-3.0i~ for small inclJ stries 
to 0.2-1.0;~ for large industries; p~rcr.:ntag~ 
figures relate to project investment cost$. 

The above percentage figures mu$t be trected 

with caution, as a rough guide, because actual 

fees charged by a conr.ulting enginecrin~1 firms 

vary considerably. 
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5 • BOCKS RECa.;.·.:a.!::> g) : 

The following UNIDO publications on pre-investment 
studies are recor:mend~ : 

a) "Manual for thr Prepnr;>lion of Indu~trLtl 

Feasibility Studies", (ID/205); 

b) "Guidelines for Project Evaluations", (ID/.';;Ea. H/Z); 

c) "Guide to Practical P::roject A:>Praisal ", (I:J/.JEa. !I/::); 

d) "J.:annal for Evalu<'tion of Industrial Proj(•cts" (ID/?4'1) .. 
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AMMEX 2 
PRE-FEASIBILITY snJDY FOR CAIUIOXIM 40 SC F''llGICIDE 
FOIMULATIOM PLANT 

1 • EXECUTIVE SUnI.'.:\!lY 

1.1 Demand of agri~ulturcil !'>ector of Inr1 L• for C;~rl·'·:'.in 
fun9icide st;in<is ?.t :'lprrox. 100 t·rn-: r-.;-i. ("1r: 1n0-: 
Carboxin} i.e. 250 tons p. r.. of Ca!:bo~:i n '10 ;:.r: ( ,i;r; 
suspension conc~ntr:ib~). 

1 .2 Basic data on the propo5crl Carbo;-: in '1G ~': f'.•nnid·l :­
Formulation Pl0~t ~ 

1.3 

1.4 

1.5 

Production Capacity 

Production Period 

Operation Time 

Efn!Jl oyme nt 

Total Investment Cost 

Project Construction Period 

Fin;inci al Structure 

Equity 

long-term Lo<tns 
(term loans) 

Shor t-t:?rrn Loan 
( wo rk i ng capital 1 oa n ) 

1.6 Profitability : 

* Rate of Return 

* Payback Period 

. . 

: 
. . 

~~)(l tons r •. 1. 
( 1. " "'"7 t.· - 1 1· t ~ ,. , • • "' ~- r - . 
n.('.) 

') ~h i f t ~ (' f 
r. hr. e~t.:h. 

r-:. 1o,,,1 1 , 000 

6 month!_: 

P':. 914, 000 

:· r~.'.'.',::>79,ooo 

!'~. 7,718,000 

r. • 1 0fI~11 r 000 

: 9 r.1onthr (incJu,:in~ 
6 m·,nth•: of 
cein-;1-r11r­
tion) 

* Breakeven Pnint at 1 .6% car~city. 
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2. INTROLJUCTIOH 

2. 1 PROJECT n :.a~ G.-'1Clfl,:D 

2.1.1 PUaPOSE OF THE STULJY: 

The purpose of thi~ study was twofolrl : 

Ca) prepe1re Pre-feasibility Stu~y for th!~ Estcibli~h111Pnt 
of Carhoxin 40 SC Formul~tion Pl6nt, 

(b) provide on-the-job tr ai n_ing to roe count''I"!""l --.rt 

durinn prep<?ration of tcchno-!?ccnor.ic: fr;i~~tii.1 it~· 

study in pesticide~ fcrr:iulation fi-::-lr!. 

2.1 .2 HISTORY OF THI: f'ROJr:cr : 

The project for rn.31'.ing Curboxin 405\"; •:·~~ r:oncnivr.rl 

in POPI first ph~se, as a part of nc•:r t•:dind'·'1y f(;r 

formulation developm~nt. 

Carboxin, a seed dressing funi;icir:e '!!et$ iriporlt:~rl f.rc1r.1 

USA, arrl made as 75~·:; water (lispcrsiflle ro·.:d~r in In·;i~. 

The trade name is Vitav~x. 

Based on experience in other countries, n f ormul;1tion 

of Carboxin with 40% of active ingrccl'.ent ~:;is rner1"!·,~d. 

Instead of conventional po~~:der type f ormul.1ti on, t.h 0 

formulation of suspension i:oncentr<:!te is bcised on 

finally divided particles suspended in ~atcr. Sine~ 

the method of formulation is different, and 1'a:-i.icl0 

size is loi·:er, it is conceived to give better result•., 

On apr.1 ic;i ~ion rl \IP. to !;Ur···ri or fHOf'•·r tl rr 0 f thr> 

f or:nula ti on. 

