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1.0 E{MBIE

141 During seventiece the .nternational e0o omiesl eitu.t$ion

end pricoe of oomwodities huve undergone eoneiderable shange,

Thia hes alsc uff.ctel the international fertilizer soens, The
¢oonomiss of fertilizer industry ~ the pricee of equipmend and
material on one hund and input = output prices on the other

hand = have reuched levelm wiich were unim.ginible a deoudes earlier,
+ fev examples will .dghlight tie situ.tion. Tabdble 1 gives the
prices of some of iuo equipment for 600 tpd gas bae:d ammonia
plants in 1968 und 1978, Both the plants :re at the sume

losution wnd use the gus from the some field o.nd ure under

one mun. gement,

Iable -1
Equipammt Bquipment
ordered in quoted ia
1968 1318
#xt0” $x10°
1.8yntheeie gae ocopreseor 1.2 6.9
and turbine
2.44r eompressos u.l turdine 0.5 2.9
JeBoiler fead vater pump 0.2 0.7
and turbine
4edmonda refrcgeration unit 0.% 2.
$.C03id exchanger 0.1 0.3

The pricecs of other equipment of Lhe two plants

olov cimilar trend,
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1.2 - il 2 ewvs thd cost of similar squipment fer twe
coal based «.monias pluats. The plauts ure of identieal design
though logutd at ‘wo difforont plases. The oupasities of plants
are 900 tpd amionia. Ilo cquipnent for the eaxrliexr plant had besa
ordered b .secn 1974 «ua 1972 whriius foT the soeond pluat the

quotationc have been reovived in 1576,

fula =
Bqui;ment Bquipment
oxicred in quoted in
1971 & T2 1978
3 103 $z 10‘
1.8mthesic jat conprusaor & 2.0 5.6
furdine
2. 8frenscotion cOTHIAI L0 o 140 35
turbine
}.Shlf'- FY-WPLT i Lel 00‘
4. 5atupa toraiaing heate® 0.3 0.7
5400, £broror 0.2 0.5
6.(3()2 £leca towuT 0.1 0.4
1.!25 abzorber 0.1 0.3
8.Koppur Uutnek oo 007 044 0.2

In rurontlecds St ax; hs mentioned that 4n the example
the eupplitr of equiriomt fexr Loth the plenta iw same.
1.3 Eiled 39 wpothoo axersle =~ $his is for 900 tpd ammonia
plunts terod on furd o1 The plaat. ¥ ol llantisul design
thougk loeated «t dif{lcrut places. Deth the projests are
prosured unda: in‘ernational scnpetative biddings ‘The purehase
erdere for one #up placsd im 1973 vhers as those for the ether

vere plaoced in 1974=75,




1« Synthesis occapressor and
turdine

2. NMtrogen eompressor & turbine

3. Oxygen eompr: esor & turhine

4. Mr eoparutio. und uitrogen
waeh units,

9. Va3z reastorx

6. Ammonia & eurbamatie puspe

7. 002 eompreencr

8. Aumonia eonverler

1.4.1

predieatudble course,

the inflation hus been high but &t hud besome diffieult te

foreeust the ra'e of inflation,.

folloved an erctio ecurse,

tue developed ocountiries from which .orsally developing

sountries import their equipment,

Table 4 giver tne rate of fnflation for some of

Jovianent ordered in

e
x 10

$ x 102 $
2.8 j5.2
1.0 1.4
1.4 2,3
2.7 4.8
0.4 0.6
0.7 1.4
0.6 0.0
0.4 0.7

In wvarious countriee 4% has

A desade tmek the inflation rate ueed $¢ have a

liovever, from 1973 onwurde net oaly
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Zable - 4
(Bise 1970 » 100)

U.K, Fr.inee ltaly Japan Usa Fa¢
1568 ©5 77 16 7 N 84
196 93 87 91 Nn 9 94
1370 100 100 100 100 100 100
1971 120 115 116 115 106 114
1972 129 151 132 133 J10 128
1973 140 155 167 157 116 138
1974 177 183 214 196 134 160
197% 225 20% 265 229 170 172
197€ 265 227 315 258 185 1M

(Sourcet Process Plinmt .nd Equipment Cost sstimcte by O.P.Khem da)

1e4e2 In w.e develo,ii.g countries alse the infl.tion rute has

followed the sume puttern though not encugh pudblished duta is

uvailuble fox miny of tre developing oouniries. Table 5 gives

the infl.tion r.ie for baud’! Aralia gud Indiu.

Teble =~ %
Infletion fuotex
1970 1971
Saudje Airable
Civil matersial - -
008t (1970a10C)
Construction sost 130 138
(1966=100)
india
(1970-100) 10¢ 108

1972

107

14

1973 1974 19715 1976
W 235 ™ 310

165 200 240 BA

122 191 180 178

(Sourcei1Proe.se Plant wnd equi .ent ecet estimutes by 0.P. Kharbands)
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1.5 L. thip ;*casat anfladionsry eeonomy the developing
sountrisg huve beon caugnt i{n rice, Net only the investment
eoets navy goue upj tie yidous of rawemateriale, fusld and
utilitiee nave clso kepi step with this inflution, This
situation hac purvicuiluvly hi. tae feriiilzer industr: 4n
developing countrine ard hence boosted up the preduotion ecsts
of fertilizer.,
1.6 Thi3 nuturslly ontails a eonsiderable drain on any
states' availadlo furd growth of s0oncuy. Also high investmsnt
disoouruger tu: private entrepreneur from investing in the
fertilizer produciion enntore Henoce 1t h-e bescme Degeesary,
espediully for develcping oouniriee, to find vaye und ssans
to reduos invictncmt in fertilizer projests. It is neceseary
to 1molats end anulyws vurious coet eenters that ocuprise a
fertilizoy wrojest irvestments The nagni tude of tisir inereases
and reason. for thene hauve to be investigated, Based on the:ze
inveetigition~, mehods of the poseible reduetion in investmnt

have 1o Lo founi ans,

20 Gauk WIuIET

2.1 Thir pamon trles to inveetigute the eapi tal strueture
of mo™1 ¢f thn nitvo-snovs Jlortiliser pdants vhich have beea
reeon*ly ¢-. ~t93iccd or under s4vinsed etate of oonstruotion

in Indiae It t.ic? to imolate vurious coet oenters and investi=
gute thair sff«.t on the total investment. It alge tries teo

inventigute “hy scwe of these coste are high and whether




these e4n de reduced in future procjeets. Though the
euse histories anuslysed pertuin % nitrogenous fertilizer
industry, the conclusions drawn from this anulysis will
be relevani for p.ocpa.tie festiid s induciry ulse. And
though the:e are spesifie to India, it is sxpected the
Indian exzporience will find parallels in other developiag

eountries,

2.2 For detailed analysis of investment a 900 #pd

ammonia plant and the eorresponding 1500 tpd urea plant

have been tuien u«s representitive modern nitrogenocus fertiliser
projest. Three fesdstcoks huve been considered - maphtha,

fuel oil and ooal. The gas bused sxample h.e not bsen given
as there is not wmuch difference in technology between a naphtha
based acmonia plunt and & natuzel/assocciated gas based ammonia
planty the latier is somuwhici eheaper by 5 = 7%,

2.3 Some of the pertimsnt buckground informatien for

the thres projeets undexr oonsideration arc given belevw:

a= e 2041 wugod pluml is undsr ouuiissioning, the

fuel o4l bueed plunt is about to be ocommissioned while the
naphthe baeed >1l:.nt i in the midet of construetion,

b= The major ordsrs for coal based plant wus plased
during 71+72, for fuel eil b.sed plamt in 1974=75 and that

for naphtha {n 1976=17.

- <be 0oal based projvet uses Kopper—=Tot,ek proeese

for gusifisation, Hoetisol prooess for 002 removal and

anitrogen vazh for final purificatien. Ths fuel oil projeet
usss §hell gasificatior for cusifioadon, Reotisol prose.s

for CO, removal and nitrogen wrsh for final purifieation,




.

Rapithe baeed prcleot usns iwilogg naphtiha reformation,

Benficld 002 rewcvi) and mathanstifion for fine)l purifiestion.

4= 1Le three projesis use tures different proprietory

ure: proeenmes, ‘Lo ace a.onderd, tut laproved, to:al

regyels procesaf wo.le 'l Ludrd s stloo Ang process.

