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INTRODUCTION

This is the first issue of Extracts of Industrial
Feasibiliry Studies, a series dealing with reference
data for planning industrial projects. It provides
techno-economic information of general reference
value, extracted from the material being generated
and accumulated in the process of pre-investment
appraisal of industrial projects in various develop-
ing countries. In an attempt to salvage the scat-
tered but ever growing stockpiles of industrial
feasibility studies, the utility of which is normally
extremely short-lived despite the high cost of their
preparation, the Extracts go a few steps further
than the conventional “cataloguing” of these
documents. Namely, each extract provides an
analytical summary of the i .chnical substance of
a relatively well-documented feasibility study,
condensed for a certain range of uses connected
with industrial project planning.

The readers who are already acquainted with
UNIDO’s  Profiles of Manufacturing Establish-
ments! will note that the Extracts and the Profiles
are twin series of reference data for industrial
programming, sharir.z a common broad objective:
to assist the technical personnel and experts
engaged in such activities as the evaluation of
shortcomings and potentials of existing industries
and planned projects, preliminary assessment of
new investment opportunities, preparation of
technical and economic feasibility studies, and
evaluation of offers from potential supgliers ir:
developing countries. In contrast to the Profiles,
which are based on direct observations from
actually operating industrial units, the Extracts
draw upon the well-informed imagination of those
who attempt to formulate details of new industrial
facilities to be installed. In both publications,
stress is not placed so much on “technological
norms” for production engineering as on the
images of economic activity units that operate
or are expected to operate under various socio-
economic and regional conditions. As the Profiles
and the Extracts have a similar descriptive frame-
work and the information they contain is com-
plementary, they may be used to even greater
advantage together.

I Volume [ (11>/SER .E/4; United Nations publication, Sales
No. 67.1L.B.17); Volume II (ID'SER.E/5; United Nations
publication, Sales No. 68.1L.B.1..,, Volume I (ID/SER.E/6;
United Nations publication, Sale, No. 71.11.B.12).
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Source material for the Extracts

Each extract is compiled in a standard form
established specifically for this purpose. Preferably,
cach of the techno-economic feasibility studies to
be selected and digested into this form should be
a “good” study, in the sense:

That it presents a well-designed investment
project, properly adapted to the conditions
prevailing in the given developing country or
region; and

That it is prepared so as to permit a compre-
hensive, balanced and thoroughly critical evalu-
ation of the given project.

The first qualification will assume importance
particularly if the extracts are to be utilized as a
source of information on ““programming norms”,
for pre-investment planning purposes. However,
if the extracts are to be useful as an instrument for
practical training in industrial project evaluation,
the second qualification will be far more important,
since a balanced, critical evaluation of a poorly
designed investment proposal would be more
valuable than an incomplete evaluation of a wejl-
designed project.

In fact, however, many ‘“well-documented”’
pre-investment studies devote more to technical
details of plausible project designs than to a critical
assessment of the socio-economic priorities to be
accorded to given projects. This is often the case
with the studies contracted to professional en-
gineering consulting groups. Full evaluation of
projects in terms of their *““national profitability”’
and implementation priorities will, as a rule, be,
made after such studies have been documented,
and that part of the decision-makers task is
seldom eligible for documentation except in the
form of internal (often confidential) memoranda.
The choice of source materials for the extracts
will thus tena to be based on their utility primarily
in terms of the first qualification mentioned above.
Those who are concerned with the guidelines for
socio-economic cost/benefit analysis of develop-
ment projects in general are invited to consult
other sources, the ID/SER.H series in particular
among the UNIDO publications, 2

2 Evaluation of Industrial Projects (United Nations publica-~
tion, Sales No. E.67.11.B.23). Guidelines Jor Project Evaluation
(United Nations publication, Sales No. E.72.11.B.11).



As will be clear from the lay-out in the standard
forin, a ““‘well-documented” feasibility study usable
for the purpose of the extracts is one that gives
a complete picture of an industrial investment
project, in a reasonable degree of detail, with
respect to:

(a) Markets for cach particular product-line
considered;

(b) Technical specification of proposed facturies
(that is, consideration of possible alternative
technologies);

(c¢) Estimation of investinent costs (preferably
with an explicit indication cf the factors determin-
ing the equipment prices applicable to a given
region or locality);

(d) Analysis of the potential cost-price behaviour
as anticipated under given local conditions;

(e) Financial and technical co-operation ar-
rangements likely to be available for implementa-
tion of the project;

(f) Profitability assessment with due considera-
tion of the feasible time schedule for project
implementation and capacity utilization.

Such feasibility studies differ from the so-called
“opportunity” studies or ‘‘pre-feasibility” studies,
whi:h refer to a less advanced stage of project
preparation, on the one hand, and, on the other,
from the “blueprints” for project engineering,
which are drawn up as projects move into their
actual construction phase.

Since most feasibility studies entail commercial
secrecy and often copyrights, ‘“‘neutralization” of
the information contained in each source material
is crucial for the compilation of extracts for general
dissemination. Countries and institutions involved
in the preparation of the original studies should
not be mentioned. In some cases, even the con-
tinent in which the projects under study are to
be located may not be disclosed. Both skill and
care need to be exercised in satisfying the “neu-
trality” condition. Whether or not the projects
under study were ever implemented should not
be questioned for the purpose of the Extracts,
even though it could offer an effective criterion
for defining what are ‘“‘good” feasibility studies.

Studies prepared some years ago, although the
technological data may be obsolete in some
respects, might none the less be found to have
a high rcference value in other respects. The
Extracts are by no means meant to be a foolproof
collection of *“‘project models’. But rather, they
are meant to provide comparative reference points
to help in the critical evaluation of specific project
ideas as envisaged under given socio-economic
conditions. Thus, some of the old material stored
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in the archives of industrial develcpment institu-
tions—studies which were once used and have
since been shelved—may be revived to better
purpose through the Extracts.

It would be highly desirable to decide on a
definitive plan for this series with regard to the
types of industry to be covered. As in the case of
the Profiles, however, this is likely to be rather
impracticable within the limitations of the re-
sources available for this programme. Many
fields of industry and types of project are of
interest for the developing countries. As the stock
of available source materials increases, the co-
verage of the Extracts will also grow. It would
be rewarding indeed to study two or more directly
comparable cases envisaged under different re-
gional constraints. But the Extracts are intended
as a source for practical application and not
for comparative analyses of project-planning
methodologies. It is important that they have an
established place in the international clearing-
house for industrial information, to be kept up
by UNIDO as a continuing long-term programme,
drawing upon voluntary contributions from coun-
tries and institutions and guided by the expressed
interests of the developing countries in regard
to both their coverage and content.

Volume I as a pilot set

This first volume contains 24 extracts covering
various brsnches of industry. Some are based
on ad hoc contributions from outside, and some
draw on the material generated from UNIDO’s
technical assistance operations. The compilation
of these cases proceeded without a strict plan
as to the types of project to be included, since
the exercise had to be undertaken before a suf-
ficient number of “‘good” candidate studies had
been accumulated in the files of the UNIDO
secretariat. The selection of the cases in this
volume does not therefore follow any special
theme. The main purpose is to acquaint the public
with the method, and to invite suggestions and
contributions from a broader range of sources
than those so far involved in this programme.

The particular format of the extracts presented
here may be regarded as only tentative. In an
attempt to demonstrate what exactly could be
done to neutralize the substance of each source
material, an effort was made to retain as much
detail as possible that would be of analytical
interest to industrial project planning. The stand-
ard form used seems to represent just about the
least truncated version that would be acceptable
for the purpose of the extracts. For the continua-
tion of this series, a somewhat less detailed pre-
sentation might be considered.
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The nature of the infor.nation entered under the
various headings and items in the standard form
is explained in the technical notes below.

Main uses of the Extracts

As explained elsewhere,? the Extracts are ex-
pected to be put to practical use mainly in two
ways:

(a) When new investment ideas are analysed
in a preliminary way, before committing resources
for fully fledged feasibility studies;

(b) When other feasibility studies or offers
from potential suppliers need careful technical
evaluation, with attention to possible variations
in project designs and in cost estimates under
different regional conditions.

3 A preliminary note on this new series was published in
Industrialization and Froductivity Bulletin, No. 17 (United
Nations publication, Sales No. E.71.11.B.8), pp. 1719,

There may also be occasions when information
contained in pre-investment studies proves useful
even in assessing the performance of actual
factories.

Apart from the utility of the published Extracts,
their standardized framework may serve in itself
as a check list for the evaluation of the com-
pleteness and consistency of a given feasibility
study. Some high-level officials in governmental
development administration have shown an in-
terest in introducing this type of summarization
in their respective offices. Pro forma summariza-
tion and transcription of voluminous feasibility-
study documents require a thorough reading and
comprehension of the substance and may in fact
be helpful in locating errors in calculation and
inconsistent assumptions in the original studies,
which might otherwise pass unnoticed. The work
may also prove a highly effective exercise in
self-training for the technical staff concerned with
industrial programming.
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INTRODUCTION

La présente publication est iz premiére livraison
d’une série intitulée Extraits d'études de faisabilité
industrielle. dont le but est de fournir des données
utilisables pour la planification des projets in-
dustriels. Elle contient des renseignements technico-
économiques qui proviennent d’'études effectuées
pour évaluer des proj:ts industriels dans divers
pays en voie de développement. Le nombre de
ces études de faisabilité industrielle va sans cesse
croissant, mais elles sont dispersées et leur période
d’utilisation est généralement trés <ouste, malgré
leur coiit élevé. Pour prolonger leur vie utile,
nous avons cru devoir ne pas nous boraer 3 en
dresser un simple catalogue; chaque Extrat pré-
sente donc un résumé analytique du contenu
technique d'une étude de faisabilité relativement
bien documentée, condensée en vue d’un certain
nombre d'utilisations liées & la planification des
projets industriels.