Earlier thn p:-occ~!: v.ras developed in l.1bor<ltory. 

Later, it \"a~ scriled up in th() pilot rl:·nl sc;1le ,1t 

:>OL/hr (approximtltely) 
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Subsequently, field trials conciucted on limitr>d 

scale proved, that the pro·:uct given b0tter results 
on application. 

These results, justify entering into pr~-inv~stm~nt 
stage of th is Project. 

2. 2 Pro iect Sponsor : 

Acting ~ onsor for the project is : 

Pesticide Development Centre,(PDC), 
Udyog Vihar, Gurgaon-122 016, Haryana, India. 

2.3 Authors of the Feasibility Study : 

M. Nowak 

s. Kumar 
UNIDO Consultant 

PDC, Deputy Production ;";~nfl~!C'r -(countt:?rn,;rt) 
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3. ~KE:i. ANALYSIS 

3.1 Carboxin 40 SC (4°" suspension concentrate) is ~he fu.~gi­
-cide, reaay ~o use seed treatment product, applicable 
to wheat anJ barley seeds. It gives cc,n'trol u:f various 
seedling diseases in addition to th~ control oi smut 
and bunt oi wheat and barley. 

3.2 Market analysis on fungicide CARHOXIN 40 SC was based 
solely on "Report of t.he !:>ub-Group on Hetnoaology and 
ForecaS"ting ( Seven'tn Five Year Plan) preparea on August,l';l8: 
by the Ministry 01 Chf~mica1s & Fertilizefs oi Govt. of 
India. This was the only aocument on tne pesticid@ market 
available at ~ime ox this s~udy preparation. In the 
:follow up, 1·ur 1..her markei; inves'tigations and up-datinc; of 
figures ough~ to be maae,for more pr~cise elaboration 01 

market ior CAR BOXIN 40 SC (domestic consump'tion and 
export potential). 

3.3 Accoraing to available aata,Carboxin ana also oxyc3rboxin 
are no·L a't present producea in India, and the aemand is 
met en'tirely through the importation. The available data 
on import ox CARBOXI1'1 (technical grade ) are as l·ollows : 

r--------------------· -·-----·- ··-------------
YE An S 

1979-80 1980-8li- 19~1~82 
Carboxin 24 11 30 

(Technical graae f·!T/Y) _____________ .._ _____ , _____ . ______ ---- ---------

3. 4 Demand for CARBOXIN as submittea i.or 7tn Jo'ive Year Plan 
by Ministry of Agricul'ture was as iollows : 

r--------------..----------------····--- - --· -· -- . 
YE AR S 

(1984-85) (1989-90)(Projecti! 

CARBOXIN 80 86 
(Technical graae MT/Y) 

--------------- ·-· .... 

The sys"tem adoptea by l.Of> Minis\"ry o:r l•gricult•JrE" 1or 

assessment OJ. "the requirernenr;s o.i pesticl des ( <imone other 
CARBOX!N), was basea on T•1e -cargets oi the plant protect:ion 
obtained irom each Ste. tes/Unic.n Terri tcries in India. 
The States/Union Terri~oriss submit"tea their est!rn~tea 
demand of pesticides i tt:·mwis~ gi vinr, Q:.JP. cons idr.?ration to 
several I.ac-cors 11Jc~ tha pesticides consumption, intP.r­
-substi tutatili ty apd the target~ea area propoSf!Q to he 
brought under inte.i1ive/eY.t-:onsive plant protecl.ion pro.~ramme~ 
within the resources av;Jilahle. ThP dem.'lnd was iin<1liSP.ci 
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in consultation 1::ith the repH~sentatives of :;t;"'t0 
Governments, Centr~l I.".inistri.~5/ ueri.~rtr::··r:t:- .'.'n: 

Industry concC'rned \·:i th pesti,...irles .1t "Th(· .'-.) 1 
India Plant Protection Conf erc-nce". 