{ 25 In ine . d wnal;%e presented in tue paper A{fferenes
due % edoption e diifer=nt Lo prietor; procverses will not
motter mush, ‘ur .nelymis shows tuat Lnves'meutvise ihere &a

nol muet v dilenl ¢tif{.renues amirg vir foun propoletor. procecsee -
b8 1% apuorfa o3 uxes = fox edmilar fvedutook wnd simi}ar proeess
av,08nees,

{w iy me cle ot Yoraign cxciange finanoaing gre Jdifferent
for :he thyee pr.jeois. ‘Yne coul bused projuet i Linanced by
two suppliers, o #dit, wevorcl goverumsnt to government credimte
and frec fore! g excisuge. 1he fuel oil b wed plant 1z f{naneed
¥y + goveromert te guvernment oredit .nd fres foreign exehange,
The oaphiina boxw! ie finuneed by IDA eredit,

£~ “onl .nd fual ot) b mec plinte h.ve higher indigenous
ouvaponent Whon the aopntho b osed slante, B ds differvnoe ie

dus o wetecd o f fao nolng,

b~ The englnevering « o irzetexe are differnt. The naphtha
boued L1 at i enguscrad By noneindigenous ¢:.ginsering ocntraetory
the ool X3 .u A plant by v somt inetdor of wn Indian end & noms
Indigrrous ¢! sring euntrnetor, The ooa! b ged plant ls engle
acared ty wn Indian ecntraetor with limited ielp from lierneers of

the vaxicus proceeses,.

| The naphiihe basaed plunt 1s al) in single stream. The
fuel oil hused pi.nul is esnentda’l; in eingle atreas exoept for
the guas:ifers, Toe oonl 80l ke 4& plunt ds eosentia'ly aingle
etro.m w00 tor gualfera, come of the trve.q sre 2iwe 1a twe

gire sx e b cvaesert: $hun Jlmta tieniw. The urse lant for

——me ot
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this prejsct is in Swo streaams.
3= All are grase-zoot prolects.
2.4.1 ‘The izrentrenty Jor the Shree projects omsidered
e given at Tallea 6, 7 .ad 3. T exchange rate a-guwmed
is Re 8.5 = 1 US §.

anas

Bapi. by Pnped Frolset

Oxto‘

foreign Local Total £ of total
Crreey OIS . Jaresieent

1. samenia and Urea 4.8 17.3 58.1 29
Plants Euipment

2. Off=giten and 28,9 15.1 43.6 23
Infre~etructure
KRuipaemt

3. Bpaxs (7%] 2.4 i 9.2 5

4o Civi) Conatruotior - 19.9 19.9 10
imoluding Tvumship

5. Rreetiou inaluding 8.5 8.2 16.7 )
Sepervisicn

6. Licsmes, Miganacring 12.2 1.3 13.9 7
snd Prot remend

T+ Frojuot Henageneut 0.9 1.3 8.2 4

84 Vorking Cepital - 4,0 4.0 ]

9. Hiseellanseva 2.0 1.8 3.8 2

10, Fiamnoing Charges 15.6 4.0 20.4 10

Nete ¢ 4) Off-sites inoclude an inplamt pewver Cmozation

unit and & 10,000 tennes atmespheric Ammonia
stexage,

») Tisaneing charges high dws to lean
and interest ean them due t¢ IDA ia-oh:. seat




1.

2,

L

4

Se

6.

7.
s

9.

- 9 -
able 1
Iaal il Bassd Pro.ast
$ x 10‘
Tozeign Looal Total £ of total
SuErehey Surzenay . Iavestssnt

Ammonia snd Uxes 36.6 66.1 104.7 51

Plants Kuipaeat

0ffegites aad 38 56.9 40.7 20

Infra~structure

Bquipment

Spares 30‘ 1.9 5.9 3

Civil Conatructiea - 17.9 17.9 9

ineluding Tewnship

Exeotion tnoludin‘ 0.7 47 De4 ,

Sup: rvisien

Liomoe, Mngineering 9.3 59 15.2 7

and Procurement

Project Nanagement Q.1 2.2 2.5 1

Working Capital - 2.5 2.% 1

Niseellaneone 0.6 1.8 2.4 1
10. Pimaneing Charges - 79 7.9 4

Note ¢ The equipnent coat inecludes ereetion charges for

oempressors, stean gemeration

eone off-sites under supply

» 60al & ash handling &
o\UR erectiom ommtraet.

_—d
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1.

Je
4

Se

6.

1.
8.
b

e 10 »
2ahla 8
Seal Pesed Favliset

$ x 10

Foreign logal Total

Surenry OaRrenay o
dmsmenia snd Urea 3342 49.8 83,0
Flaats Rquipment
0ff=nites and 0.9 22.6 23,5
Infre=strvetlire
Sparss 4.2 6.3 10.5
Civil Censtrustion 0.5 22.7 23,2
inoluding Towhship
Erection inocluding 3.6 1.0 14+ 6
Supervision
Licemos, Iagineering 2.2 59 8.1
sad Prooureasut
Projsct Managemen t - 12.% 12.%
Yerking Capital - 3.4 3.4
Niecellaneous 0.2 0.7 0.9

Total 4942 153,0 202,2

2, 4.2
eost basis (mid 1978) for the three similar projscts.

% of total

4

12

1"

1

100

Note 3 Fimanoing chaxges are high dus t0 prelenged
tims sohedule,

Tadblee 9, 10 and 11 givs the estimatss on ourremnt

Is

alse assumes similar sooye and similar {oreign «xebange

finaneing.

stzage have not been included.

Inplant pover gensration end atmesiherie ammonias

I
st



1.

S5e

6.

T.
8.
%

10.

T

.:10‘

Poveim  leeal  Stl  Sef ol
SIes SSEamsy .
damenia aad Ures 330 €3.6 9.6 2
Plaats Bquipment
0ff=aites md €.2 41,0 43.0 10
Iafre~strnsture
Iyuiment
”. 201 10.‘ ‘,O, ‘
Givil Comstrustiea - 16.6 166 7
including Towmship
Rreeticon ineluding 3.8 13.3 16.9 7
Sapervisiea
Lisease, Ingineering 7.3 9.4 16.7 7
and Procureammt
Projeet Nanageamt - 4¢3 4 ] |
Voxkiag Capital - - 1% ] $e3
Niscellaneens 1.7 T.8 9.3 4
Piameing Charges - 10.5 10.5 S
Total 49.1 185.4 232.5 100
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1.

3.

4

b

6.

7.

8.
.

2abls 10
Tuel 04l Baned Plgnt
.‘ X 10‘
Texeigan lesal Total £ of tota)
‘ — larestasmt

dnmenia and Ursa 38.0 717.0 115.0 43

Plmts Equijpment

0ff-sites and 1.5 4).2 $4.7 17

Infre~strusture

Mquijment

Sparss 5.2 0.6 13.8 ]

Civil Construetienm - 10.6 18,6 4

ineluding Tewnship

Brection holu“u 3.2 1,0' 1100 ‘

Superviaion

Liesnce, Mmginsering Te2 10.4 17.6 7

and Proewremont

Projeet Nameyement - 7.0 7.0 3

Werking Capital - 5.6 5.6 2

Miscellaneous 1.9 6.0 10.7 4
10. Pimanesing Charges - 15.9% 15.5 ¢

Total $5.0 210.9% 26%.5 100

o 12 o

'/-’*.




1.

3

4.

Se

6.

Te

2able 11
Saal Based Tiaat
$ x 10
Foreign Leeal Tetal £ of total
DRimsy Sumsr . Iavestasat

dansnia smd Uzes 0.7 9.2 131.9 48

Plantes Bquipment

0ff-sites and 1.3 0.2 1.5 19

Infre-strueture

Ruipnent

.PISII ‘oz “o 1 1 .o, ‘

Civil Verks - 22,7 42,7 7

including Towmaehip

Breoction inoluding 3.3 16.7 0.0 é

fapervision

Liocenes, hsu.‘!m ‘05 13.0 ‘9.5 é

aAd Precureaent

Project Manageam4 - 6.0 6.8 2

Werking Capital - S5ed + 1Y | 2
9. Nisoellaneous 2.0 0.9 12,9 4
10. Pimancing Charges - 17.0 17.0 6

Total 58.0 450.0 316.0 100
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2.4.3 It may be mentioned tuat in sll the abow tables (6 to 11) |

indigenous surrensy of equipment and spures includes the duties .nd

taxes for the ocorree;onding items. Also the foreign oxohunge
our.enoy inoludes oosan iransport while the indigenous eurrency
inocludee ini.nd hundling and trneport,
2.% The above tubles (6, 7 & 8) indioute that the main plant
squipment at site 1e 29% to 517 of the tctul inveetment, Offsite
& infrastruoture equipment are 12% %0 23%., These two Qost eentere
vit. eparce conetitute meurly two tiird (67% to 76%) ef the total
investment. On mid 1978 prioce busis (Tables 9, 10 & 11), the
respeotive figures ure 42 to 4% 17 to 197 und 65 to 67%. The
Buin reasons of minor variations betwee. two sete of figure:s are
differencee in time~-soale und rethods of finanolrg én the eurlier
st of fig wes.
2.6 Hovever, 41t {s ole~r that equipnent and spures eonstitute
about two t.ird of tue project ocost,

A soeriocus investigation have to e mude 1in thess areas

for possidle ooet xeduotions.