Les lecteurs qui connaissent déja les Profils
d’établissements industriels de 'ONUDI! consta-
teront que les Extraits et les Profils sont deux
séries jumelles de données utilisables pour la
programmaticn industrielle dans les pays en voie
de développem nt, dont I'objectif général est le
méme: aider les techniciens et les experts dans
des domaines tels que I'évaluation des insuffisances
et des potentiels des industries existantes et des
projets prévus, I'évaluation préliminaire des in-
vestissements envisagés, I'élaboration d’études
techniques et économiques de faisabilité et I'éva-
luation des offres des fournisseurs. A la différence
des Profils qui sont basés sur I’observation directe
d’unités industrielles déja en service, les Extraits
utilisent les prévisions et estimations des techniciens
chargés d’établir les plans des nouvelles installa-
tions industrielles. Les deux séries de publications
ne visent pas tant a fournir des «normes techno-
logiques» applicables & I’organisation de la pro-
duction qu'a donner des exemples d’unités éco-
nomiques qui fonctionnent ou fonctionneront
dans des contextes géographiques et socio-éco-
nomiques variés.

Les Profils et les Extraits contenant des données
complémentaires présentées suivant des plans

1 Volume T (ID/SER.E/4; publication des Nationes Unies,
numéro de vente: 67.11.B.17); volume It (ID/SER.E/5; publi-
cation des Nations Unies, numéro de vente: 68.11.B.13); vo-
Tume 111 (ID/SER.E/6; publication des Nations Unies, numéro
de vente: 71.11.B.12).

analogues, leur utilisation conjuguée semble parti-
culiérement souhaitable.

Sources utilisées pour les Exiraits

Chaque extrait est établi conformément a4 un
modéle spécialement congu a cette fin, chaque
étude de faisabilité technico-économique résumée
satisfaisant autant que possible aux criteres
suivants:

Presenter un projet d’'investissement bien congu
et bien adapté aux conditions existantes dans le
pays ou la région en voie de développement
considéré;

Permettre une évaluation globale, équilibrée et
trés critique du projet.

Le premier critére est particuli¢rement important
si le résumé doit étre utilisé comme source d'in-
formations sur les «normes de programmation»
servant pour des études de préinvestissement.
Mais si I’on recherche un moyen pratique de
formation en vue de I'évaluation des projets
industriels, c'est le deuxiéme critére qui sera de
beavcoup le plus important, car une évaluation
équilibrée et critique d'un projet d’investissement
médiocrement congu sera en ce cas plus utile
que’évaluation incompléte d’un projet bien congu.

En fait, beaucoup d'études de préinvestissement
«bien documentées» sont plus axées sur les détails
techniques de projets théoriquement satisfaisants
que sur les priorités socio-économiques a accorder
aux investissements envisagés. Il en est souvent
ainsi dans les études confiées a4 des sociétés d'in-
génieurs-conseils. En régle générale, I’évaluation
compléte des projets en fonction des criteres de
«rentabilité nationale» et des priorités de réalisa-
tion est faite apreés la constitution de la documenta-
tion utilisée pour les études de faisabilité et, pour
cette partie de leur tiche, les responsables n’utili-
sent guére pour se documenter que des memo-
randums intérieurs, souvent confidentiels. Les
études de faisabilité a partir desquelles sont
établis les Extraits seront donc plutét choisies
en fonction du premier des deux critéres men-
tionnés ci-dessus. Les lecteurs qui chercheraient
des directives pour l'analyse des coits et des
avantages socio-économiques des projets de dé-
veloppement auront donc intérét A consulter
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d’autres sources et notamment, parmi ies publica-
tions de I'ONUDI, la s¢riec ID/SER. H2.

L'examcn du modele utilisé pour les extraits
montrera qu'une ¢tude de faisabilité «bicn do-
cumentée », utilisable aux fins de la présente
publication, est unc étude qui donne un tableau
complet d’un projet d'investissement industriel,
avec suffisamment de¢ détails sur chacun des points
suivants:

a) Débouchés existant pour chacune des fabri-
cations envisagées;

b) Caractéristiques technologiques des usines
envisagées (cest-a-dire examen dc plusicurs solu-
tions possibles;

¢) Estimation des couts d'investissement (de
préférence avec indication précise des facteurs qui
influent sur les prix de I'équipement dans une
région ou une localité donnée);

d) Analyse de I'évolution probable des prix de
revient compte tenu des conditions locales;

¢) Coopération financiére et technique prévue
pour I'exécution du projet;

/) Evaluation de ia rentabilité compte tenu du
temps que demandera vraisemblablement la réali-
sation du projet et du degré d’utilisation de la
capacité installée.

Ces études de faisabilité différent d’'une part des
études dites «d’opportunité» ou de « préfaisabilité »
qui ont trait & un stade moins avancé de I'élabora-
tion du projet et, d'autre part, des plans d’exécu-
tion qui sont établis au stade de la mise en ceuvre
du projet.

Etant donné que le secret commercial s’applique
a la plupart des études de faisabilité et que le
droit de reproduction est souvent réservé, une
«anonymisation» des informations contenues dans
les études a partir desquelles on établit des extraits
destinés A une diffusion générale est indispensable.
Les pays et les institutions qui ont participé 1 la
préparation des études ne doivent pas étre men-
tionnés. Dans certains cas, on n’indiquera méme
pas le continent ou le projet étudié doit Etre
réalisé. Assurer cet «anonymat» des informations
exige de I’habileté et de la prudence. 1l n’est pas
indispensabie qu'un projet ait été exécuté pour
qu’un extrait soit tiré des études préalables, bien
que I'exécution puisse constituer un bon critére
pour le choix des études de faisabilité a exploiter.

Méme si les données technologiques qu’elles
contiennent sont périmées a certains égards, les
études rédigées 1l y a quclques années peuvent

2 Evaluation of Industrial Projects (publication des Nations
Unies, numéro de vente: E.67.11.B.23). Guidelines for Project
Evaluation (publication des Nations Unies, numéro de vente:
E.72.11.B.11).
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fournir des ¢léments de référence trés utiles. Les
Extraits ne sont pas un recueil de «projets mo-
deles» & imiter en toute sécurité. Leur but est de
fournir des points de compuraison et de faciliter
ainsi I'évaluation critique de projets spécifiques
envisagés dans des conditions socio-économiques
données. Ainsi, une partic de la documentation
accumulée dans les archives des institutions de
développement industricl — en I'espéce, des
études rangées dans decs cartons aprés avoir
servi -— pourra en ressortir et connaitre, grace
aux Extraits, un rcgain d’utilité,

11 aurait été souhaitable de dresser au départ
la liste des types d'industries que doit couvrir
cette nouvelle publication, mais, comme pour les
Profils, cela n'est guére possible compte tenu des
rcssources limitées dont on dispose pour ce
programme. Nombreux sont les secteurs industriels
ct les types de projets qui intéressent les pays en
voie de développement. A mesure que s’accroitra
dans les Extraits la documentation exploitable le
nombre des sujets traités ira lui aussi en augmen-
tant. Il serait évidemment intéressant de pouvoir
comparer plusieurs études relatives a des projets
analogues, mais se situant dans des contextes
régionaux différente. Mais les Extraits sont destinés
a des usages pratiques et non a I’analyse comparée
des méthodes de planification des projets. 1l
faudra qu’ils aient leur place dans le programme
du Centre international d’échange de renseigne-
menis industriels que 'ONUDI va créer a titre
permanent, faisant appel aux contributions volon-
taires des pays et des institutions et répondant,
pour ce qui est de leur contenu et de leur portée,
aux voeux exprimés par les pays en voie de
développement.

Le Volume I est un volume pilote

Ce premier volume contient 24 extraits
relatifs A différentes branches de I'industrie.
Certains s'appuient sur des études provenant de
I'extérieur et communiquées & FONUDI 3 cette
fin, et d’autres sur des travaux effectués pour des
opérations d’assistance technique de 'ONUDI.
Le choix des matiéres n’a pas résulté d'un plan
rigoureux, le Secrétariat de 'ONUDI ne possé-
dant pas dans ses dossiers, au moment ou le
travail a di étre entrepris, un nombre suffisant
d’études utilisables. Le choix des cas présentés
ne répond donc pas a une sélection systématique.
e but essentiel était de faire connaitre la méthode
et d'inciter d’autres organismes que ceux qui ont
déja prété leur concours pour ce premier volume
a4 formuler des suggestions et a4 envoyer des
contributions.




La longueur des extraits figurant dans le présent
volume ne signifie pas nécessairement que les
arucles des volumes A venir auront le méme
développement. Voulant démontrer ce qu'il était
possible de faire pour «anonymiser» les infor-
mations contenues dans chacune des sources
utilisées, nous nous sommes etforcés de conserver
le plus grand nombre possible de détails présen-
tant un intérét analytique pour la planification de
projets industriels. Le modele uniforme utilisé
représente probablement la version la moins
condensée qu'il soit possible de donner dans des
extraits. Une présentation un peu moins détaillée
pourrait étre envisagée pour les volumes suivants.

La nature des renseignements fournis sous les
différentes rubriques du modéle uniforme est
expliquée dans les notes techniques ci-apres.

Principales utilisations des Extraits

Comme il a été dit dans une note préliminaire
publiée A leur sujet?, les deux principales utilisa-
tions pratiques des Evrrairs devraient étre les
suivantes:

3 «Extraits tirés d'études de faisabilité¢ indusirielles, In-
dustrialisation et Productivité, Bulletin n°® 17 (publication des
Nations Unies, numéro de vente: F.71.11.B.R), pages 17 4 19,

Bty e gl ST T i et i

xii

o s R s RO R

@) Faciliter T'examen préalable de nouveaux
projets d'imvestissement, avant d'engager des
ressources dans des études approfondies;

h) Faciliter I'évaluation technique de projets
d’études de taisabilité ou des offres de fournisseurs,
compte tenu du fait que la conception et le devis
d’un projet peuvent varier suivant les conditions
regionales.