3 .5 The demcnd for C:\il.BC:XIt' e"-timat('rl the ;-l='ov~ · ·='y, h.:~ 
oot reli~ble b;;ckoround cn.1l::-lin0 furthr:>r rlew.•ff: ?·rC'­
je c ti ons. Ao.surr:in9 thE> s nm!' trend of c 0nsum,.,ti ='n, 
'.'rojections of the di?rr:;inrl for cor.d n-· Y"-1rs ~-·ill br: ;>s 
follo\':s : 

y E A n ,... 
.J 

···----

-
( 1984-85) (19P9-90) ( 1 99,1_9~)) ( '."004-0-;) 

CAflBOXI f\! 80 96 92 OP 
(Tech. Grade MT/Y) 

------

Taking into consideration the pe~ticic!e demr\rr! oro·:.·th 
rate over the year 1 989-90 assumed in the ~b.:wc "flep0r t" 
at 2% per annum, rro jec ti on of the dern;:tnd will b:- 0ven 
higher : 

-- -- - " ·- - -- -· - .. ··--1 
y E A R s 

(1989-90) ( 19 94-<;ir.) (::!004-0'"1) 
---

CMBOXIN 36 95 116 
{Tech. Grade MT/Y) 

.. - ··- -·- --·------·· -

The demand for Carboxin (tP.chnical) i$ clos~ly r~l~t0~ 
to demarr.I for Carboxin-basecl formulation$. Thi'." ··1as th(\ 
base for estim~tion of the demand for C.irbodn 40 ;;·: 
(40~ suspension concentrate). 

: 
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4.1 Based on the market an.Jlysis, th~ r-1..,,nt 7"'rorluction 
capacity of C/\flBOXIN 40 SC (4cr,·~ susnensi:-n cone': tr,,.t_,) 
was designed at 250 tons p.C\. This C?n-='-:ity ~·:ill allo··· 
to meet local der.!=-nd for CMSOXIP 40 SC ur·to ;;1•rrox. 
2000 year. 

4.2 The only product of thr.- al::ov<"' pl.·nt i·:ill h.-- C:.''.i1!~C ::rr· 
40 SC (40% suspension concentrate) p2ckrd in 1 li:r~ 
HOPE contain0rs. 

4.3 The production pl;int ~·!as assum0d to orr:-.:it·"' ::-· :hift--:/ 
day (i.e.12 \•1or!<ing hrs. a ri;y + 4 hr". cl•"nl" n~1 ;i 

day). Production r>0riod 300 dily~ Cl Y·"'~-r ,_._.,;. .... 1~0 
assumed for this flL"'nt. 
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5. MATERIALS 

5.1 RAW MATERIALS : 
( basis : ~50 tons PP• of Carboxin 40 SC) 

- Carboxin Technical 
- All other Adjuvants 
- Water 

Ouantity 
(tons p.al 
103.75 

42.30 

103.95 

Cost 
(Rs.) 

32,370,000 
627,000 

2,500 

Sub-Total: 32,999,500 
Handling losses(5~) 1,650,aoo 

Total: 34,649,500 

Out of the above amount : 

- importem raw materials cost is Rs. 32, 370,000 
- locnl raw materials cost is Rs. 2, 279,500 

5 .2 PACKA.!:illfil 

(basis : 250 tons p.a. of Carboxin 40 SC) 

- 1 litre HUPE bottles 
- cartons (for 10 bottles each) 
- operating supplies 

Ouantity 
( pcs) 

227 ,270 

22, 727 

Cost 
~.J_ 

3,409,050 
340,905 
271,270 

Tot<ll: 3, 977, 225 

PAckaging materiais will be suppliea locally. 

5 .3 UTILITIES 

(basis : 250 tons p.a. of Carboxin 40 SC) 

Ouantity Cost 
p.a.: ~Rs. l 

- Electric Power 84,000 KWH 63,000 
.... Fuel Oil 6,ooo 1. 18,000 
- Cooling Water 1,500 Kl. 30,000 

Tot;.il ~rr;ooo 

All utilities are locally avnilable. 
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6. LOCATION 

Tne proposed Carboxin 40 SC is to be located in Bombay 
regl::>'l, as Bombay nas the advanl:age of m:my pesticide 
formulation plants. Bomb~y port is one 01· the most 
modern por-Q, where raw m~terials can be h3ndlea easily. 
Skillea, unskilled labour force is available and eood 
infrastructure is available. Maharashtra s~ate oif ers 
lot of incentives to small scale industry. 

Loc~tion, does not offer much advantage in this case, 
except for port facility. Hence tni~ 1·ac~or is not a 
critical one in this analysis. 
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7. PROCESS DE~CRITPI~ 

7.1 STEPS (Ref«red to Process Flow Diagram in Annexur~ 

~tep 1 Premixing 

Here Carboxin in solid form will he mixed with 
other ingredients such as dispersing agent, wa'ter etc., 
to 1·orm a uniform slurry. 