3.0 RESIGN PLTL(SOPTY
3.1 Equipment for ths main plunt and t..e correeponding spures
inventory fora a substantia)l portion of the total investaent,
Thsre are several probudble areuns whirs possidble reduetions in
investment m.y bo investiguted,

3.2 The fertilizer plint operatims 4in developing countries
in their anxiety to hiw the benefits of luteet teshnology insist

Lalest
that plants ehiould be based on tne leii procees. Ergineering
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orguniea tione ulee snecucage thie trend. ligher level teohnology
with higher effioiencies sre oehifeved -t higher investrenty In

s leveloped sountry this is an n100eptuble feature e euuse of the
high eost of san-powsr und gre.Ler strees on ertieient operusione.
However, 1. many of i.a dev@ioping souniries :u.@ manpover igs

not & skilled 48 L@ new leolnology deminds, It will require
time wnd pruectios to developy thit wkill, 110nes, these Gountries
£ 11 betueen two stcols. They pay the penulty of high price of
high level te0inulogy and do not ushieve the high sffieiensy
required. (n both ecunts the goet of prouustion goes up.

5.3 Anothar modern development whioh pushes the inveetment
ie ths Ligh level of {petrument: tion ard nutomatisution, Bgrlier
instrumntution uved to be 7 - 10K of equipxant coets New it
@ a8 high ae 15 « 178, Vhether suoh high level ef inetrumene
Sation is necessury 1s « meot point., The olaim is that to operute
the complieated cquipment sud to gehieve Ligh efiicfernoy this s
Desses:iry. Bat expericnes in many Indiup plante shev that often
8uny of the inetruments do net fune t{on Aue to diffeotive maintenanocy
oveu tuen tne pl.als cperute witnovt mush trouble, Ragineering
organis:tiony enculd sarefully raviev vhether )l the iostrument
they provide i{u u piant Le adaolutely Resensuxry or lhey are Jjust
frills and huve been provided only for murginal improvements,

3.4 inother modern trend hus beer provisiun of dita loggers
«nd computers for proesss pl.at eontrol and TV aonitoring of
sertain wrvae of tne plunts Use of data leggers and eomputers
iuersuse tne irnetrumentation Goet exceemively. Daty loggess amd

Somputers may h.va t eir uee in developed ccuntries due te high
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so8t of manpover. Bven in these sountriee, diecuseions with
plant oper.tore indiec.s that several operaiore eonsider ite
Belp for pl.nt operation .e ruther murginul. similarly is
the dase for TV monitorings It muy reduse tue number of
oper-tors but dueés not inoreuse the effisiensy or smooth
running of the plunt,
3.5 Siupler flowshesis with leee inetrumentition and
automutimuti m _..d without resort to exo0118 and eomplisated
equipment wud vithout méeh suorifice of efficiemney h.ve to be
deve.oped, However, 1. is u moot point thut in 1. e present
stucepnere of .igh oompetitiou «und high cos., whether any
eng.necr:ng osg.nis.-tion o.n be persusced to divert euergy in
thie direciio...
3.6 Fertilisver plunt operstors in tueir anztety to play
o.fe during oper-tiom of pl.nt over o long period eometime
ask for extr. o.p.eity in some of the eritie.l equipment ~ in
Oomp-eesors, pumys, re.clors, steuu gener:tion nlants, DM plunts
etc. There im :u0 objeotion to thie requirement 4f 1t sun de
asliieved :t m.rgin.l oost, Hovever, these | luy=gafe devigee
build up snd the ultimuie result is that ‘he projest ecet goee
up. whether the deoire: effcet of bhuving higher average produetion
is achieved with heee built in eapaeitiee in eertain seetione
ie . debatudle point, Becauee the pipelines ané emshunger
eurfuees are not designed for higher loud, the extra produstion
<shieved muy net be upto expeotution, In the eoul baeed projest
uader oc:.sider-tion the extra evp oity provieions 23y mke upte
5~ of the equipment coel, advisubility of proviedon of duiltein
extru eupasity should Ve sarcfully studied. Moy be u eimpler

floweheet vith lees eompliguted equipment und 1. etrumentation

e 4 solution,




- 17 -
5.7 Pravious observution should leud to the impression
thut all modern trends {n tert.l.zer ,lunt tochnology are net
suitudle for developing countries. aany improvements whioh
leuds %0 considerubls rsdauctioa in the coet of productioa
(though there may us inereuse in investment) ia sn aoceptudle
imnovation for the develeping sounsry. Hewvever, thsre are
sertain inrovaiions whioh ure ,ocept.ble in economic terme
for dsveloped countriass whish may aot be fimunoially viadle
in other eountries. For ezumpls, whare .sscciuted gue ie sheup
or flared wund io:s not hieve a m rket to put up u fertilizex
plant there with @ll the inuovition of fuel economy (neceesamily
requiring higher invsetwcnt)m.y net be good nhoice from eccnomie
point view, Cimil.rly, sny higher invwsiarnt thut aims at
redustfion o1 manpouer (whioh is quite acoeptuble in developed
countriee whsre scupower is oostly) muy not de useful in mamy
doveloping oouniries (vh.rs w. npower is net .. problem) unlees
there ie epecific rhort.pe uf akilled munpower in . Btate,
3.1 aguin it is esme.tial to differe.ti.te vurieus methode
of eost saving. iy onst suv.rg due to SLgnges in developmat
of proc-se c¢.nospt ox tevnnoiogy Ls welcome, But lowering
of winimum ergineering ¢t.durds or ure of inferior muterials
of eonstruotiorn ars not oceptable. 2 valuuble tool for
cialysing tiue uream of squipment and miterial whers cost
reduetion may be posuible without unduely lcwering the effieieney,
eafety and reliubility is the value analyeis conoept, The value
anclysie of tertilizer plantu srculd eoncerr itself with
equipment siss, type of equipsent, sxtent of inatrumsntatioea,

revisw of procssa deeign ete,
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J.1.2 T™he conoerr: of un angine ring oonstirnetiam s te
design u sound and rs!loble pacnt, It le nevessary thad
fertildzer pl.n% opercvtor wund engine ring aon'ructor shall
Jointly tuke t:is type o7 etudy bdefore .u ilave tment ia

mde, However, in mauy of the develuping countries the
Lert.1izer pl n¥ opoer.tor duek not nuve he mecous.ry
tnovledge or fuoil:ty to t ke vp this $ypeé of satudy. Themefore,
some intern.:ti.n.l ergunie.ijor or fin noing inatitution

like UKINO or Yorld Bawk should ocopsrite ith fertilizexr ;lunt
vperutore ind sngin ering oxgnisations to initiste value
uhulyeds etudies for worfouw types of fertiliser procssees

und plunte - espeaielly tor dewloping countiries,

440 T

41 Bpare inventory for s:eh projaot worke out to 3 to
6% of tote. fuvestusnt, For Indi:, on an average 4t e abous
104 of the squipment comt, The aorrespunding figure for

daveloped ccuntiries m.y he nupte 4 per cent of squipment eosts
The high epare inventory ecast in Indi. :nd ~ther developing

countrien 1a du9 to Qe¥rri]l r@cs No,

4.2 Beverul of the eoritie.) moving eqiipment like

Gomp: essoXe and pumpa ue well im @atilystie ure generully
importad iu muny of ine drvelopiug cuintries, Bpures fer these
like xot rr, impe lers, rin*.n 1ignge, nnt lynte ete, henee,
buve to be imposted. The 1e2d tume "ov reomipt of thess
imported spures is quite rign, EKven {f they .re net imporied
(for exumple, scme of thm compressnre, pumps and eatalysts
are new w nof o4 eed fu Indla) the lead time for getting the
op-ree 18 likely o be nigh. Hence Lhe pioiect necesaurily
his 80 keup these 1n i'p oun foventory. Mezne by whieh Shie
high inventory leve! ¢in be reuiged {s to be investiguted with
the cooper tion of equipment suppliers,

4.2.1 snotbar metiod im th.iy, where uisrs :re eever.l pl.nts
i1 & eountry whioh use .imil.r t pes of ~quipment und m:terial,
Shage projectis should h.ve u eentral pcol vhere the common
8p.res ean be kept .r'd e p t:leip ub 0an draw his spires ae
pexr reyuirem.at on repl .ofaeut rasje. Thir system is being
tried ir a ensll way L0 Inds. for eutalye's .nd rotors for
esnirifagal eempreesors.