Les renseignements contenus dans les études
de préinvestissement peuvent méme parfois servir
d évaluer les résultats obtenus par des usines
¢xistantes.

L utilit¢ des Extraits ne se limite pas aux in-
formations qu'ils contiennent puisque le plan
suivant lequel ils sont rédigés peut servir & vérifier
st une étude de faisabilité est compléte et cohérente.
Certains hauts fonctionnaires d’organismes gou-
vernementaux de développement ont jugé qu'il y
aurait intérét d introduire ce type de résumds
dans leurs services. Résumer selon un modéle
uniforme de volumincuses études de faisabilité
exige une lecture attentive et un effort d’analyse
et peut méme aider d déceler des erreurs de calculs
et des hypothéses non fondées qui autrement
seraient passées inapergues. Ce travail peut aussi
constituer un moyen trés efficace d’autoformation
pour le personnel des services techniques de
programmation industrielle.
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Janubili JIoOKyMEHY  #BARCTICH NEPBBIM  WLTIHNSM  Bhi-
l’('[).)l('t'k’ i ll[)('(’ll[)l’(‘KIM'!N.\' HCCACOORANIUIT 8 HPO B CH-
nocmiu CEPIIT AOKY MCHTOB 11O CHPIBOMBIM EHHIbIM
A IGHRPOBIIA HPOMBIHILICHIBIN. NPOSKTOB. B newm
CONCPHHICH TCXHIKO-IKOHOM IYCCKIA UHPOPMGHINS, TIMe-
FOIHAA OOHTIE CIPABOMBLIL XIPIKTED N BIRITAR W1 IOKY-
MCHTIHIHN.  BRINYCKACMOLt  H o cobnpicMoit B nponecce
P IBIHBEC THHITOHION OHCHKR TPOMLINIACHIILIX HPOSKTOR
B DICLHIMHBIN DNIBHBAKOINNCA cipimirx. Kak nousirka
cobpath paibpocinniii, HO HOCTOIMNO  BOIZICTMION N
OGLEM  NPCANPOCKTIIBLIX HCCIICAOBINNIE B RPOMBILICH-
HOCTH,  HOICHOCTL - KOTOPBIN,  KIK  HPUBHI0,  Kpiitine
HE10:THORSHIL, HCCMOTPA Y BBICOKHS  PACXOABL, LA I pa-
YHBICMBIC Hit HN NOINOTOBKY, Budepwenu a8/ m1oTcR Gosiee
COBCPHICIHBINIL, HeM OOBIYHOL ,,COCTIBACHHE KT TOrOR™
HO OITHM JIOKYMIHEOM. A HMCEHO, KDKAAS  BLUICPRK:
AICT KPATKHRL W i THYCCR I 0010p  rexunyeekoit cym-
HOCTH O THOCHTCABHO XOPOIO JTOKYMCHTHPOBIHHOTO NIpe-
NPOCK THOLE HCCTCIOBIHHA, HIOKCHTIONO B OXKiUTOit dopme
AT ONPUTEACHINIY 05adcrelt IPHMCHCHNIA,  CBATANHBIN
C HPOML MLICHTINM S KTHHPOBUIHEM IPOCKTOB,

Hutarean, Koropbie  ywe waomwt ¢ Hpodu i
FOH I TO 1o ipou se00Cmae s v npedupietmu s, KM TAT,
WO Bedepwesn w Hpodhu RBARIOTCA 1001 H41BIM
CCPHAMH  CUPIBOMIBIX  JKINBIX (L1 POMBIHLICHHOIO
HPOFPAMMRDOIKIHA 1 HMCIOT 0aHY  O0INYI0  LUIPOKYIO
HEb D HOMOYL  TCXHHMCCKOMY TICPCOIEEY 0 OIKCHEPTAM,
THATRIM B LUKNIY BHUKIX CICHTC.IBHOCIN,  KidK  ONEHKA
HEAOCTATKOB  HOTCHHIHAEBHBIX BOIMOKHOCTEl (1eHtCT8), -
HOHHIN OTPUCHEH NPOMBHIMLICHIKCTH M TUTLTAHHPORIHIKIN
UPOCK LOB, HPCABIPITC/IBHIA OHEHKI HHOBBLIX BOTMUOKHOC Tt
HHBCCTHPOBAHNA,  HOOTOBKA  TCXHHKO- YKOHOMIMACKHN
HPCINPOCKTHLIN HOCACIOBUHNIL T OICHKL NPT I0K I
T BOIMOKHBIN OCTABIIKOR B P 1BHBILOIIHXCH CTPIIIN.
B 1pOTHBONO.IOKIOCTH TIpodhu 141, KOTOPbI2 COCTABA b
KL OCHOB : HCHOCPIICTBOUHBLIN HAOTIOICHHA o1 akrinusckn
ACHCTBYIOHINMIE  TIDOMBIHLUICHHLIMIE - YCTIUAHOBKIMIL, B~
JepICRU HCTIOILIYIOT HICH NOPOIMO  HPOPMHPOBANAKIX
CICIIRITHCTL OB, HbITLHOUINNCA HOAPOOIO 06OCHOBI Th BHOBb
COLLIBACMBIE  NPOMBIULICHUBIC apeuipuATHa. B oGoux
HYO ANKIIIAN Y0P [ ICTCH HE CTOBRO L L, TCXHO 10T H-
HCCKNX HOPMINT IPOH3BOIC TBIHIONO IPOIICC, CKOILKO
Hit KOHKPCTIIBIX  MOICIAN  OOBCKFOB  IKOHOMITNSCKOIH
TCAVCIIBHOCTH, KOTOPLIC HAXOIATCH B KCRAYUTALHN WIH,
KUK ORILGUHOT, OY.1y U HYIICHBE B ORCILIVAGLIHIO B PIAIIY-
HBIN - COMMMABHO-YKOHOMHYECKIN 1t P2 HOIKUTBHBIN YO0~
suax. LloCkoiLky Hpodiu e v Budepaest nMCIOT dIE1N01H-
IV CTPYRIVDY "LIORCHHA, 0 COACPRKINLIACH B HON

PTom FEADSER V40 Tivoankams Opramstiaiim Odneiu-
nenubtx Hiumit, 8 nposaae 1ion Ne 67. 10, 8.17); Tom 11 (D
SFR. B, S 1y6 nwanms Opra iimn O3 vemncioinix. Hauni,
Boapo.kbke o Ne 68, 11 B 13 Tow NI (IDSER. 16;

MyO mkannn Oprinsanin O3 vegnnenusix Haunit, B AL PO
wor e 71, HLB. (D,

Xiti

HHOOPMAIA - HBIASSICA  BEITMOJONOMACMONR, 10 1
COBMCCTHOC HCHO.TB OB HE MOXCE HIPHHECIH cuie 6o/1h-
HIYIO HOB Y.

Hexodnsie vamepta.t 3.0t Botdepwees

Kikmin  sbuiepksa  cocrapaseics no crawnaaprnofl
dopse, COLMNOA CIEHILIILHO AR »0ii uenn. XKena-
FEABHO, 4TOOBE KAXKAOC M3 TCAHIKO- IKOHOMHYCCKHX NIPe-
APOCK FHLIN HCC/HEAOBAHKH, KOTOPOL M0JIKHO OTOHPATLCH
UOHWKRTATLC 10 Aanuoit gopme, ObLIO  ,XOpOUIHM™
HCCIICTOBAHNCM, T.¢. 4100bt:

OO0 Npeac1aBAfiIo cobow  xopouo  paipaboranus.i
8 O0/KICTH HIBCC THPOBANHA NPOCKT, 101 KHBLIM o6puionm
orBeHiIouINit  yCOBUAM, npcobiiiatontv B TatHoi
PAIBHBAWOINLIHCA CTPUHEC HIH PAHOHC; N

CLO COACPRIHNC HOIBOARIO LIPOBCCTH BCe 00 beMITIOIN Y10,
cOMKINCHPOBAHNYIO W TMIATCIBLHO 11011 O TOBNCHHYIO
KPHTHYCCKYH) OUEHKY LI HIIOTO NPOCKTA.

MMepBoe  ycioBHe npHOOPITET BAXKHOCTL  LcOB2HHO
B CIIY'%IC, CC.IN BbLACPXKKH 10IKHBE OyayT HCnonbL308arhes
B K44CCTB! HCTOMHHKI HHGPOPMIHHH NO . ,HOPMAM npo-
TPAMMHPOBUINEA™ B UCAAX NPALIHBECTHUHOHHOTO NMIAHH-
posanns, OIHiIKO €C/IH BLIACPKKH IOMKHBL CTaTh NOAE3-
HBIM HHCTPYMCIITOM [IDIK T HYCCKOA {I0AMOTOBKH KAZPOB
B 00:KICTH OICHKH NPOMBILLIICHHBIX POEKTOB, TO BTOPOe
yeaosie Oyaet 3HauHTenbHO 6ortee BAKHLIM, MOCKOABKY
COUNUNCHPOBANMAR KPHTHUCCKUR ONCHKY cNTAaGO COCTUBNEH-
HOTO {IP2IIOK2MHA 110 HHBICTHPOBINHIO OKA3ANach Gbl
60102 ULHHOIL, 42M HEHOIHAR OILEHKA XOPOILO COCTABIIE H-
HOL'O MIPOIKTIL,