~tep 2 Doseing: 

The mixed siurry wiil be sent in correct quantity 
to the dyno mill for cor1·ect par'ticle size reduction. 

~tep 3 Milling : 

Here the mixed-dosed slurry will b~ growu.J tqthe 
correct size. 

Step 4 -Post Blending: 

The Semi-prepared product, will be mixed with 
water/dye/thickner and stabiliser to get the product. 

Step 5 - Quality control: 

The product will be tested for the specification, 
before packaging at this stage. If passed, it will be 
packed. If it fails than it will be returned to Step 1. 

Step 6 - Packagiug: 

Here the product will be packed.in 1 .littTcontainers. 
This will be sealed (from cap) and put in outer pack 
containing 10 lit./pkt. and strapped. 
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7.2 TIMING 

Activities Hours (Daily Produc•ioo) 

Shift 1 Shift 2 

< : . <I 5 E 7 8 ~ 2 : 4 5 6 7 8 . 
9) 10) (11) (12) (13) (14) (15) (16) 

Batch 1 

Charging 
,_ 

Mixing -

Doseingtgrinding 
I 

Analysis 

Packaging . 

Batch2 

Charging -
Mixing 

,__ 

Doseingtgrinding 

Analysis 

Packaging 

Batc."i 3 

Charging -
Mixing -
Doseingtgrinding 

Analysis 

Packaging 

Batch4 

Charging -
Mixing I ~ 

Doseing/grinding 

Analysis • I 
Packaging .. I -- ~- -- -·· - ----~-.. Next day 
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8. MANPOWER 

8.1 The manpower requiremen~s for the CAR.BOXIN 40 SC 
Formul~tion Plant ~re estimated as follows : 

Manager 
Operators 
Other ,Skillea Workers 
(Maintenance) 

Accountant & S~les 
& Adminis~ration 

Unskilled Workers 
(casual) 

Number 

1 

3 
2 

3 

6 

Aver~ge cost 

r.s. p.a. 

40,000 
24,000 
18,000 

18,000 

7,200 

8.2 The manpower requirement will be met from local sources. 

8.3 The total cost of manpower stands at Rs.245,200 p.a. 



9. IMPLEMENTATION SCHEDULING 

9.1 1"1)1ementation of the Plant. training and start up will take 24 weeks. The project time schedule Is as follows: 

weetes ·-·---. 
Activities D ~ : 3 4 s 6 7 8 9 1( 11 1~ 1: 1"4 1! u 1, 18 19 2b 2· 22 23 24 25 

' ' ·- - ,_ 

1. Contract -Signature 

2. Delivery ol 
Layout & Flow Chart 

3. Specification of i.--
Equipment 

4. Purchase of 
Equipment 

• Imported ""' -
• Local 

5. Clvll Works 
Design and 
conS1ructlon 

6. Erection & 
Equipment Assembllng 

& Fittings etc. 

7. Training 

8. Trial Runs & -Commissioning 

9. Commercial I Operation 

9.2 The plant Is expected to operate at 8~A. capacity In the flrS1 year, at 90% capacity In the second year and at 100% capacity In the third year and 
thereafter. 
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10. INVESTMENT COST 

The ~otal investment cost of CARBOXIN 40 SC Forrnula~ion 
Plant is estimated at Rs.10,411,000. 

Bullaings 
(s"Cruc~lires & civil 
engineering works) 

Equipment & 
MP-chine.ry 
(ex-plant cost) 

Local 
currencI 

200 

650 

903 

Incorporatea FiXea 281 
Assets. 
(~echnology lumP-Sum 
paymen'C, engineering 
design & purchasing) 

Pre-operAtional Expenses 84 
(fe~sibility studies, 
travel costs, training, 
tri~l run, co111Diss1oning) 

Contingencies 

Working <rapital 

Interest during 
construction. 