P

- 19 -

443 In Indiu, 1t 4s foumd that to pluy safe m.ny
of the fext.lisexr pl.ni operitors do net differentiute
between regul.r :nd inwurcnce spires with the result that
@ substantial rortdci. of ap.xrc I ventery has very smull
turnover und in ¢ffeet eoomes bHlcooked eupit.l, Proper
6hoiae of spurss i{s « m. Ler of expericnces It cannot de
guided by thuab rule me...0d of percertuge of eq .ipment eost

or 80 B.ny mo.ths of coat of produc¥ion,

4.4 Ageiing £t 1s ween tho % in muny casee spares

Lre not ordurud viih eyui:;met, dut rueh luter. This
eyetam uooste up the cout of sp:.res unneceus.rily as late
ordering of sprres puts tie projeect authoriiies under the
meroy of the equipment s.pplier, Henve, proicet suthorities
should take £t as u. axiom to oider the spures .longwith

the ejuipment., iiovever, t.is would req ire . sufficient
krovledge of equipment ut tie time of ordering, “here

sxporicnos is not .vuil.ble, help of the engiheering contrastor
shiould be tuke:,

540 L Strugtu & ]

51 Infrustructures urd Offsites m:y Gonstitute as
Bueh as one fifth of the projeot coste In Indiu and quite
likely in other developing countries, the sites chosen for
setting up of furt.lizer projoote .re in underveloped .reas,
Tsloher, Ras guné.m, Punip.$, Khundla, liaarip ure scme of
the exuamplee in lndi.., Befors the eniry of the projeet at

site notiing morusl.y exists in tne -rea, Kven approush
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%0 the land Lua to be dewiopea. Fouo cuxl dased nro eats
this ounnot be .vodued as L+ mrojent hos o e Ly the
side of the coui aines, B.t {oi othes projecia t:.is 1e
w rec.1% of i eunscicus wvoliecy by the gowmrnwent of the
coun'ry o develicy he unorrleviiepss urean. Sis is @
l.nduble ohjactive, o eaver. <bho pen 1%y 4n ket he
sonstruction Gusie b theed si%ey .re dompuTr.iively
higher Wun % p. Cue walen & Vo iy aomc Jdovelopment
or have eapy comL.i0wvion. The qur.ctiona fro® contructors
for cons .rueticn r.y bn uighor Wy 10 = 30%, But there
does no. seem to Ve axy w.y out of *ila d1lenxna, Countyy
4@ a whole and projec & ip puartioulir huve ta puy this
penuity for country'c developunt urless to reduoe ths sost
of & project the goreimriny of *ho count 7 baxe 5t lsasd

piBt of thig insreuse g sucaal cont,

5.2 Whan comp.red with pl.rts ot developed countriee,
1t s se®n thut evet >f infros . .m.cture wd ofs-site fausilities

in developing Quuniili-a Tosm - Loghhs plupuviions

53 Some cf .oy provieloal ir cffsit~ fueilities are
due to lo@uiion ci the puriset in undrs-developed areas. Nox
suintenanee «nd repiin, th:-  nrole %, roquirce wall developed
workshop fueiliiiea 10, moraantasl, cllrotriocl, instrumentition

.08 trunsport, There zay cmour’ ‘s idant sne million dollare,

Se4 Dot thare ure oither l-ery +hinh fn normal eireumse
tinges 8:10.)3 have be-n provide? by State ei ovthed service

orgunisctions ag « p.licy for op«ning aun axel for development,
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In Indie, invuriadly the project Rae to dear the ecete of
rullvay siding amd m.xeh.lling y:rd uceesscry for rail
movement, high teusion pover lines from nerress availudle
pover station and the cor esponding receiving subet: tiom,
reav vater pipolines und the pumping el tivn from the neares$
eviil.ble water souices ote.

el In one instunoce in India & project has $o bare
the wncle cost i1 u dutiery of tube vells extending ever
sever:l kilometaxs «nd wuter transrort line (about 20 KM) frea
the tube vell furm to the projeet site with 4 cost of ten
million dollurs,.

9.5.2 In the coal=bueed prujest under conelder=tion,

the entire rvw-v.ier pipeline from neurby river under consie=
derition the cost of zuw w.ter wupply te piojest site costing
ubout § 2,8 millden hud to be borme by tae project.

5:.%.3 similurly in unothor prcjeet wnder corsideration
expenves of . 45 KM of riiliuy line \cosling «beut § 12 nil)den)
and . 45 KM of uigh vultuge pover traremission line have to dDe

borme by the pivjeed,

5.6 In Indis for treneportation ef unhydrous ammonfu,
the t .nk oure nsoens ry for transvortition huve te be supplied
by she fertilimer plind operutcre thuugh ‘he metional reilvaye
~re the eurriers und aleo choxge norm: 1 iarrif for the eamw .
5.7 Fven when a naphths er fuel oil dueed plumt is Wy
She side of - yefinery, the prujeet has %o provide stor:.ge
f.oilities oq ivulent %o more than a months storage %o take eare
of the unnusl turn ground the refin riee. Formally, thie sheuld

e the reeponeivility of the refimmriee,

-———— L’}
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5.8 Another infraestructure recuiremeat which

& projeet in a developed country does not beur but which
becones s.metimes . necessity in u d.-velojing country
is e p .« vivion of Luplint power gu. r.iti.a. This

is due to eituer thut safficlent power is not uvuil.ble
or if .vuil.ble it becomes unreli.ble to frequent
interruption, or voituge dips whioh are inim.,eal io the
longivity of or sus .ime. produstion in the plont, Im
the nupl.th.=b.ged plint .nder =& review, for produstion
of inplunt power of 7.5 MW the project h s to cpend 12
million doll.rs. BLven many of the .lder pl.nts in India
propo.e to inst:ll inpl .nt power generction f.ollities

due o vuguries of po.er supply.

5.9 Serious thi-ought h.s to be given how %o
rcduee the incidenoe of these oosis in the investment of
the fort liser p:oject. .ome of the infruesiructure
1ikc¢ supply of w-ter, rullv.y lines, provieion of tank
vigons 8:.0.14 be burne by the Cii'e & p.rt of their
investment for the dovelopment of . purtic.l.r ..rea,
Similurly, the suppliers of inpuis li.e pover und hydroe
e.rbon feedstooks should be prep.red i¢ inveel to supply
these ot the bottery 1imi- of tPe projeot, Some of these
Ppropos.is neoes:. r._ly impinge on the fivo.l yoliey of the
governments of the ooun‘ries, Henoe . @ureful an.lysis

of the eeuncmics of these suggestions have to be Ltudied,

— W
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$.10 In recent times another high investasnt
oeenter has desn pollution conirols Pollution contrel

for effluents « ¢:mecug nnd 1iquid = !p reneceary and
mist be provided. Howevexr, dec.use of the high {aveete
meat iivolved, poliution control aystes for fertiliser
plant shoudd Ve properly plonued, 1t ghould form a part
of the faitisl {rvesimernt itself. By proviuing .pollutton
control mecsures ufter e pl.nt goes into produetion or
«fter meeh.nieul ereotion is oompleted, the {nveetment
go8e up eomparatively due to chinges in piping systems,
finding extrs spa®e for pollution sontrol equipment and
porh:-ps modification 1n ncmd of the equipment tnemselves.
Pre~pl.nning of polluticn gontrol measures i1lso eneuree
that proper pollation stundarde are taken and during
dosign engineering stige of the fertiliser plunt ftself
the pelluticn couivel syasteam ia properly integrated with
the o.im plaunt 47 neceeecxy, Ly cuitadle modificution

of equipaen:,

S.11 In India, cspecially foxr state owmed projeets,
provision of towns.ip is usual. Thie ie i1lso the eaee

in some of the duveloping countries end m.y eonstiiute

2 = 3% of the projeet coet. As housing is a n.tiomcl
problem, 4t should be investigated whether tne investammt
for housing 0.u bs dorme by the State especi.lly for the

leveincome grcupe,




6.0 QUZIAR AND TAKER

6.1 In developing cemntiries duties end saxee 1ike cuetome

duty, eales tax or purchas» $azes, 1ocul or mwicipal tuxes,

iuoome tanse on foreign knowhow and rxpasxriater ete. congtitute &
eubatantial portion of invamtment of & pro,«ct. In the projects

on reference they occnwiituts 104 to 15 % of the project investmsent.
These tszes are earnings t. ths Governmense gnd legal authoritiee.
6.2 Cuetem dut: on equipment ‘e norMaiiy au inocentive to

the indigemoue industry to develop. But thip forms a heavy burden
en theprojeos, Io the above three representative projects 4t e
about 8% of the project cost (exniuding ocerresponding centingenci ee
and finanoing oharges). In ladis erguments have beoen raised that

fur fertiliser indurtry eithar Wi should 3o waived er deferred and
recovered at a laiter date. I1n many deveioping sounizies, custom duty
ou isporied euiLprant fox 20ve er wital escter has beem remeved or kept
&t a lov level. Loverxunente o/ devele ing eouitriee should shink
Bew to yive reliel %o the [{ertillizer projoots sitheut sericuely
affeoting tus saning 0F Luvernment or dignoutaging the preepecte of
dudding engibuariig iudustry. In tils esanection eme peint should be
kept in view 1s that she Cer$iliser induedry 1s not emly an indwaetry
by its nomenclatuze bui aluo am integral purt of the agricultural
fzent of ihe qouutry.

6e3 ¥hat has bdeen discusred sdeus owetem dwity applies fer loocal
tazes alse. In Indis this variee fxom 5 te 7% of She indigencus
equipment coet. Some relief exr merstoriwm in thie area i¢ also
nesessary eepecislly as by inetallation of the projeet in the ares

she latter prosyare,
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6.4 Reeent$ly in Indie, anesiher burdem on the project has
beon the ineidenoce ol ingome tex en «ipatristes who come for
supervieion of erection andl codmisviialag oL projects, PFor s

sormal project it may ue anyvheie batwean § 4.5 to § 3.5 million

dollars. This poliay has bonn adopiled tc discournge indieariminate

uss of expatrictee in & puoject end T sncoursge indigenous sxpertise.