Onuako 11 1en2 BO MHOTHX ,,XOpOILD NOKYMHTHpO-
BUHIIBIX" HPLABIHBICTHIHORNBIN HCCH LI0BAHNAX yaACARE TCH
OOUIbILS BHHMAHUA TEXHHYCCKHM A2 TAIAM HNAHOB BepoOAT-
HBIX {IPOSKTOB, YCM KPHTHYICKOIl OLHKC OMEPEIHOCTH
COUKUTBHO-IROHOMHYCCKHX 301404, KOTOPasR 40/1%Ha ObiTh
YCTAHOBICHI HA TaHHbIX HposkTax, Tak 1avacryro oberonr
ACAD € HCCHCIOBITHHAMN, TIPOBOANMBLIMH 110 KOUTPAKTAM
€ IPOGECCHOTLTBHBIMH HHXK 2HIPAMH KOUCY b THPYIOLLMMH
tpyunamu.  [Toanas  oucHKkd NPOSKTOB B CMBICAE  HX
» HATTHOHIBHOI BBITOZHOC TI™ 1} OCYULCTBIICHHR B NOPAIKE
oucpeaoctt 0yI12T, KK NPABIG, NPOHIBOAHTLCA NMOCAE
10100 KUK TIKHC NCC/NC/I0BAHIA  ONTBCPXKIACHBL  AOKY-
MCHTANBHO, HO HACTH JAAMH, BLITIO/HACMILA PYKOBOAR-
HIUMIL HHCTAHUHAMM, P2AKO HANOIAHT OTPAXKCHHE B JOKY-
MCHTUN, 3 HCKATOUCHHCM CI1yWiICB HANPABACHHR BHY IPeH-
HUX (HUCTO CCKPETHLIX) MeMopaliayMos, TakuM o6paiom,
ICILICHIA BBIGOPA HCXOIHBIX M TEPHILIOB /IR BblACPXeK
Oy 1T OCHORBIBA THCS B HIPBYIO OYCPE b Hi HX MOACIHOCTH
B 1Lale BLIKICYHOMANYTOFO 112PBOIO yenoBua. TeMm, xTo
HHTCP2CYCTCA PYRKOBO TR MH HOAOKCHHAMK IR BbINOTHE-
HUA QTG COMMKLITBUO-IYKOHOMHYCCKHX 3 TP T/ 10X020B
OT  HPOZKTOB {IPOMBILLICHHOTO  PIAIBHTHR B OOWM,
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PCKOMEHGIYCTCH CMOIPCIL PV e nc1onnnkn cepun 1D/
SER. H, 8 yacrnoctu epen nyd:mxaimit KOHO:,

Kak cieaver ar wiana s ¢ro crnuvtapinoit  dopme,
K L XOPOHIO  HOKYMCHTHPOmRIIIOMY™  INPCIIPOCK TIIOMY
HCCHCION AHIO, HCHOAL 3YCMOMY (LA BLEICPRCK, OTHOCHTCA
FIROS  HCC ICIOBANKE, KOTOPOC (WICT  HOIMYIO  KIprimy
HPOCKTA HPOMBLIHLACHTIOL O HUBCCI NPOBAINUNA, KACUACH
B AOCTHOMNOM Cclenent noipodbuo:

) PLINKOB CORITI LI KOKIOLO BIJIL PACCMI T PHBICMOIT
HPOAYKINN

A) TEXHHMCCKOIT NAPAKTCPUCTHR N HIAHAPYCMbIN KIBOIOR
(T.C. PACCMOTPCHHC BOIMOKHEIX (16 TC P HBHLIX BUSIOB
TEXIHIONHR)

€) OICHKN PACXOI0B 1l HUBECTHPOBAING (KCHAATCABHO
C TOMBBIM YKITUINEM GOKTOPOB, OHPLICARIONTHX HCHBE Hil
0GopYR0BAKHEC [LTA AUIOro PEHONa 1 MCCTHOCTN),

d) aHAM3d  NPCIACTOAHICTIO  BOIMOXHOI O H3MEHCITHA
COOTNOLICHHA CTONMOCTB-HZ I, KAK OXIAACICA B AHHBIN
MCCTHHIX YCIOBHAX

e) mep B 0BnucTH GRUIANICOBOIO 1M TCXHHUCCKOT O
COTPYANBYCC THIL, KOTOPIC, BCPOATHO, By 1y npeunpiiatu
B UC/IAX OCYHICCTBIICNNA NPOSKTA,

/) ouenku pentabesIbnoCcTH € 0KHLIM YUC TOM BOIMOX-
HOTO TPAOHKS OCYHICCTBICHRA HPOCKTA 11 HCTIONLIOBIANIA
MOIILHOCTH,

TMonobnbie NPCANPOCKTIILIC HCCICAOBAHHA OT/HIYAKOTCH
OT T4K HAIBLIBIACMbIX HCCICOBIHHA |, BOTMOXKROCTI™ H.N
HCCAEOOBANMA |, IPCABAPRTEIbHOR  HEJICCOOBPAIHOCTH ',
KOTOPbIE O TROCATCA K PaHiicH CTAAHM MOATOTOBKE PHOCKTA,
¢ OJHON CTOPOHBLL, # OT ,IIABOB™ IR COOPYKCHHA
NPOEKTOB, KOTOPbIC COCTABIAIOTCA, KOTAA NPOCKTHE BC1Y-
nawT 8 GAKTHYECKYH) CTA/IHIO CTPOHTCALCIBA, ¢ APYIoil
CTOPOHBI.

TMockonbky 60JILLIMACTBO NPEANPOCKTRBIX HCC/ICA0BiL-
HHit CBA3AHO C KOMMEPUYCCKMMH CEKPETAMH W 44C10
C aBTOPCKHM NPABOM, TO TAK HAILIBACMAA HHOOPMALHS,
COMCPXAUIARCA B KdKIOM HCXOIHOM MaTepHAie, ABIAETCA
YpeIBLIYARHO BaAXHBIM GAKTOPOM I COCTAB/ICHHA Bbl-
AepXeK, NPEAHAIHAYCHHBIX LTA OOLIETO PACIIPOCT PAHCHHUA.
Ha3sanua cTpan n yupexacHuit, 3JaHHMABIIHXCA N10ATO-
TOBKOH MNEPBOHAYANBLHLIX MCCAEN0BAHKA, HE [DOIXKHbI
yNOMHHATLCA, B HEXOTOPLIX CNYHAAX HEJBLIA Pa’linaarL
Jaxe KOHTHHEHT, Ha XOTOPOM A0J1KHbI 6bITb PACTIONOKEHDI
nccaeayeMeie npoekTol. Tlpu Buinonnenun Ttpebosansit.
NpeaBABNACMBIX K , HeftTpanniauuu™, HeobxoauMo npo-
ABNATE YMEHHE M OCTOpOXHOCTb, [lpu  cocrasiieHuu
Budepncex He yKaIbLIBAETCA, OCYUIECTBNAIMCHL JIH KOTIA-
nubo ITH Mccnenyemsie NPOEKTbl WM HCET, JaXe ecin
10T GaKT ABWICA Obl CYIUCCTBCRHBIM KPHTCPHEM LA
ONpeeneHHA TOTO, 4TO HALIBACTCA , XOPOLWKHMHK'" npea-
MPOCKTHLINH HCCJIEIOBAHHAMM,

HccileNoBaHHA NOATOTOBACHbI HCCKOJILKO JIET TOMY
Ha1ald, XOTA HX TEXHOJOTHUYCCKHC JAHHBIE H  MOryT
OKA3aTbCR YCTAPEBIUHMH NO OTIC/ILHBIM ACNEKTAM, TeM
He McHee, BOIMOXHO, OHH ByayT UMeTh (o/ibLL Y10 LIEHHOCTD
B APy} 1% OTHOWEHHAX. Boidepxcku OTHIOIb He NIPETEHIyI0T
Ha ponb Gerownbounioit koIeKURN ,,MoeNelt NpoeKToB™.

2 Evaluation of Industrial Projects (ny6naukauns Opranniausu
Ob6vennnennbix Haunit, 8 uponaxe noa N E. 67. 11 B. 2).
Guidelines for Project Evaluation (nybnuxauna Opraniiawun
O6weannennnix Hauuit, B nponaxe non N E. 72. I1. B. 1)
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Cropee  BCEIO  OlN HPEMEIINANCIBL LA COACPKAINS
CPUBHHIC/LHBIX CHPRIBOMNBIX  CBCACHNT, KOTOPLIC Oyay!
HOMOFGTH B KPHINUCCKOIE OHCHKE KOUKPCTIBIX TIPOCKTOB,
HAMCHICMBIX B LINMHLIX CONBAIBIO- IROHOMUYCCKHX yCI10-
BraN, TakHM 00pa3zoM, HCKOTOPHIC CLAPLIC MUATCPHIR,
XPAHANIICCA B APVIBIX YHPCK W HHIE 11O IPOMBIHLICHBOMY
POIBHINIO, HCCACAOBALTHA, KOTOPBLIC NCHO 110BAJIHCL
OHN PATH € TCX TTOP HAXOIMLCA B APXHBAX,  MOryi Gbith
BHOHL HCHOABLIOBUNDLL B AYMIHHN HCHAX uepet Bodeposcni,