Rem~rks: 

71 

7,216 

154 

9,561 

(Rs. l,000) 
1-·oreign 

£!!!!:.e.!!.£y_ -

780 

70 

- Const.ruc~ion period assumed for 6 months .• 

- exchange rate U!::i I 1 • Rs.18/-

Total 

200 

650 

1,683 

281 

84 

141 

7,2.18 

154 

10-ltll 
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11 • SUJRCES Cl= FI 1'!\t.:CE 

The Carboxin 40 SC Formulation Plant is ~xp~cted 
to be financed as follows : 

Equity 

Loan 

REPARJ~S : 

~.ooo) 

Local 
Currt:>nCy 

914 

8,647 

9,561 

Foreicn 
Curr~nc'i 

850 

850 

T ot.•l 

914 

9,4'?7 

10,411 

(a) The above based on Small Sc ;1le ln:iu!i tr j0 ~ ~c;1 r,i:i.:~ 
offered by State Bank of India for In0ustri~l 

Projects (with cost of equipment ~ t:""?chin·_·ry not 
exceedin0 ~. 3,5 mln). 

The scheme offers : 

term loans upto 75% for a::quisition of m:ichin'.'ry, 

larrl, factory, building, sh Pd; term lo.::ns for pcrior.! 

5 to 7 years Vii th renson<lble start-up ;.· r iod. 

t'lorking capital loan "need based" (upto 100~;), ~ftr~r 
assessnM>nt. 

(b) Local Currency Loan comrosed of : 

Term Loan ~.1 ,429,000 
Working Capital Loanlh.1,218,000 

Total : Rs.8,647, 000 

(c) Foreign Currency Loan : 

Term Loc:in ri:;. 850, 000 
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12. cor.i:ERCIAL PliOFITA~llITY 

12.1 The following commercial profitability r.stim~t~s ~re 

made for 4th year of operation, i.e. r hen Car ho~ in 

12.2 

12.3 

12 .4 

1 ~ .5 

12.6 

12.7 

40 SC Formub~tion Plc:int .,,.Jill operate at too;~ Crl!lnCi ty 

Sales 

Costs 

Raw Materials 

Utilities 

Packaging 

labour 

1.-iai ntenance 

Spare Parts 

Factory Otrerhe ad 

Sales Cost 

Admin.i~trative Cost 
Depreciation 

Prcfi t before 
Interest & Taxes 

Interest 

Profit before T?.xes 

Profit before T~xe~ 
as % of Turnover 

Profit before Taxes 
as % of Investment 

Profit b~forc Taxes 
as % of Equity 

Rate of Return 

34 ,649 

111 

3,977 

191 
40 

34 

143 

2,182 

54 

201 

(~. t. 000) 

72,750 

41,583 

31,167 

1,469 
29,698 

285 .3~~ 

325% 

29 00' 
.,~ 

Payback Period 9 months including 6 months of conr:tructi• 

Break even Point at 1.6% c?paci ty. 
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. 
13. REn:RENCES 

(1) 

(2) 

•Report of the Sub-Group on Methodology and 
ForecastJ.ng (Seventh Five Year Plan)" 
J> r~pared by the Ministry of Chemicals & 
Fert111sers of Govt. of India, Aup;ust 1<)811. 

Data provided by Pesticides Development 
Centre, Gurgaon, November/December,1990. 
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PR E-1.~ XltJG 

DOSEING 

/·::JU.ING 
(Dyno Mill) 

POST-BLENLJING 

- 36 -

Solids 
(Active Ingredients 

and Acijuvants) 

MIXER 

QUALITY CONTROL 

if No ---
if Yes 

PACKAGING 

PRODUCT 
( CARBOXIN ~O SC) 

Dye + Th!...:knnr 
+ ~tabilizer 



PLANT LAYOUT 

IN ROAD 

I 
Raw Material Storage 

e--J. 
M' p, 

DY1 

Of flee 

Laboratory 

0 4~ 2~ 

Cl) 

~ 
~ 

i 

Workshop 
(Mlc:ha"lcal I EllClliClll) 

Annexure·ll 

OUT 

I 

i..i 

""" 



i tel:! 

1: 

1:. 2 
t.; 3 
1.: 4 

1.: 5 

p 1 

DY 1 

PK-1 

PK-2 

~ 

Prirr.ary I .i xer 

Post blenders 
(Three vessels 
with common 
stirrer). 