One way to reduce or mininiee thia crperditurs will de

@) 30 waoonrayge .o el eigiuedersnyg oontraotore and
imported equijpnesi suprlfers to train and employ
leocal enginvers ind cpuoialismin, and

») for the fertilizer plunt cperatoru to have a
vell obalked eut progiranme from the beginning

of the prxojees 1o itruin his own persaal inm

installation ca¢ mrmataniouing of the Frojecse
in engineerin: runtrackor's other piojeots im
thw ipSerxustional !leld and in the fadbrioation

shope ©f mquipxint suprplievs:,

6.5 Another incomas tex irpossd on kmovhoy and consul tamoy.
Te tax har been put ax o dinluceniive for purchice of fereign
knowvhev and use of Lornign enuenltarcy and eroourage indigenous
oapabilities. Kewszwx, ' furlllicaz irduatry there are eoms
sugineering kmovhow wh.ot niv¢ tu bo iupericd because they are
not available in the ocowmivy ard will take ouneicerable expensee
and time to develor Sma. ones the Govaramenis of developing
ooun tries shonld allew tas con.sarions i gertalr types of mewhow
based on general techncieyicil devsispmamt in the country,

6.6 Yor ihe three ousc olutwrioes oLowen, the ineidencge of
taxes dutiee (vith osrrespoudiay finanoing oharges) works out te
7.5 to 9.5% Due to thuse trxes and Juties in theac projecte, the

costs of produotion ¢f Urea uave inoxeascu by 4 to 5%,
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7.0 _LICKNCE, ENGINESRiNG MD PRUCUREMINT CRARGES
7.1 Licence, basio englnecring, dotaliled saginsering and

prooureasnt charges vary frcu 4, %0 T of tha %utel ioveataent.
They are $ 13.) miiiion for naphina Lawoue § 15.2 milifon for

fuel o0l baend end $ 8./ sillion for ooal Lased plants (Tablee 6

T and 8). ‘The low fes: for ta: coul based plw.t is due to the

faot that two identical coal based planta were snginseerec at

the samc tiae.

Te2 As eau Ue regu tie foreign exchange for licence, “aeio
engineering, dewign engincering and procursaent charges for
naphtba baned plant 1e haghiat. inis i{s not always the case.

For other naphtha bueed planty anginesred by sn Indian ngineering
Organisstion, they ate lowes. In thie particular oase thie ie

bigh due to the specific ramson thaet ihe desi,n enginsnring hae
been done by a nou~indigencus engineering contruotor. Cosl baesed
project oare han the lowest foreiyn exanange uu thie has been
almoet wholely snidneerel Ly an Indisn Waginesring Orgsnisatiom,
T.3 ‘the manhour ohuarkge: for engiuvers and draftaman in
developed countries are m:ich higher tham those in duvrs) opiug
coumntrion ~ wtisuut when cumprrey ©o indiau ouudidionse %he latter
1s oue third to Lall of the former. The outjut ic no way inferior.
1t hae beam found thut wherever an ludicn Engineering Crgenisation
ia aesociated and a wubatantial pcrtion of 4he work is done by the
Inaian Engineers, the anginoering expenses bas como down. Indeed
aany of the reyuted internaticnal enginrering organisations in other
fields use Indian emgincering orgacisutione for dedailed engineering,
However, this oconfidene~ has not perwesried to i fortildser
engineering ficld as yrt. Loauce tnese orgauisaticns shov)d be
Fersuaded t0 use¢ As rmol f indigenowms sngireering capadilitive ag
poscidble of the oountr; vacre thuy are tuildiamg the Plante, if theao



oapadilities are availadle 4a Wal sominy.

Ted lubernationsl lending institctions 1ixe Vorld deak end
Asias Developmens Maak oheald Cevsley reeedures (N previdiag
Ansemtive, [or wee 3] Indiymous espsdilitien ia design eagineering
siablar tu waat »esld oan. [0y digemows equipment vis-amvip
dapented equlimente Tommefer 0f deslsn engimesring techaslegy
by Amlexnaticnsl (fmae S0 olbher thelr indigenous dreaeh offices
oF indligmens erginessing csgenisations ia develaping somiriee
should be snovurayei,

1 25 ) Liowmes and dasie wmgineering ehargee queted Wy lieemsers
are gradwally os increase. M™e ,les given by lieensors 1¢ Shat
wmiversal flegiing sninal -~ intematiomal inflatica, Nevever,
8o eomplete affess of Snflation ohould not ho paseed on %o
1ieen00 and dasie sagineoring feee as & subetential part of the
data pasasd o 10 Lie Glieat Nad demn genereted bofore the
Wmpresedented fullation hao etarted,

.0 st S WewURACY LBieAl ¢

8.1 Vue 0f the damer Bl projeed ezeoution ir develepiag
oouhtizies it leng ;i vel ancmusiey paciod. ID & novws) well
oheouted prudeed iu Jadia Shiu Doy be leas Sham 255 o7 Waat
zoquired for deveioped scunizies, Mut on en average 4 1o

SUeh Bozxe thas Wiz, 4 %dle of ths weleal time schedule of
Seme of Mhe ;20jects viieh veal or will go en streas ia

soventies As given Suiew ¢
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Iakis 12
Total tisefex
~Prniect Racubion
1s Project A (Gaw Bawe) 43 senths
Grass—root
2. Froject B (Mspntha) 60 months
Uraes~io0t
3. Projeot C (Naphtha) 5% aemths
Grase-roct
4. Projeot D (Fuel 0.1 Baee) 56 meaths
Expansian
5« Project & (Fuel 011 Baes) 46 menths
Repeat Design
6s Project F (Fuel 0il Hase) 48 aeathe 5
Grass-root
T. Projest & (Xitrc Phuspbate 48 monthg
Kxpaneiova)
8.2 Though there has besn improvements in the time schedule

of the yrojeots in recent tiass, etill it is mot fully satisfactory,
In all these projects the cwier bas done the oivil werks and ereotion,
it is the exywrience in ladia that giving full reepongi bility to

one contractor = he u forei¢gn contradtor or an Indien eontracior -
acnieves a quiokex time sohediie than vhen the project is divided
among varivus authorities. However, the former type of eontract
execution hae ite own druwback ~ eepecially 1! the eontractor le a

non=indigencus one. It tends to ourd the indigenous experties.
Also quality contrel of equipment and instellation se well as

adajtetior +f the .rojeet to locel ocnditions becomes difficult.
Henoce sethode Lauve W De foumd to reduce the time sskndudlh sehedule )

wvithin the liaite of parametere required by develepiag cowmtries.
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8.3 Une of the oauses of project delay is poer agnagement

and poor monitoring of thc projeet exeeution. 4 8904 monitoring
syeten vill allov to idemtify eufficiently in advance the pointe
and areas wvhere tir project ie being delayed 00 that early remedial
aotions ean be teken to reotify theam. 8imilarly good manggement
and monitering will determine what advance aotion has to be taken
for timely arecuticn of the project. Many projects in developing
comtriee start with CPM/PRT Charts, but it ig rare. 1I% used ap
& to0l for project execution. This is Rainly due to lack of
experience of the projoot management. Hemoe i% i¢ advieadle that
if the project mamagement doee not have the expertise then either
they should appoint the engineering omntractor %o monitor the
Projeot or appoint a epecialiet in this particular die0ipline to
advise the wam evner, The axtra expenditure om thie account aore
than bde compeneated by saving in time and benoce oxpend{ ture,

8.4 /zother area vhere the delay oocure is the delay in
equipment deliverr - bdoth imporsed and indigencue = espacially

the latter. Thie is due to lack of tight fellow wp at the
supplier'e ahop after am order is pluced. Similar to amitoring,
the advice of the agineering oontractor or speoialiet Xoganisation
Bay be taken for help in follow up,

8.5 Fven if the projeot ie exeouted ae per sehedule sometimes
delaye ocour during the cemmiseioning of the plamt. Mere than one
Eojeot in lndia had its time echedule lengthened by mere than year
dus to troubles in ccamissiocuing stage. These $roudles in
coamissioning stage scour mainly due to defeots in deaign and laex
of close inepection during fabrication of equipment and erectien
of plant, Hemoe eeleotion of preper engineering oontractor, Cleese
and efticlemt inepection serviee at all etages of the project ig

an absolute necessify.