Bbiio Obl BECLMA XKCKITCLHO BLPaBo L, okonvatTesib-
HbHE LI JUIR 10 CCPHM B 01 HOLICHIN BIJIOB 11POMBbIHLL-
Acunoctn, koropsie ol Oyiaer oxsarnarn, OQnniako, kax
w B caywie ¢ Hpoduivuu, 1ak0c pelcHne, no  Beedt
BCPOATHOCTH, OYICT AOHOJIBIO BCHPUAKINYIBIM, YHHTbIBARA
PECYPCh, MMCIONMECS AR 1ol IporpamMmel. Minorue
OTPAC/AH  HPOMBHLACHHOCTH B BIABLE NIPOCKIOB  ipel-
CTABAAIOT MITTCPEC JUUIA palBuBionlnxen crpan. o mepe
POCTd OOBCMI HMCIOIHUXCH HCXOMIBIX MI1CPHANOB OHR
OyayT naxoauib Bee fonbluee orpaxceiie 8 Bodeprckax.
Buiio 6wl Buoe NOACINO  WyuuThL aBa wiM  Bonce
HCHHOCPEC I BCHIIO CPABHUMBIX Clydas, BIATLIX IUIA PAITHY-
neiX  paflonos, HMCIOMNX €BOH (ak1opbl OTPAHHMCHIA.
Ho Buidepxesu npeanainadcibl B KAHCCTBE BCTOHIIHKA IR
NPaKIHICCKOTO NIPHMENICIEA, i HE JUIA CPABHHTENBHOTO
ANAIN3A METONONOTHIt nnanipoBanua upocktos. Baxwo,
4TOObLI OHH RIPAJIW OHPEACNAEHIYIO POJIL B MEX/1YHAPOAHOM
nentpe no ofMeny npomuiuicHuoll undopMmauucit, ¢ TeM
y1o6br FOHUAO 3anuManace MMH B KA4eCTBE Helupe-
PBLIBHOI  AOATOCPOUNOR HPOTP.mMMbl, ACHCTBYIOWCA hHa
ochoBe A006POBOJIbHBIX BKINJ0B B BH/IC MATCPHANOB OT
CcTpaH I yupexaeHHit, H 4TOObI OHY Y4HTBIBAIA NPH ITOM
HACYIUNBIC HHTCPECHI PAIBMBAIONIIHXCR CTPAH KAK B OTHO-
WHEHHH TCMAIHKH OXBATd, TaK H COICPKAHHA ITHX
Buoideprwcen.

Tou I kax oneinsiii IK3e00.19p

Mepsolit TOM COACPXHT 24 BLIJCPKKN NO PAIIHUHBIM
OTPAciAM NpoMbiiLieHHOCTH. HexkoTopble BuiaepXkH
COCTABJICHBI HA OCHOBC CieUUaNbIBIX MATCPHAIOB HIBHE,
2 HCKOTOPHE OCHOBAHbI Ha MaTepHade, NONYYeHHOM
B PEIYNLTATE OCYUICCTBACHHUA ofncpauunii NO OKaIaAHUIO
Texuunueckoit nomotun co cropoust KKHUAO. Cocrapnenue
ITOTO TaMa mpoucxoauno 6el cipororo niaHa B OTHO-
LICHHKH BHIOOB MPOCKTOB, 1IOMIENIALIHX  BKIIOYEHHIO,
NOCKO/IbLKY 3Ty paboTy npuwinocs nposecTw A0 TOro,
kak B aenax Cekperapuwara FOHUAO 6o nakonsnexo
NOCTATAYHOC  KOJTHMECTBO  , XOPOILHX'" #HCeciacaoBaMuid,
MostoMy o160p ciy4dacs B ITOM TOMC He OCYUIECTBJIAJICA
HO Kako#-nubo koHkpeTHOH Teme. Ero TnaBHana uens
COCTOHT B TOM, 4TOObl 0IHAKOMNTS 4MTATENCHA € MCTOIH-
KON M NONYuYHTL NPCAJIONKEHNA W Matepuansl w3 Gonec
IUHPOKOTO PALA HCTOUHHKOB, YeM TC, KOTOPLIMH NOJb-
10BAJIHCL 10 CHX NMOP B COOTBCTCTBMH ¢ JAaHHO# mnpo-
TPAMMOA.

TMpencrasiicHubiit 34€Ch, B HACTHOCT N, GOPMAT BblAEPKEK
MOXET CHHTATLCA BCETO NHILL BpeMenibIM. B cTtpemnennn
NOK43ATb, 4TO TOYII0O MOXHO COChaTb IR HCHRTpanM-
JAUHKH" CYWIHOCTH KAXKIAOTO MCXOAHOTO Matepuana, Owbuio
NPEANPHHATO YCHIHE COXPAHHTb Kiak MOXHO OGonbiuc
noapobuocteit, kotopsie npeactasnaan 6wl UnTCpeC
B AHAJINTHYECKOM HIARE /IJIA NPOMBILUICHHOIO NNAHHPO-
panun tipoektoB. McnonbiyeMaa craupaptias dopma,

LT s 0 -‘-f:.‘



BHAMMO, NPEACTABIAET BCCIO NHUWb HAHMEHEE COKpallel-
Hbili BAPHAHT, KOTOPbIH Obi1 GbI NPHEMIEM 118 COCTABIC-
HuA Buiaepxck. B nanbHefliieM ans ITO# cepun MoxAo
PACCMOTPETE BOMPOC HUIOKCHHA MATEePHla B MeEHee
noapo6GHoM Buac.

Xapaxrep HHPOPMALMIL, HAXGAAHICHCA NOA PAIAUYHBIMH
JArofOBKAMH M NYHKTAMM B ClaHaapTHOH  dopme,
OOBACHACTCA B TEXHUYECKMX TAMC TKaX HHXKE.

Tasnoe naznasenue Boidepwex

Kak yka3biBanock B APYTHX HCTOYHMKAX', OMMIAETCA,
YTO BwdepacKu NPAKTHYECKH IOJDKHBI MCNONLIOBATHCH
rnasHbIM O6PaIOM B ABYX HAMPABICHUAX

a) Koraa npcaBapuTebHO AHAJIMINPYIOTCA HOBBIE MEH
00 HHBECTHPOBAHHUIO 10 HAYANA HCMONL3IOBAHUA PECYpCOB
B LC/IAX MPOBCACHMA MOJHOCTLIO OBOCHOBAHHLIX [iped-
OPOEKTHLIX UCCIICIOBAHHH,

b) Koraa apyrue npeanpocKTHbLIC MCCICIOBAHUA WM
OPEASIOMEHUA OT BOIMONKHBIX MOCTABUIMKOB HYXAAIOTCA

5 MpensapuTensian 3ANKHCKa MO 3TOR MOBOK cepuu Guina
onySnukosaua B [Industrialization and Productivity Bulletin,
No 17 (nybaukauma Opramwiaunn OOsennneusix Hauuil, »
apoaaxe noa M E. 71. 1. B. 8), crp. 17—19.

B T TENLHOH TEXHHYECKOR OLICHKE € YACACHHEM BIIMMAHHA
BOIMOXHBLIM  BAPHAHTAM [IAHOB TIPOEKTOB W CMETaM
PACX0A0B B DANINYHBIX PCTHOHANBLHBIX YCIOBHAX,

Moryr 6wtk TaKkke cnysaum, Kkoraa HHGOPMALMA,
COACPXKALUAACA B NPCALIHBECTHUHOHNLIX HCCICLOBAHMHAX,
OKAXKETCA NOJIEIHOHR NaXe NpH oucHKe aboTbl PakTHYECKH
JACHCTBYIOUMX IABOJOB,

lMoMumo noabisl or nybaukyemwix Bwsidepweex, MX
CTAHAAPTHIMPOBAHHAA POPMA KAK TAKOBAA MOXET NOCHY-
KUTh MPOBEPOUHLIM CITHCKOM I OLEHKH 3aBEPUICHHOCTH
1 NOC/1e 10BATENLHOCTH AAHHOIO NPEANPOEKTHOrO HCC Ne 10~
BaHuA. Hekotopsie pyxosoasume paboTHHKK NpaBHTE b=
CTBEHHbIX Y4peXaeHUH MO PalBUTHIO BLICKA3ANH MHTEPEC
K BONPOCY BBEACHHA NPAKTHKK NoA06HOTO BHaa 06obiueHnn
B HX COOTBETCTBYIOWINX YupexacHHRX. DopmenHoe 0606-
LEHHE M nepelava O6BEMHUCTBIX JOKYMEHTOB NPEANpPOeKT-
HOro HCCneIoBaHHA LesiecoobpasHOCTH TpebyeT TiaTENb-
HOTO YTCHHSN H NOHHMEBHHUA UX CYIIHOCTH H Ha Jene MOXeT
OKa3aTLCA NOJIE3HbIM JUIA BulABICHHA OwIMGOK B pacyeTax
H HEBCPHLIX NPEANOSOKEHHH B NEPBOHAYANbLHLIX HCCNERO-
BAHHRX, YTO MHave mMOrno Obl NPOHTH HEIAMEUCHHBIM.
371a paboTa MOXET TaKxke OKalaThcA BeCbMa HpdexTHBHOM
NepOR B fene CaMONOJATOTOBKH HHIKEHEPHO-TEXHHYECKOTO
nepconana, 3aHHMAIOWIETOCK NPOMBILJIEHHMM NPOrpam-
MHPOBAHHEM.
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INTRODUCCION

Este es el primer niimero de la serie Extracios
de estudios de viabilidad de proyvectos industriales,
destinada a recoger datos dc referencia para la
planificacion de proyectos industriales. En clla
se suministra informacion tecnoecondmica con
valor gener:l de referencia, extraida del matenal
que s¢ va originando y acumulando en ¢l proceso
de la evaluacion en fase de preinversion de proyee-
tos industriales en diversos paises en desarrollo.
En un intento de aprovechar el material acumulado
en las colecciones, dispersas pero cada vez mayores,
de estudios de viabilidad industrial. cuya vida
util suele ser sumamente corta pese al elevado
costo de su preparacion, los Extractos no sc
limitan a catalogar estos documentos, sino que
en cada cxtracto se da un resumen analitico dcl
contenido técnico de un estudio de viabilidad
relativamente bien documentado, que se condensa
para cierta gama de usos relacionados con la
planificacion de proyectos industriales.