1.axer fo.r dye 
preparation 

Dos eing Pump 

LI.ST CF ::: '.'IFI ::1:T 

func ti.sL 

To mi r. Carbo xi n 
v:i th ad juvants 

To recd ve the 
produc~ and to 
mix with dye + 
Stabil:.zer + 
Th icl-:ner 

To pre~are dye + 
Stabilizer + 
Thickn~r Solution 

To purr.-= col'rect 
Quantity of Slurry 
to dyno mill 

h...QL.£.£.01: tru ct j_ e.n 
SS ~ith agit?tor SS 

SS with common 
agitator 

SS with agitator 

SS Pump 

Dyno mill To grind the Slurry SS 
to rec~ired size 

Packaging Machine To dose (Pack Unit SS 
Quantity in Unit 
Pack) 

To seal the cap To seal cap 

,gci---rcit'' '"'0::-T uni~ 

250 L 

250 L 

20 L 

1 00 L/hr 

1 00 L/hr 

200 L/hr 

2 00 Pa ck s I hr • 

I..> 
00 
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COST CF E~UIPJ.;pn 

~ Name Nos 

Vessel (Stainless Vessels of 4 
Steel) 1!.ixer k~1 , l.i2, 

M3, M4 
Agitator One for m 2 

One common for 
f.:2, l.:3,1.:4 

Vessel Of mixer 1.:5 
Agitator n 

Doseing pump P1 
Dynomill 01 
Packaging machine PK1 

Sealing machine PK2 

Sub 

Other Items 

DG Set Diesel Gene­
rating Set 

Electrical Fittings 

Lab Equipments 

Drum unloading pump 

Material handling equipment 

~·ieight Machine 

Water/Pipe connecting, valves etc. 

1 

1 

1 

1 

1 

1 

Total 

1 

. . 

Tot.-,,1 Cc:,t 

120' 000 

2~·. 000 

1 o, oon 
5,000 

1 o, oon 

1,200,000 

If()' 0()() 

15,000 

1 ,4?:,, 000 

35,000 

50,000 

1oo,000 

~), 000 

10,000 

8,000 

20 pno 

Sub total :22B,OOO 

Totnl : 

Transport Loc;il 
1,.653, 000 

30 ,ooo 

Gr and Total : 1 ,683, 000 

{r-:) 
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Anncxure IV 

:srli-iATED Fli-~;'.tJCIAL EXPi:i'.SES 

(f>-:.1 • 000) 

Year of Ooe>ration 
I tern 1st 2nd 3rd 

Interest on Term 308 308 286 
Loans ( 1 ) + (2) : 

) 
:• 

Interest on Commercial 982 1'104 1 , ')_';_7 
Q.ank Borrowing (xx) ill_ J 

I Total . 1, 290 1 ,412 1 , 513 
! . 

~-
! 

1 • Foreign Currency ' l 
Term Lo<ln . ; . 
f'rincirJal 850 850 7')9 

. 
I . 

Instalments (xxx) 1 ~1 i - - : I --
I n t ere st 1 3 • 5% p • a • ( x) 115 
(on average b~lance) 

2. Local Currency 
Term Loan . • 

Principal 1,429 

Instalments (xxx) -
Interest 13.5;; p.2. (xJ 
(on average balance) 193 

3. Conunercial Bank 5,774 
B orrov:ing (xx) 

Interest 17~ p.a. 982 

( x) interest for non-backv1ard arccis 

(xx) ~ .. orking capital loan 

(xxx) paid in a p~riod cf 7 ye~rs after 
2 years of payment holidoy 

115 I 1 07 . 

1 l 

1,429 I 1 , ~ ?.5 I 
- I ?04 ! 

t 

I I 
I 

193 I 179 ! 
I 

I I -
6,496 I 7,218 I 

I 

1 '1 04 1 ,?..27 J 

I 

4th -

:;'4/ 

1 '2/7 

1 ,46<! --

608 

1 ::.: 1 
--

90 

1 , 0~1 

'.-7:(14 
' --l 

1 ~)=) 

7,218 

1 '':>'/.7 

I . . 

i 
l 
J 



- 41 -

Annc»:ur e V 

Ail:tJAL PRC-')trCTION co:::;T E:"5TI:..'..TIO! 

(r:;.1 , ooo) 

Ye;:tr of Oo!?ri':ltion 
Item 1st 2nd 3rcf 4th 

HO~~ 90'.', I .. _ 2 on · 1 nn · ---·-- ___ H ____ 

I) 1.:anuf acturing Co!'; t . . 
A) Raw Materials . . 

a) Local 1 ,~24 ~.052 2 ,:~so ~.2r.o 

b) Imported 25,896 29, 133 32,370 32,370 

B) Utilities 89 100 1 11 111 
C) Packaging 3, 182 3,579 f 3,977 ... 01-

..._,' .. • I 

D) Direct Labour 153 172 l 1 91 l 91 

E) Maintenance 32 36 40 40 
L 

F) Spare Parts 34 34 I Ji~ '.•" '-··!' 