0.6 In msny developing «owmtrins elearance by Gevermment

of the iamporte list of equipment snd saterial is a legal
requitemant, Indias expexisace 18 suat Af it 1s uot efflofently
haodled thiw is an ares viiieh vwilli oreats delays during ordering
of sgulpment stage. ihery are fustaacec ta /ndia that repeated
quetations “rom romt .ez%) Lad Vo Or asked as wvalidity of
quatatione ex;ired bhefors the Govarnmmnt cleared the Lieme

for placess.t of purahess crder for she fmyorted aynirment. BRach
requotatior entailed an ‘noremss !n ;rive. The muin cause of
Shess delays is the iack of a rappest batwaen the project authorities
and cuesrneu Geveinmant cifle’als sud wimaginative spplications
of rules. ‘overnmests shculd be Tequested to 0in;13fy the rules
snd consider each cuse @ ‘%e meri s and witi aympathy.

0.7 In sscjaoke where the nervices of the agineering
oontraodcr 1a Limited to sup1ly of eagineeriug, auother gouree
of dslay, h:s eumstines, cimen. Ip their anxiety to supply the
client witi. tieixr lutset sxpartfence the sngineering auntractor
has suggeoted acdifieonts me in doedgn or equipment eajpaai ty

and layout at ke ver- late etuges 7' prercrsmend op projeod
oxecuydon. Ju e fuel 0l) maced projeot in India, & oumder of
mediflontion: were wngyeriad by tie livemnors after purchase
oxrders on squiysent had teen placsed. This hes not snly inereaced
She equipnent oost but aleo lengthened the projeet echedule by
about oix months. In the eoal bassé prejact under review, at the
final stuges of ereetion a saries of medificetionn had to be
made % taoke advantage 2f the experience guined by smother eimilar
plant which vent on etiesm at that stage. Though this may

reeult in smooth orsraticy of the plaat, shere has bdeen g deolay
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of tvo to three months in the prcject execution. Im a Niddls
Bast Projeet rejorted in the recent Lahore eeminar of UNIDO,

the mgineer oontraetor eugseeted modificatione in fomndatien
deeign, .fter the foundation h 1 already been p1.pared. One or
twe similar instancee had ocoured in India also. Theee laet
ainutee modificatione change the rythom of she syetem of
exeoution of projeot, inoreuses the equipasnt and material coet
and alee increasse the managezent and finmeing chargee dus to
lengtbening of the time eehedule.

8.8 In the ceal baeed plant under review, it is eetimated
that due to delay in projeot executionby abows 2. monthsj the
ever run on account of increase in material coet and ereetion eeet,
Banageaent charges and finanoing charges has beem of the order of
$ 20 million. This almoet comes to about 11.5% of the total
inveetment. In terme of coet of Preduotion of Urea, this hae
boen inereased by 4.5%.

9.0 NQRE OF FINANCING

9.1 In many of the develeping countriee finaneing of the
foreign exchange component of a project is dependent upen the
eredite from other ocountriee or from equipment euppliere or

frea international fimamoing fnetitutione.

9.2 The eredits from Gevernmente of the develeped sountries
with precently normally applicadle conditiocne have oertain draw-
backe. Majority of theee eredite are tied i.e. theee credite

ean be utilised only ia the donor cswmtxy. Normally, there
should not be any odjeotion for the purehace of equipment oaly
frem the donoxr comtry. Howvever, the drawv back ig that sompetitien
among eupplisxs become reetrioted. This sometimee ingreasee the

sest of equipasst. Ia addition to above, if there i¢ an
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iaflationary atmesphere in the doner ecuntry, the inerease desones
still higher due %o provisica msde by the supplier to acecamsdate

posaidle inflation. DBelow arv givem recemt quotatiocas (1977) for

s0ae of %o imported equipment {.om the exedit giving sountries
viera~vis the cost of same equipment for asceptable quetations
under intemational ecompetitive biidiag.
Zahle 1
$x 108
Suppliex's Intemational
Qotation Competitive
M4 _aetatien

1. Seeocndary Reformer 1.3 0.7
2. Assenia Cenverter Intervals 2.2 1.5 '»
3., DB.F.¥. Puap and Turbdine 2.0 0.6 |
4. High Pressure Heat Exocbangera 2,2 1.1 .
S« HeGe Doiler 4.4 2.9 l

The table is sell-explsnatery.
9301 If the sredit is supyliers’ eredit, some Bore BoVw
faoters are introdueed., In addition to the disadvaniages of
zestricoted bidding, there are markups added to the cost by the
agenay which eupplies equipaet mder suppliers's eredit. PFor
ens of the supplisxs’ eredit at one tiae under megotiatiemfor
an FCI projeet the items of marieup inocluded and indicated W

the agmey are as follows 8

s i L}

P
-




Zadle 14
Daxesniage of Naxi-uss o
E=xexka Pxiss
1. Precuzessnt Expences 3.5
&+ Deepateh Rxpanses 1.0“
3¢ Oomtreet Managemsnt Rxpences 7.70%
4. Bite Rigk Insuramoe & 1,008
Cempensation
S5« Pre~finaneing Charges 6.5 %
6s Odher Charges 4.69%
To Price Becalation, 3.1 9%
Cemtingenay, Risk ete.
8. Profis 4,08

35,18
™he f.0.b. soat will Ve 1.07 times the ex~verks eegt.

9.5.2 On the sbove basis eoat of f.0.d, equipaent wder

suppliers eredit ie about 27~ higner than if the equipment hed

been purchased on cash payment. Thie price differemee s fa

additien te any poseidle inexease (1f any) ia priee due %e

restrieted bidding. Hovever, all suppliers eredit dees met

have such high increases. India hae xeceived swppliers sredit

vith as lov a markuwp ae 10%.

9.4 In a develeping coewmnizy lile India the fereiga exchange

et of imperted equipment only now—a~daye is abeut 158 of the

total inveatsent (ether ecapenente of foreiygn exehange 1ike serviees
are not generally eevered by suppliers eredit). If ve assume that
inereases due te¢ suppliors eredit and restriocted diddiag ie abous 23%
on the true f.e.b. oeet, the incidenee of euprliere eredit markup em
the tetal project coat (taking inte ssocsuat eerreepeading eustems dufy
and fimsneing eharges) vill be of the oxder of 3% (i.0. there will Ve

— it
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an foerease of 5% in the projcot sost). This {igure will go wp
otill highexr if the impert ocntec i of equipaent supply goes up.
If 1 ie Government to Governmn! oreult (restricted Didding) the
inorease vill be ome third i half of the adove figure depending
wpon whether servieee wive ax2 iacladed or not,
9.5 Generally exredits are 4iv.u to help the dmor ocountry's
industry. Hence it ie netural ti:at the oredits are tied te¢
purchase the equipment [rom tas domer'sn cowmtry. BHowever, due to
implication of imerease in project ocost due %o restriotive bidding
and euppliers' oredit ayetem, ef.crte should he initiated to persuale
the donor countries %o allow taeir arudit to be utilimed for purchaeo
of equipeent on interna‘iony eompetitive biddingy if mot for the whwle
eredit, at leaet fur a subatanddai rart of fi.
9.6 From the point of view ~f the p.cjest, the prepesed method
of foreign exchange finaioirn; wi.l be wroject eountry's own
resexrve of foreign exchange nr from international finaneing
inetitutione or a grou; of inetitwiions vhich allows mmrestricted
internatianal ecompetitive bidd'ug ‘or ecwipment sad services.
Bx, exien » of India bur bem i t under intermat >nal eompetitive
bidding, the res,onses firom varioia swppiiers have beem very enoocuraging
and that the fertiliser plen’ eper.tor is able to 69% very ocompetitive
aund techaioally acoepladle cffere. Anuther nethod ef financing say
be & modified furm of intemsiional competitive bldding supported dy
& coneortiwm of denor countxies vho pick uw) their fhare of eredit when
She biider froa that svantry wirs tne contraet. India 40es mot have
Such experience in this type of Zoreign exahange swppers.
9.7 While reyuesting {nr ocuciaticcs fiox wvarious parties,
on the basis of the foreign exchange ,r:vided br Sthe project owmer's
Own ocountry, scme develepiag 29 utrieu soneiime Zage a yeounliar

eituation. The quotetime cow.ved fxom rime develeped somtiries

—-
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10 higher thm if they had submitted them to ehints of their owa
eemtriee or to other develeped eowntriee, This deudle etandard
i¢ imexplicadle. Imveetigstion sheuld de mede by gome international
exganisations viy this is 80 and hew to remeve these types of
anemalies; perhaps UNIDO may bo of belp im thie respeet.
9.8.1 Develeping comtries, in erder % promote the nasomm ¢
engineering industzy, often restrict she iapers of equipaent,
Af they are manufactured in the eowmtry. Hovever, this laudabdle
Purpese sometime yield eounter preductive resulss. Seltered
uader the Government pretective regulations, thess indigemone
sam.fasturers de not try to regulate their eosts osp®eially Af the
BuBber ¢f indigemous eupplisrs are limited. HNemoe in ooke Gasee e
indigeneus cost of equipment is much higher tham the sorresponding
000t queted wader international eompetitive didding (ICB) Wy the
oame supplier. Belew are ths prices of some equipaent eoste wader
international sompetitive bidding and the osrreepondiag eost for
eimilar equipsent wnder msximwm indigemation pximeiple,