Los lectores que conozcan ya los Perfiles de
Establecimientos Manufactureros! de la ONUDI
se daran cuenta de que los Exrractos y los Perfiles
son dos series gemelas de datos de referencia
para la programacion industrial, con un mismo
objetivo amplio en comin: ayudar a los expertos
y al personal técnico encargados de actividades
tales como la evaluacion de las deficiencias y de
las posibilidades de las industrias existentes y de
los proyectos planeados, la cvaluacion preliminar
de nucvas oportunidades de inversion, la pre-
paracion de estudios de viabilidad técnica y
econdmica, y la evaluacion de ofertas de posibles
proveedores en paises en desarrollo. A diferencia
de los Perfiles, que estan basados en observaciones
directas tomadas de empresas industriales ya en
funcionamiento, los Extractos recurren a la ima-
ginacion —sobre una base de buena informacion—
de los que intentan formular los detalles de los
nuevos estat lecimientos industriales que se desca
instalar. En ambas publicaciones, s¢ presta menor
atencion a las «normas tecnologicas» relativas a
los aspectos técnicos de la produccion que a la
presentacion de entidades dedicadas a una acti-
vidad economica que funcionan, o que deben

1 Vo'umen 1 (ID;SER.5/4; publicacion de las Naciones
Unidas, num. de venta: 67,'.B.17); volumen 1l (1D;SER.E’S;
publicacion de las Naciones Ur idas, nim. de venla: 68.11.B.13);
volumen 111 (ID .SER.E 6; publicacion de las Naciones Unidas,
nam. de venta: 71.11.B.12).
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funcionar, cn diversas condiciones socioeconomicas
y regionales. Dado que los Perfiles y los Extractos
ticnen una estructura descriptiva similar y que la
informacion que coniicnen ¢s complementaria, su
utilizacion conjunta todavia puede reportar mayor
provecho.

Material de base utilizado para los Extractos

Los extractos se compilan siguiendo un modelo
o formulario uniforme preparado expresamente
al efcecto. A ser posible, los estudios d~ viabilidad
tecnoeconémica que se seleccionen y cuya in-
formacion se resuma en este formulario deben
ser «adecuados» en el sentido de que:

Presenten un proyecto de inversion bien con-
cebido, debidamente adaptado a las condiciones
que imperen cn la region o pais en desarrollo
de que se trate; y

Permitan, gracias a su preparacion, una evalua-
cién critica integral, detallada y ponderada del
proyecto de que se trate.

La primera caracteristica serd particularmente
importante si los extractos van a ser utilizados
como fuente de informacion sobre «normas de
programacion», a efectos dec las actividades de
planificacion previas a la inversion. Sin embargo,
si los extractos han de servir como instrumento
de capacitacion practica en materia de evaluacion
de proyectos industriales, la segunda caracteristica
sera mucho mas importante, puesto que una
evaluacion critica y ponderada de una propuesta
de inversion mai concebida resultara a esos efectos
mas valiosa que una evaluacion incompleta de un
proyecto bien concebido.

De hecho, sin embargo, muchos estudios de
preinversion «bien documentados» dedican mas
espacio a los detalles técnicos dc la preparacion
de proyectos plausibles que a una evaluacion
critica de las prioridades socioecondmicas que
deban atribuirse a los distintos proyectos. Esto
suele ocurrir cuando se trata de estudios cncargados
a grupos profesionales de consultoria técnica. La
evaluacion completa de los proyectos cn funcion
de su «rentabilidad nacional» y del orden de
prioridades para la cjecucion se hace, por lo
general, una vez que dichos estudios cstin ya
documentados, y esa parte de la tarea dec los que
deben adoptar decisiones no suele ser objeto de



documentacion, con la salvedad de algunos me-
morandos para uso interno (a2 menudo con-
fidenciales). La seleccion de material de base para
los extractos tenderd, por cllo, a fundamentarse
principalmente en su utilidad conforme a la pri-
mera caracteristica arriba mencionada. Los que se
interesan por pautas para efectuar analisis de
¢ stos/beneficios socioecondémicos de proyectos
de desarrollo en general deben consultar otras
fuentes, y concretamente la serie ID/SER.H entre
las publicaciones de la ONUDI 2.

Como se desprende claramente de la estructura
del formulario uniforme, un estudio de viabilidad
«vien documentado». valido para la seric de
extractos, es aquel que ofrece una panoramica
completa de un proyecto de inversion industrial,
pormenorizando segin convenga en lo relativo a:

«) Mercados para cada uno de los proyectos
cuya fabricacion haya sido considerada;

b) Especificaciones técnicas de las fibricas
proyectadas (es decir, cxamen de las distintas
tecnologias posibles);

c¢) Estimacion de los costos de inversion (a ser
posible, indicindose explicitamente los factores
determinantes de los precios del equipo vigentes
en determinada region o localidad);

d) Analisis del posible comportamiento de los
precios de costo, tal como pueda preverse dadas
las condiciones locales;

¢) Sistemas de cooperacion financiera y técnica
probablemente disponibles para la ejecucion del
proyecto;

J) Evaluacion de la rentabilidad habida cuenta
del calendario viable para la ejecucion del proyecto
y el aprovechamiento de la capacidad.

Tales estudios de viabilidad difieren, por una
parte, de los llamados estudios de «oportunidad »
o de «previabilidad », propios de una fase menos
adelantada de la elaboracion del proyecto, y, por
otra, de los estudios de «programacion detallada»
(hlucprints) de la tecnologia del proyecto, que se
claboran cuando los proyectos van a pasar ya
a la fase propiamente dicha de construccion.

Puesto que la mayor parte de los estudios de
viabilidad llevan aparejado el secreto comercial
y @ menudo reservas del derecho de reproduccion,
la «neutralizacion» de la informacion contenida
en cada fuente de datos es crucial para la com-
pilacién de extractos destinados a una difusion

* Evaluation of Industrial Projects (publicacion de las Na-
ciones Unidas, num. de venta E.67.11.B.23). Pautas para la
evaluacion de provectos (publicacion de las Naciones Unidas,
num. de venta S$.72.11.B.11).
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general. No deben mencionarse los paises ni las
instituciones que intervinieron c¢n la preparacion
del estudio original. En algunos casos, no puede
mencionarse ni siquiera el continente en el que
van a ubicarse los proyectos sometidos a estudio.
Es preciso actuar con habilidad y cautela para
satisfacer esta condicion de «neutralidad». A efec-
tos de la preparacion de los Extractos ro se debe
tener en cuenta si el proyecto estudiado ha sido
¢jecutado o no, aunque ello pudiera dar un criterio
chcaz para definir cuiles son los estudios de
viabilidad «adecuados».

Puede suceder que algunos estudios preparados
hace aiios, aun con datos tecnoldgicos ya anti-
cuados en algunos aspectos, tengan no obstante
un considerable valor de referencia desde otros
puntos de vista. Los Extractos no aspiran en
modo alguno a ser una coleccion de «proyectos
modelo» a la que sea imposible dar un uso
incorrecto sino que pretenden suministrar puntos
de referencia comparativos que sirvan de ayuda
en la evaluacion critica de ideas concretas para
proyectos, concebidos teniendo presentes unas
condiciones socioecondmicas determinadas. De
este modo, parte del antiguo material almacenado
en los archivos de las instituciones de desarrollo
industrial —estudios utilizados en su dia pero
archivados hace ya tiempo— puede ser desente-
rrado para ser aprovechado todavia en los Ex-
tractos.

Seria muy conveniente establecer un plan de-
finitivo para esta serie en lo que respecta a las
ramas industriales que se han de abarcar. Sin
embargo, como sucedio con los Perfiles, es pro-
bable que esto resulte casi imposible, dados los
limitados recursos disponibles para este programa.
Son muchas las ramas industriales y los tipos
de proyecto que revisten interés para los paises
en desarrollo. A medida que aumenten las dis-
ponibilidades de material de base, el ambito de
los Extractos ira también ensanchandose. Seria,
ciertamente, muy instructivec poder cstudiar dos
0 mas casos directamente comparables, planteados
con las limitaciones de contextos regionales di-
ferentes. Pero los Extractos han sido concebidos
como una fuente de informacién para aplicaciones
practicas y no para el analisis comparativo de
metodologias de planificacion de proyectos. Es
importante que ocupen un lugar reconocido en
el centro internacional de intercambio de in-
formacion industrial, que serd mantenido por la
ONUDI en calidad de programa permanente y a
largo plazo, financiado con contribuciones volun-
tarias aportadas por paises y por instituciones
¢ inspirado en los intereses expresados por los




paises en desarrollo tanto con respecto a su
amplitud como a su contenido.

Indole experimental del volumen [

Este primer volumen contiene 24 extractos
relativos a distintas ramas industriales. Algunos
estan basados en contribuciones especiales pro-
cedentes de fuera de la Organizacién, y algunos
se sirven del material originado con ocasion de
las operaciones de asistencia técnica de la ONUDI.
La compilacion de estos casos se hizo sin ningin
plan estricto en cuanto a los tipos de proyectos
que habian de incluirse, dado que fue preciso
emprender este trabajo antes de que se hubiera
acumulado en los archivos de la Secretaria de
la ONUDI un numero suficiente de posibles
estudios «adecuados». La seleccion de casos en
este volumen no se ajusta, pues, a ninglin tema
especial. Su finalidad principal consiste en familia-
rizar al publico con el método, y en solicitar
sugerencias y contribuciones de fuentes mas
diversas que las que hasta el momento han inter-
venido en este programa.

El formato especial en el que aqui aparecen los
extractos puede considerarse como meramente
provisional. En un intento de demostrar hasta
qué punto podia neutralizarse ¢l contenido de
cada fuente de informacion, se procur6 retener
la mayor cantidad posible de detalles que pudieran
tener interés analitico para la planificaciéon de
proyectos industriales. El formulario uniforme
utilizado representa, poco mas o menos, la version
menos resumida posible que resultaria aceptable
como extracto. En la continuacién de esta serie
tal vez se utilicen extractos algo menos detallados.