G) Factory Overhead 143 143 i 14 3 i Lf 3 
t 
I -· 

Manufacturing Cost (I) 
Sutt totril: 31 , 353 35, ?'19 39, 1 '16 :~·:1, 1. i (· 

II) Sal es 8. Admn. Costs • • 
A) Admin. Overhead Cost 54 ~A :,.4 ~ '1 

B) Sales Cost 1, 746 1 , ~16'1 '."', 1 ~2 ", 1 ~~ 

Operating Cost (!+II) 

Sub total :33,153 37 ,?.(·7 ·l 1 , ~!!'?~ i11 , Jr.~· 

-
III) Depreciation 201 201 201 /01 

IV) Financial Costs (interests) 1, 290 1, 412 1 , 51 3 1 , .~ (, :_ 

Production Cost 

( I+I I+I II+IV) Total : 34 ,644 38, 8P.O 4 3, 0'?6 43, O'.<' 
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f,nnc xure VI 

CALCULATION OF •::ORlaNG CAPITAL 

(r·:.1,000} 

l!.inimum Year of On0ration 
Days of 1st 2nd 3rd 4th 

I tc-rn Cov~r.,ct<' nmt 90~. 1 00 . _1!!!l. --
I) Current Assets • • 

A) Accounts Receivable 15 1'361 1, 531 1 '701 1, 7f 

B) Inventory : 

a) Raw Materials 30 2,278 2,563 2,84~ ?,f:V . 
b) Spare Parts 180 ·17 17 

1 7 ' 
17 

c) Finished Products 15 1, 289 1 ,450 1 '611 1 '61 

C) Cash-in-Hand 5 74 84 0') ' 

- - ·-
: 

Total {I) . 5, 019 5,645 6 ,'.?69 t), '> . 
II) Current Liabilities • • 

A) Accounts Payable 10 759 854 949 ')4' 
i 

i 

III}~orking Capital 
(I) + (II) Total • 5,778 6,499 7,21C 7' ~1 ~ . 
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Annexure VII 

SALES ESTikATE 

(~·.1.000) 

Year of On~·r11tion Item 1st 2nd 3rd 4th 
8~ 90% 100~ 1 OO'·S 

Carboxin 40SC 58200 65,475 12750 72750 (Suspension concentrate) ' • 

. ---· --... -·· -

Ex -factory Price : ~.291/- p~r kq 

(of Carboxin 40SC p~ck~d in 1 liter HOP[ 
Unit containers, overp~ck-d in 10litrn 
cartons). 
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Anni:-xurl'• VIII 

CASH - FLC:.·i 

FCR CARBOXIlJ 40SC FCRf.tTLATIOf·I PLANT 

(le. 1 • 000) 

Yerir of 0ner(ltion 

4Ji-- - .I 1st 2nd 3rd 
I tP.m BU'' 90:.J 1'.' 0. ;_' .~ 1 . > _! 

I 
' 

A) CASH lNFLO;·/ • 58 ,200 65,475 72,7~0 7:' '7':10 ' . I 

: 

1 ) Sales Revenue sa,2vo 65,475 72,750 7'2, 7':.lO f 

I 
I 
' P,) CASH UJTFLm·: • 34 '822 37, 74'.> 42,163 41 ,, '!'1? i . . 

1 ) Current Assets 1, 361 170 1 70 0 I 
Increase ; . 

2) Operating Cost 33, 153 37 ,267. 41 , 3G2 41 , 3~'."' I 

I 

3) Debt Service 
. . i . 
I . I 

a) Repayment of - 3~5 3~5 ! - i Term Loans I 
I 

b) Payment of 308 308 ?86 24? I 
• 

lnterest on l Term Loans 

C) CASH SURPLUSLDEFICIT 
1Ar - {B) 

23, 378 27, 730 30,614 30 ,801 

D) CUt'.ULATIVE CASH BALANCE 23, 378 51 '1 00 01 , ?7') 112,07~ 

-
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Annexure IX 

FORP/ULAS U!:iED FOil CALCULATION IN THI~: Slllf;y 

Incorporated Fixed Assets = 10% of Fixc>n Investm-:nt Co!;t 
(Fixed Investment Cost include cost of = l~nd, buildin~s, 
machinery & equipment, incorporated fixed assets}. 