Iabls 15
$ x 106
iR [ 21
1¢ Coeal Fired Stoan 6.3 8.1
Ceneraticn Flamt
2. WNyathesie Compreeser 3.24 4.9
3« Bitrogm Oempreseer 1.4 2.1
4. ooa Compresser 0.9 1.3
5« Alr Compresses 1.7 3.5

9.8.2 ‘The Gevemmente of develeping countries should see thgt
while giving protection % indigencus egineering induetry, the
industry should net take wmdue advantage of thie Pretection,

—

R »‘}
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9.6.3 In sddition to high coat, ofteu the delivery eabedule
of indigencue equimment are erutis. The delay io some of the
reemt piojects in India icr to a substantial extent due te
indigenous —iprly. One of ‘ne reascns for 4elay in the coal
based plunt dieoussed hare is 2us ‘0 indigeneus swppliers,
Though in revent timzes, the dei’vexy schedule poeition has
sonsiderably inereased, ctili there iz eeope for further
iaprovemcnt. It ie reported one of the asain causee of delay in
She eupply of indigenous equipment is lack ¢f raw Raterial
(vbich in many cases have to bs imported). In that caee
Govornmonte of recpeetive couatries ancvuld eeriously think of
saterial bhauks i{n the ovountry nad also help the ongineering
industxy to havs perspestive plane, Geveramente of develeping
countriee sbiuli seriouely exumine this prodblem. India sometime
allev import of equipsent (even theugk availgble in India) on the
Sasis of longer time eshedule of Indiam equipment. Perhape
other eouatrios huve similar relsxatione. But by the time the
delay in tim: scheduln is dotested it 1a alrsady %00 late to svwitoh
over %o Jaported swyyliee. Hed~e ut the Lsglmning of the project
iteelf Govermmonts should eilcw impert of equipment on the basis of
paet experience.
10.0  CONTRACYS
10.1 UNIDO ie nov engagud in prearing medel comtracts for
fertiliser indurtry. While preraring these oontrasts the
olaims of dhe forS.liwer plent coorators o protect hAimeelf against
defeotive denign or defeetive eperation or defeetive supply of equip=
Reat should rutwreily e taken into wosount by providing more rigerows
and higher 1iabiliy slaueve. Ti~re is some suggestiem to hold the
aginoering ccuiraeter rysponesdle for avnesquen tial damages. Alpe

sugguetione h.v, Ween put forwexre tc incavawe the quantwam of performanee
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bomds given by th» eontraeter. Ey thsmwelves thess requirements will
eertainly help the fertiliser plaut operator getting a vell deeigned
Plant which will eperate smoothly. However, an argument has deen
put forvard .mong othere, By engineiring ooniracte themgelves - that 1if
thess ecnditions are put into ocontracts in the way 1% 1s desanded Wy

clients = the engineering omtractors and equipment euppliers may de
foreed to inocrease their quotasione to protect themeelves againmet

peseidle payaeat of penalties. The validity of this srgument should be
investigated and some vays have 10 be deviged to get the prosection
required by the fertiliser plant operator without inoreasing the coet
of the projeot dieproportionately. Some of the euggestions made at the
Lahore eeminar of UNIDO i1e worth invessigating ia depth. Insurance
ooverage and/er bemue olguee may be some of the poesidle golutions,
10.2 For smeoth running of plant in the initial etagee and

%o train the local eperators there has deen suggeetione %0 appeing

the engineering omtraotor as manageaent eantraotor or eonsultsat,
There hae alac deen suggestions from international finanoing

ineti tdtiens to thie effeut for sces of the develeping cowmtries.

From eperation point of vigw thess suggestions are commendadle
esPpecially in those ecountries vhers skilled operatore are searee.
However, thimecesearily will incrsase inveetment for the project.
Aooording to a TVA eetimate made in 1975, the expsmsee required may

be of the exrder of § 1.2 million. 4Aceording % another estimate nade
in 1976 for a develeping country the figure was § 1.5 millien. With
the pesent day oosts, theee figures are likely to go up further.

Thie is 80 because these specisliets from engineering eontractore
sainly ooms froa develeped ceuntriee and the per diem rates quoted

for thees are rather high = av bigh as § 400 per day tax free. Solutiem
from this impasse Rmay be utiligation skilled technicisne from other
develsping eountries wvho are buliding up this eXpertiee. At least ia

eertain develeping ceuntriee, the wvpecialists ars as good as those ia
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doveleped eowmiriee, At the present time the pexr diem mie frem these
ooumiries are mueb lees Shan iti:oee of develeped somtzice, In addition
these specialiste vill be wush me:# famAliar vith peeuliar prodlems
confronted by develeping ecountrivi. In fact some of 1the develeping
eountries arxe taking advamsage of thle anul froRr reporte availadble, the
enpleyexrs are quite satisfied with Vhe performsnce.

10.3 Yor supervieien of enginoering, ereetion and oommiesioning in
India the per diem rats ebarges by Whe expatristeons have inoreased in

exdinately in the lust faw 2aw yenre. Pexhape thip 4e experience of
other developing aoutries nise. 'he per 4iem rate of Burcpean
expatriates wore § 90 in 176A-70, ZXow 4t stands aé -onr"‘; 400 per
day. While megotiating with erngineexring sontireete attempis should de
nade to0 verify the various wapenents which suppesedly make up the per
diem rate and bov they oompare witn the per diem ratee queted ¥y the
san¢ bRiJders for develeoped ctutiina,

10.4 Anciher exes whers the outraet oan be made use of as a %001
fo redweing the soat of 4tlw puv !snt, empecially for kmevh ov and
wigineering ocutrseta, Lz %o intiniues suitable olawmsee to ourd the
sondenay of the mmgineering uiotrintnors % intreduee medificationy
and improvemente in the sidat nf rdvanced stages of implementation of
the projeet. Contributions to ilucreawe iu projeet eost due te this
Semdency has alresdy been disowssed im a previous seetiem (0.7).

Theugh in a normal cmtraet, dausiiy Weere ie a elause that the

engineering contraetor cannet intreduce any medifieatione after
engineeriag ie conpleted without the cemesnt of the elieas, wsually the
eliemt sucousbe to $he pervuation uf tbe eugineoring eontractor in hiy
anziety to have the latest inmevations of tsshnelegiesl develepment.

Before agreeing for this imnsvatione bedk the eliemt and {he emginesring
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eentraetor should discuse the finuneial implications, net

only on the ultim.te oost of produotion of the fertiliser

but alee on the inviglment .nd time mohedule of the projeet
under eaecutions If such - fiuuned. 1l roview e done, ja

Rany o.:08 it muy de found th.t guch moditie.tions auy net

be vorth tuking for that p rtioular projeet, If, inspite of
suob findings, ‘he ungineering contr.ctor insiste on modificutions,
the olient should b enti®led tu ruoover ull or some of the
0osts from the engineering oor.traotor.

11.0 EINAJCING CHAiG &

11.1 Fin.ncing oharges for « projeet muy vary from $ te
10% of the project cost depending upon type of finuneing amd
debt-equity rutio .dopicd for the projeet. In Indi. the
intercat r.te for jong-ternm Goverument loine {e :bout 10 = 25%
und for eomuerci.l lo.ns 4t is ubout 13- 14¢ while shortetera
loans uttraet inierest frou 13 to 174,

11.2 Though fert.lizer 1 . wit.l industry uad dizectly
rel.ted $o u4vill.bility of food to plople, the inierest xute
shurged for the long nd short .erm lo.ns for t:e projeet
either by government or ocmme reial lending insiitutions are
trested on par with any other indusiry. The b.xd . of
fin:roing crirgee 48 uiie subs® nti 1, ©111 1t oet be possidle
%o tre:t fertilizer indus oy un P with utility inudustry, lo.n
for which uttruc*s - lower intereot r. .e in some of the
oountiriee?

11.} Among all types of foreign credits, e1redits whieh
allew interntionul ecompetitive bidding so thit project

autuorities e:n srop around the world =nd §ot the most competitive
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pricce are naturally preferred by Project Authoritiss,
Hovever, from the projeet cuthorities point of viev thexe
die one flav in this type of oredit. Normally an entsze=
prenour tries to spend hie e aify fiars and thon the leam
or he spende equity and loun in certain ratio. 7This is
done to keep ths finanoing ohurgee of the projeet dowme
However, in IDA eredit, the interest on loan is oaloulated
from the time the disburesme:t of IDA loan ie made even
though equity cupitsl will be avuilable. This naturally
boosts up the finuno.ng oharges. The high finaneing
eharges of nuphtha based plunt alternative given 4in thlo

etudy ie mainly dus o this.