En las notas técnicas que figuran mas adelante
se explica la indole de la informacién recogida
bajo cada uno de los epigrafes y titulos del for-
mulario modelo.
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Principales usos de los Extractos

Como se explico en otra publicacion?, se
espera que los Exrractos sean utilizados principal-
mente en los dos siguientes casos:

a) Al hacer el andlisis preliminar de nuevas
ideas para la inversion, antes de asignar recursos
para estudios completos de viabilidad;

b) Cuando se necesite una evaluacion técnica
cuidadosa de otros estudios de viabilidad o de
ofertas de posibles proveedores, prestando aten-
cion a las posibles variaciones en ¢l plan y en el
presupuesto de los proyectos en funcion de las
diversas circunstanrias regionales.

Puede también darse el caso de que la infor-
macion contenida en estudios de preinversion
resulte util incluso para la evaluacion de los re-
sultados obtenidos por fabricas ya existentes.

Aparte de la utilidad de los Extractos publicados,
su estructura unifcrme puede servir por si misma
como lista-guia para evaluar hasta qué punto es
completo y coherente un estudio de viabilidad
dado. Algunos funcionarios superiores de organis-
mos gubernamentales de desarrollo han mostrado
interés por introducir esta forma de condensacion
de material de referencia en sus departamentos
respectivos. La condensacion segin un formulario
y la transcripcion de la voluminosa documentacion
de los estudios de viabilidad requiere una lectura
detallada y una buena asimilacion del material, que
pudieran, de hecho, resultar utiles para detectar
errores de calculo e incongruencias en las hipo-
tesis de los estudios originales que de otro modo
tal vez hubieran pasado inadvertidos. Este trabajo
también pudiera ser un ejercicio sumamente eficaz
para la autocapacitacion del personal técnico
encargado de la programacion industrial.

3 Ha aparecido ya una resefia preliminar sobre esta nueva
serie en el Boletin de Industrializacion y Productividad, num. 17
(publicacién de las Naciones Unidas, nam. de venta: S.71.11.B.8),
pdginas 17 -19.
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The standard form used in this volume consists
of 13 sections of which one (X11) is reserved for
any supplementary information that does not
readily fit into the rest of the form. The major
points to be considered in filling in the form are
noted section by scction and item by item.

ORIGIN OF THE STUDY

This study was prepared by

Indicate only the type of the institution that
prepared the original feasibility study from
which this extract is derived, such as an in-
dependent consultant, a private consultant
firm, a machine supplier, the staff of a govern-
mental development institution, or of an
international technical-assistance agency.

This study was prepared for

Indicate only the type of the institution that
requested the original study, such as an
individual private investor, a ministry of in-
dustry, or an investment bank.

The study was intended to
Specify the main investment opportunity that
motivated the feasibility study: an investment
priorities plan, preliminary sectoral studies,
etc. Important factors underlying the oppor-
tunity may be mentioned.

Size of the economy considered

— Other information
List the main established industries and
point out the particular resources with
which they are favourably endowed. The
geographical region in which the economy
is located may or may not be mentioned.
If the economy involves more than one
country, this should be mentioned.

GENERAL DESCRIPTION

Products

Describe briefly the technical specifications of
the products: e.g., chemical purity, mechanical
properties, quality standards, composition.
Quantities and product-mix are to be indicated
elsewhere.

Major input materials

Give the qualitative specifications of major
raw materials from local origins and any
important features of their supply; and in-
dicate important production materials, if any,
that are necded but not locally available.

TECHNICAL NOTES

3.

111

Alternative technologies available and techno-
logy adopted for the study

Indicate the type of process, such as single-
product process, multi-product process, single-
train or multi-train production;

Describe briefly the technology, mentioning
any special name popularly used by experts
in the field. Give details in section XI1 (**Sup-
plement”) as deemed appropriate;

State the degree of mechanization and auto-
mation. Special advanced features may be
described in section X1l (*‘Supplement™).

Locational factors

— Particularly important factors
Specify the key parameters for transport
requirements: quantities of main input
materials and output products in terms of
gross weights and/or volumes;
Indicate means of transport and transport
tariffs applicable;
State the desired degree of proximity to
electricity, water and basic infrastructure,
including the location of other industries
with which the project is to be closely
linked;
Indicate crucial regional policy measures
recommended for the project feasibility,
if any.

— Actually proposed locality
Describe simnly the proposed locality in
terms of differential priorities given to
important factors.

MARKET

Tabulation of estimated demand on domestic
and export markets

Tabulate senarately for the domestic and the
relevant export markets;

Indicate any special characteristics, possible
margins of error (between optimistic and
pessimistic), etc.

Notes on methodology

Indicate major determinant variables, demand
clasticities and other key parameters for
projections, and special consumer patterns;
Give an indication of how crude or sophisti-
cated the estimates are;

Describe any special market surveys conducted
in the field.
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V.
1.1

1.2,

1.3.

Selection of product-niix
Justify the selected product-mix from the
standpoints of both the market and the pro-
duction technology. Indicate potential ad-
ditional products to be included in a future
extension of the project.

CAPACITY OF PROPOSED PLANT

Nominal maximum capacity according to major
process

Give the time basis of calculation (operating
time) and indicate specific groups of machines
and equipment that determine the nominal
maximum capacity of the major process or
processes;

Indicate whether the proposed capacity re-
presents the technologically acceptable mini-
mum plant scale.

Maximum feasible capacity of the plant
Calculate the feasible capacity of the plant,
taking into account normal stoppage, desired
shift patterns, indivisibilities of major ma-
chines to be combined, etc.;

Indicate potential boitienecks and selective
extension possibilities.

Expected maximum output of the plant
Indicate expected maximum output, com-
patible with the expected markets, in per-
centage of the maximum feasible capacity.
Efficiency of labour, demand irregularities,
proportion of rejects, seasonal variations of
raw material supplies etc. should be taken
into account.

INVESTMENT

Land, site development
Indicate size of plot in parenthesis.
Buildings
Indicate floor space in parenthesis for each
sub-item.
— Others
Describe water facilities, electricity works,
reservoirs, waste-disposal systems, hous-
ing for employees, etc., separately if
possible.
Machinery and equipment
Give total, including installation.
(Indicate in the foot-note here or in section
X1 (“Supplement”) any extraordinarily high
or low estimates of particular items that
might be associated with special road and
housing development schemes, power supply,
leasing of equipment, special properties of
inputs and outputs, time-phasing of a
potentially larger integrated project, etc.)

XX

2.1.

2.2.

VI.

Working capital

State in ex ante planning terms, reicrring
to the normal level of operation expected
after the completion of the plant and its
start-up.

Inventories

Indicate in parenthesis the equivalent num-
ber of months.

Accounts receivable
Indicate average period of deferred payment
allowed to customers, in parenthesis.

Other investments

Calculate expenditures prior to the start o
production that are to be capitalized.
Major machinery and equipment (table)

List (a) production machinery and equip-
ment and () auxiliary equipment (transport,
laboratory, maintenance, power generation,
office equipment, etc.) separately;
Production machinery should be listed pre-
ferably by departments or shops rather than
item by item, with classification correspond-
ing to the shop alignment as in section VI
(‘“‘Manning table™);

If space permits, indicate the capacity rating
of the machinery and equipment by shop,
or for predominantly important items. Use
section XII (“‘Supplement’) if necessary.

MANNING TABLE

List of shops should preferably indicate the main
processing stages involved. A process flow chart
supporting the given shop alignment may be
shown in section XII (“Supplement™);

Seasonal workers should be so specified.

VIL

ANNUAL PRODUCTION

Total annual expected maximum output

Tabulate by product and by destination.
“Unit price ex factory” would include pro-
duction and/or sales taxes, :f any. Special
subsidized export prices should be indicated.

Expected sales and inventory build-up

Give background information on the ex-
pected growth of turnover and capacity
utilization during the first few years of pro-
duction, as tabulated in section XIII (“Cash
flow table™).

Pricing policy

Compare the prices derived from direct
costing with current import prices. The latter
should be clarified in terms of the c.i.f. prices,
free of import duties at the port of import,
and the normal rates of surcharge including
duties, sales taxes, trade and t ansport mar-
gins;



State any specifics regarding the proposed
export prices;

Indicate the results of any sensitivity tests
concerning the desired level of profitability
and the pricing of products;

Indicate any necessary govcrnmental pro-
tective measures (the justification for such
measures should be given in section XI
(‘““Data for evaluation ).

4. Planned sales organization
Describe own distribution network via sales
representatives and own retail stores or agents,
wholesalers and other trading organizations;
also the significance of own transport facilities
in marketing.

ANNUAL OPERATING COSTS AND
PROFITS

The data in this section should correspond to the
“annual expected maximum output™ as shown
in section VII.

State separately and in detail: (a) raw materials
and semi-processed materials, (b) packaging ma-
terials, (c) repair and maintenance supplies,
(d) energy, and (e) water and other materials.

VIII.

Note: Office supplies, advertisements, insurance
fees, communication, staff travel and other
business services to be purchascd should
be included in item 7 (“Administrative
expenses and sales costs’’). Iltem 7 should
not include wages and salaries for the
enterprise’s employees.

3. Interests
Give average annual interest charges on bor-
rowed capital as planned. Interest on foreign
loans should not be included here.

5. Indirect taxes
List value added tax, production tax, turnover
tax, employment tax, franchise tax, etc. Profit
tax is to be shown in item 9.

6. Depreciation
Indicate rate and method of depreciation. Use
space in section XII (“Supplement™) if ne-
cessary.

1. Administrative expenses
See note above.

8.  Other costs
Include work by outside firms on contract
basis, if any; otherwise, “contingency allow-
ances” would normally fit under this item.

IX. FINANCING PROPOSAL

2. Long-term loans
List separately loans of different terms.

XX1

3. Other loans
List separately short- and medium-term loans:
indicate interest and repayment conditions for
each.

4. Suppliers’ credits
Indicate over-all repayment conditions.

5. Remarks on the financing policy
Indicate whether the financial proposal is only
a crude, somewhat arbitrary assumption or
whether it reflects the proposal from a po-
tential investment institution. Also state local
and foreign sources of capital. Describe briefly
any peculiarities of the financing proposal.