Pre-operational Expenses = 3;.~ of Fixed Investn0nt :..:ost 

Contingencies = 5% of Fixed Investment Cost 

Spare Parts = 2% of Equipment & :.~achin<'ry 
Maintenance = 2;~ of Equipment + 1;; of f3uildinos 
Factory Overhead = 75% of Labour Cost 
Sal es Cost e 3~:.; of Sales 

Depreciation : 1 o;~ of eouipmP.nt & mrich inrry 
5% of bui.lding s 

1 :> D Accounts Receivable = Annual O.perating cost x"'.>15--~ .... ·~ l1 

Finished Products = {l.lanufacturins Cost-! Admn. Cozt)r.!,;>,.~-
,·,o .Ju 

Cash-in-Hand = (Annual Opera tin~· Cost - ,\nnu;1l Di rnc: f 
~aterial Cost) 5 D 

x J6~u 

10 D Accounts Payable = Anooal Direct l.~atcrial Cost x 3
0

5 IJ 

Raw Materials= jg~ 
0 

180 D Spare Parts = 
3
6

5 
D 

of raw-materiel! Cloe~! +irnportr>ci) 
annui'll c:os t 

of spnre par ts._<lnnu;U cost 

* Interest during Construction = (Annual lnt~rpst Forci~1 
Currency Term L0~n + Intcrr· 
L oc u 1 Currency T t:· rm I. o .1 ri ) 

x pr.riod in years. 

* Interest (on nverage D.1lt'lnc0) = Princin . .,l n + fr i~~~_l __ r~-1.1 
2 

(n-year of operation) 
x lnterPst Hate 

* 

* 

* 

-D2.t ... 1Fofi t(*) + intC"r."~·1x1 ClO,; (Simple) Rate of P.eturn - total inves tm(:nt outl.1y 

Payback Period = total inve.;;_1ment outl:w ----~~­
net profit{W/ + intcr~st + rleprP.cL1ti"'n 

Breakeven Poiht =Fixed Proriur:tion Costs x 100;; 
Sales revenue _ vari~blr. 

pro<i. co-;tr: 



- 46 -

(Fixed Production Costs : Spare partsr factory overhead, 
administrative ccst, depr~ci~tion; 

Variable Production Costs : Raw-materials, utilities, labour, 
Pack~ing, maintenanc~, sales cost) 

(~)=profit before taxes, as the ol~nt is exemnted from 
taxes upto 5 years Of Commercidl Operation. 
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Ann!?xur~ X 

OTHER FINAfCIAL RATICS (EXAl.TLES) : 

Current ratio 

Quick ratio 
(Acid test 
ratio} 

D/E Ratio 

B/C Ratio 
(benefit-cost 
ratio) 

= Current L~sets 
Current lia·S~i~l~i~t~i-e-s 

= 

= 

= 

Current ass@ts - Inv~ntories 
Current liabiliti~s 

Lon-H-term dett 
quity 

Cash inflow 
Cash outflow 
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QIIDO"S SUBSTAllTIVE aBIEllTS 

DPilND/89/128 - Strengthening of Pesticide Development Centre 

Introduction 

The expert's 

developaent centre 

aain assignment was to expose the staff of pesticide 

to the economic aspects related to developing and taking up 

new projects in pesticide formulation. In addition. he also carried out one 

exercise on feasibility studies for the development of a technology invented 

at the Pesticide Development Centre. 

Co-.ents 

The expert. Mr. Michal Nowak gave an extensivF 

UNIDO's programae on feasibility studies 'COKFAR'. 

ground to the staff of PDC, on the techno-economic 

course on the use of 

1riis gives a good back­

feasibility studies of 

developing projects based on the R&D work carried out by the PDC. 

Formulation of pesticides is a highly competitive field and if any newer. 

safer and more effective type of formulations are developed it could demand a 

high premium price in the market. The PDC personnel in collaboration with the 

UNIDO expert have made a detailed analysis of a pesticide seed dressing 

formulation which would be very useful to the Indian market. While the 

techno-economic feasibility studies are very positive there is no indication 

whether or not the project authorities have already proven the efficacy of the 

formulation in the field and obtained registration with the Insecticide board. 

For registration of the formulation, PDC needs to gene=ate data on field 

trials and some cases even toxicology data. This could be done by carrying 

out field trials under sub-contract arrangements with organizations outside 

India for which provision has been made in the project budget. Such an 

arrangement from outside the organization would prove valuable to register new 

formulations for co11111ercialization. 