11.4 Some of the louns . iven by International Finuneing
Ineti utione or governmnts to the receipent governmens with
oaly a minrc .ervice chirge, However, the governmat gives
loan ¢o the projest at their normul interest zute, In the
0480 of Indiu 1t is 10.254, though the loun is spesifieslly
sade for the projest, Thus the denefite of lov serviee
ohargee of theee loune is nut peseed on to ths projest, This
difference may %o g8 high as 9.5%, Thie ie an area vhere
inveetigutions ean be made to £ind out whether the resspiemt
government eun be psrsuaded not to eharge extra intereet oa
itheee louns exsept the eervice ohurges.
12,0 SC J
12«1 Banetetive depign

An area vhere Li.ere ie a poseibility of redustion
in inveetment is thut wher~ a eouniry hae several fertiliser
projecte to be exeocuted {a a ehortespun of time, Tepetetive

uss of one design for all theee plunte ean de udoptod)
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a9 has beenm done in USER and Peoplee Republie of Chima,
Repetotive use of design net only can save eome portion ef
the deeign enginenring oharges Wt alse there uay be eonei-
deruble zaving in the oest of uquipment g0 repeat orders

on the eume supplior eun be plased, However, the latter
Ray net Le poseible for imported equipment 4f the source of
the imporied equipmnt is diiferent for different projestes
But repent or.are ean be pluced on indigenous sunpliee,
Repetetive deeign and repeat orders will also help to reduece
the spare invemtory. The above proesdure may reduce the
projest cost by 2 e §,..

12.2 Exp.naion projestss If expansion projeets are

initiuted at the existing yrn i eet ol tes, there will bde s
ooneidercnle suving ou iniraegtrusture and offsile faeilities,
0f couree® scme investmeut huve % he made %0 ino ease the
oapucities of some service fusilities 1ike wvater and pover
suprl), oooling towers eto, However, the investment will be
only fo. marginul isprovementas. Bome of the fo lities 1ike
vworkshops, ludereutoriee, sufety faollditiee, uwdnminisirative
fueilitiee need not be fiereissed. The reduesion in projeet
¢ost = depending upon extent of expunsion will be betveen

8 = 124, EHovever, exp.nsion will net alv,ys Ve possidle dw
to rav material avatlubility or market eonditione for finished
produots. Also exp.nsion of exisiing large fortili-er oomplexee
may creute tru.eport bottlenecke und exceeeive coneentration
of indust®y in & partioul:r area,

12,301 Projeet re orts Subeequent to the preparetien of
feanibility report, detuiled projeet repext is meeseaxy.

Preparation of un asourate, a relfuble det.iled projeet repert




befere u finul invesiment Geoision fe taken will help the
fertilizer pl. nt operutor to t.ks . eorreet appro.ch in
seleoting proccess eteps, wWp» of equipmemt, reuired

buil t=in e..fety fiotcrs, extent of offeiie und infra=
strueture rejuired .nd toeir division am.ng the ;lunt
cperatore, utility und rav m.terisl suppiiers and gover.ment.
The report euculd be dot.iled one die.uesing pros .ni oons

of v.rioue .l:ern..4ive .ppr. ohess It suould .lsgo huve
vetim. Lus bused on reli:ble di.i. (nd .8 fur ws poacidle on

quot-tionse 1t & o0uld . lso uin! oLt aze:e where there is
likely 1w be eoet incre Ler rd guggent prob.ble muthode

for their eontrols De. il appro«eh on implemsntutiion

schedule cad divieion of resp.nsfbility betweon the pliat
opex-.tor .nd eng neer.ng cor.ir-otor 5L0.14 be includ 4,
Implieo..1ione of v.ilous t,r 8 of fin.noing should be indie

o. el %0 the former, I.u gerent Lools nuecveseXy for execus

‘ion :.nd eom rol of proj ,cta,f:“ould discuseed, It is pre=-
ferid! + that during the prep rotion of tie rej,ri, extensive
consulte fons .nd disc esions with sever..l prob.ble tx liocensors
cod engneering oontr otors should w.ke pl.os,

124342 Norm. 11y o fe .aibiliry ox projeot report should net
be snirusteu to au orgunis.tlon wh.se normal funo!ion i{e that
of ar ergineering oontr.otors Iueptie of ull ihe good fntensiom
of the s;gireeriig oo .tr.otor, who 4s euntrustsa with the
prepuxaiic) of ne reyori, to be impurtiiil, ne, by vary mature
of hic experience, will tilt tonurde tsypee of plunte .nd

B Lo.s of exeeulion with which he is fumili.re The prepa=
rition of feawi. 1lity repcr e seould prefer.bly be entrusted

to indepinden’ oog ndc: tione who do not .ot as erginecring

cun r otorc 1.0, to independent eonsultinte or eoneulting

ergunieations.
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12.4 davlou 701 cmers: Ly prop rution of definitive
epa conplese notfoe for enders = ov it Do for engineering
gontragctor o1 for u,uipmert suppiy or for minagemsnt eone~
truotor = theie £~ , . 0ibilit s of —sduetion 4in investment,
If the opedif’octions .ad responsibilities are kept vague,
the tendengy of teadrrers gencr:lly iz te gover wvarious real
or imugipary eventu.lities ani heue bLoomt up the prioce,
The groy ara.s should ® ¢lin'na eéd if possible or should be
kept to the .infmus, Cecporation of (he oonsultunt who has
prep.red tha Jdetailecd nrojest revort snoild dbe helpful.

12.% LeTintte arorn. mios ic tue pxcjoot investment fs
possible by using CrN/PELT ¢u o p.n:genent tocl, for exumple,
where the deiivory aaiedile 2f sguinment wnd/ox time of
install-ttena Lz Teuy invesiinrt ou hew ¢an be done ut 4

l.tter plhrse 3f the ~x.ient zonednle @9 that nvestment on

these is deierced end L., gor-esnonding finunalng ohrges saved,

12.6 Simila=ly, the projectd znthoritise should review
vhethe eone of the offsites .un te instulled . fter the plaant
goer into productiione Thls vay Lo possidle for nonwplant
buildings and to & nigor extiert for the worksiop fuoilities.

This will coeduees tne 1nitiidl {nwvwatmont,

13.0 Lo .CLu-Tos
15,1 “everil arjus where reduction &in projeet {nvestment

Ls possiovle h:ve “ven disc.sred ia the atudy. Some of he

®t.ods sugreetel nan be inftiaied by tae plint operctors and

Some by tLe engiusering ac.ir-ciors. (thers 6.n de inplemented

orly vith ihe dcoperation cf mver menir of Jleveloping eountries

and finaniicl fnstituitons. OCeveral of tie suggestions -lse

require !n dcpth rtudy.

—_——nd
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13.2 A revicw oo Jhe Jonigr phylosophy ¢f modern fertiliser
plants will be nseescury keeping in view the specizl require~
ments of daveloping corntriens Fimplioution of flowshcets

and equipment, leee ¢Apilneis o) sulowatisutions .re some of

Ahe areas whieh o.n Le invesiiguieds Help of vilue analyeis
meluod should bo taukone

13.) Persuuding ¢quipaent e.ppliors Lo open sp-re

i.ventory banks in wome daveloping oouniries or a grovp c'l"
oountries Should ve e:plored. Jmilurly a group of fertilisex
pland owners, in a ecuntxr; in opening & epare invenlory bank
should be investigated,

13.4 Use of experioniid permcnnel uud spooiali.ts from
developing eountriee (.heceres auch expex-ime exi.tr) instead
of frow developed Couairies ¢ vag.ne.riug oonir.ctore persenuel
should he explornd,

13.5 Jpesifisations for ienders and provisious of contraeis
ehcnld e x..de more vouplaie Lo minjwise the urcun of umbiguitye.
Coutrag 4 #u0:1d be rde aqul .ubla,

13.6 Ues of repetetlive decign und expineion of existing
plante shculd by explored,

13.7 ™o plent oparator ahould huve a atrung projeot team
who {6 vell aconversant vwith nudern eoucepte of projeoi man.ge=
ment .nd projest monitoring sv theat dulays in projeet exesution
and/er overruns in sxpendiiure sre articipated and remedial
agtione are taken.

1548 There s:iould be & = irong i.apsotion teum both eof

the engineerirng eontruotor us well ar project authority fer
vigorouve inspestion Poth al tiv supplier's vorksi.op end at

ereotion and gonstiuotion site and svutinuaus followeup oR
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the prograse ut beth these plcoees,

13.9 CPM/PERT should be vigorously used as a

pro‘=ot management tool.

15,10 Internutional competitive bidding with the
support of international finaneing institutions or a
consortium of donor countries should bs seriously pursued,
13.11 Reduotion in interest rate as a spwcial eass for
fertiliser industry is & worthewhile area for further
investigation,

15.12 Governmnts of developing countriss sho 14 raview
the implications of removal or recuetion or plaeing a

mor.toriua on oustom duties and other tuzes for the
imported goods for the fertiliser projects.

13413 Governisnts of these countries should glso review
to what sxtent some of hs infraestruoturss and offsite

neees.ary for a fertilizer projest can be fininsed by the
gover.sent as 5 soeial cost for developmsnt of a particular

arek ¢

13.14 In eountries vhere thsre are legal requirements
whieh are required to be fulfilled before equipments ars
iapor:ed, investigutions shoudd ¥s mads to simplify the
prosedure 80 that delays are gvoided,




C-664