X. IMPLEMENTATION

1. Technical collaboration service
Include projections or recommendations con-
cerning further studies required, preparation
of project blue-prints, contracting procedures
and other major steps to be taken if the project
proves acceptable for the purpose for which
the original feasibility study was prepared.

2. Project management
Indicate, e.g., whether a turn-key contract is
envisaged and any specific arrangements pro-
posed for project management during the
construction and/or initial operation period.

3. Recruitment and training of personnel
Describe any programmes for training abroad
and/or locally. Also describe the proposed
time schedule for recruitment of technical
personnel, skilled workers, etc.

4. Other items
Describe any organizational problems. infra-
structural requirements to be satisfied, crucial
legislative actions required to ensure the
viability of the industry considered, etc.

5. Time schedule
Give time schedule proposed for major im-
plementation activities, covering contracting
and other pre-construction activities, con-
struction schedules start-up and extension
phase. The schedule would underlie the cal-
culations presented in section XIII (“Cash
flow table™).

XI. DATA FOR EVALUATION

Check. the type of analysis included in the original
feasibility study and summarize the main findings.
Any incorrect or inadequate treatments involved
in the original study may be pointed out, and an
alternative analysis may be undertaken and
presented by those who prepare this extract. The
original feasibility study document used for this
extract may or may not be complete in terms of



project evaluation. Recommendations made in
the original document may or may not be reason-
able. A space in this scction may well be spared
for an expert evaluation pinpointing any notable
weak points of the original project study.

X1il. SUPPLEMENT

Use this space to provide additional information
relating to any sections ol the extract. Any further
details or commentaries that require extra space
or non-pro forma presentation should be given
here, and reference made in cach case to the re-
levant section and its sub-item.

XH1. CASH FLOW TABLL

Use this standard cash flow table to ensure com-
parability among different cases, When more than
one cash flow table is available and/or a given
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cash flow table is in a special form that cannot
be reorganized in this standard form, it should be
presented in section X1 (U"Supplement™).

Note that, in this tabulation, no. 4 (“Production
expenditure™) does not include interests on loans
and depreciation (which are included in section
VIII, sub-sections } and 6 respectively). Interests
arc entered in sub-section B.S.1 (“Interest on
loans™). Instead of depreciation allowances, the
anticipated replucement expenditures are to be
entered in sub-section B.1.3  (“*Muchinery and
cquipment (replacement)™). This table is arranged
in such a way that internally accumulated profits
and depreciation funds are not so isolated, but
are absorbed into sub-section ¢ (“Surplus/De-
ticit™), after being adjusted for yearly expenditures
on the capital account (replacement expenditures
and repayments of loans and credits).




NOTES TECHNIQUES

Le plan type utilisé pour les extraits contenus

dans ¢¢ volume comprend 13 sections dont une,
la secion X1, st réservée aux renseignements
complémentaires qui ne correspondrinent exacte-
ment & aucune des autres sections. La fagon de
procéder est donnde ci-apres, section par section
¢t rubrique par rubrique,

ORIGINE DE L'ETUDLE
La présente étude a été éluborée par
Préciser seulement si I'étude de faisabilité qui
résume Pextrait a été ¢laborée par un consul-
tant indépendant, une société d'ingénicurs-
conseils, un  fournissenr  de  matériel, un
organisme  national  de  développement, un
organisme international d assistance technique,
Ou Un autre organisme,
La présente étude a été rédigée a lintention de
Préciser seulement si I'étude a ¢ demandée
par un investisseur privé, un ministére de
lindustrie, une bangue d'investissement, ou
un autre organisme,
L'étde avait pour objer
Spécifier la principale justification du projet
¢tudic: plan des investissements prioritaires,
études sectoriclles prélininaires, cte. Certains
facteurs ayant joué un role important dans le
choix du projet peuvent étre mentionnds ici.
Importance de Uéconomie dw pavs consideré
Autres renscignements
Enumérer les principales industries  du
pays ¢t indiquer les atouts dont  elles
disposent. La région dans laquelle le pays
est situé peut étre mentionnée ou non. Si
le projet iatéresse plusicurs pays, il con-
vient de 'indiquer.

DESCRIPTION GENERALL

Produits

Donner bricvement les spéeifications techniques
des produits:  pureté chimique, propriétés
mécaniques, normes de qualité, composition,
etc. Les quantités et Ia gamme des produits
seront indiquées aifleurs,

Principaux matérianx utilisés

Donner les  spéeifications  qualitatives  des
principales maticres premicres d origine locale
¢t indiquer, le cas échéant, les caractéristiques
spéciales de I'approvisionnement ; mentionner
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-

ausst les matériaux néeessaires § la production

dui ne sont pas disponibles sur place.

Techniques disponibles et technique choisie
Indiquer le type d’opérations, par exemple,
fabrication d'un scul produit ou de plu-
sicurs produits, procédé continu ou dis-
continu;
Decrire bricvement la technique proposée
en indiguant, le cas échéant, les termes
couramment utilisés par les experts, Donner
au besoin dans la section X1 (« Renscigne-
ments  complémentaires») les  préeisions
Jugées néeessaires;
Indiquer le degré de mécanisation et
d'automation.  Les  techniques  avancées
peuvent étre déerites dans la section X1
(«Renseignements complémentaires »).

Factenrs relatifs a Femplacement

Facteurs particuliérenment importants

- Spécifier les principanx  paramétres  des

besoins en matiére de transport: volume
ou poids brut des principaux matériaux
utilisés et des principaux produits;
Indiquer les moyens de  transport né-
cessaires et le »rix de ces transports;
Indiguer & quelle distance 'usine devrait
s¢ trouver des installations  fournissant
I'électricité, I'cau, ecte., et des industries
qui seraient ses fournisscurs ou ses clients;
Indiquer, le cas échéant, les principales
mesures de politique régionale recomman-
dées pour assurer la viabilit¢ du projet,

Enwplacement proposé

Décrire  I'emplacement  proposé  uniquement

en énumérant, par ordre de  priorité, les

facteurs gui doivent déterminer son choix.

MARCHL

Tableau estimatif de la demande sur les marchés

intérienr et extéricur

- Séparer dans le tableau le marché in-
téricur ct les exportations;

- Indiquer, le cas échéant, les caractéristiques
spéciales de I'estimation, les margesd'errcur
possibles (évaluation optimiste et évalua-
tion pessimiste), ctc.

Notes sur la méthodologie

- Indiquer les principales variables qui in-
fluent sur la demande, I'élasticité ct les




to

autres parametres clets ponr les projections
ainsi que les parrticularités de L consomnia-
tion;
Indiguer si les estimtions sont approxima-
LIVCS 011 PIeCises ;
Décrire, e cas cchaunt, les dudes  de
marché elfectuces dans le doniine con-
sidere,
Choix de la gomme de produits
Justifier la gamme de produts choisie du
point de vue de débouchés comme de Ta
technique de production. Indiguer les autres
produits qui pourriient étre fubrigués en cas
d'extension nltericure du projet.

CAPACHE DE LUSIENE PROPOSHE
Capaciteé nominale imaximale ponr la principale
production
- Indiguer sur guelle durée de fonctionne-

ment ¢t base Ie caleul de L capacite de
production ¢t préciser gnels ensembles de
machines ¢t d¢lements de matériel  de-
terminent la capacite nonminale mavimale
pour ki principale  production ou les
principales productions;
Indiquer st la capacite proposée represente
I*échelle mmimale de prodictionaceeptable
du point de vue techmque.
Capacité maximale possible de Pusine
— Caleuler la capacité  possible de usine,
ca tenant compte des arréts normaux, du
roulement prévu des equipes, des ¢léments
indécomposables des principales machines
A combiner. ete.:
Indiquer les goulots d'étranglement pos-
sibles ¢t les possibilites d'extension,
Production maximale proevie
Indiquer, ¢n pourcentage de ln capacite
maximale possible, la production maximale
prévue compte tenu des débonchés escomptes,
de Pefficacité de la main-d eeuvre, des irréguli-
rités de Ta demande, de Ta quanuté de rejets,
des vanations smisonnieres des approvisionne-
ments ¢n Matieres premicres, cle.

INVESTISSEMENTS
Terrain ot amenagement dn rerrain
Indiquer entre parentheses L superficie du
terrain.
BRitinienty
Indiquer entre parentheses fa superficie de
chacun des bitiments.
Installotions anxiliarres
Si possible. indiquer separément le cot

tD
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servoirs, systemes d'évacuation des di-
chets, logements des employes, ete.

Muachines et natériel
Domner e codt total, v compris celui de
installation.
(Le cas ¢chéant, donner en note icr ou
dans la section X1 (« Renseignements com-
plementaires») a raison pour laquelle le cout
préva pour tel ou tel article est particulitre-
ment élevé ou particulicrement  fuible, par
exemple: programmes spéciaux de construe-
tion de routes et de logements, fourniture
d'énergie. location de matériel, caractéris-
tiques spéetales des facteurs de production
et des produits, mise enceuvre graduclle d'un
projet intégré plus vaste, ete.)

Capital cieenlant

Evaluer les besoins en capital circukint en

s¢ busant sur le niveau normal de prodie-

tion prévu apres Fachevement de Pusine et
son démarrage.

Stocks

Indiquer entre parenthéses i1 combien de

mois de production correspondent les stocks.

Sommes a percevoir

Indiquer entre parentheses les dékais moyens

consentis aux clients pour les paiements,

Autres tnvestissements

Evaluer  les  depenses imputables sur e

compte capital a prévoir avant le démarrage

de la production,

Liste des principales machines et des principanx

marericls
Dresser la histe o) des machines ¢t ma-
tericls de production ¢t b} des ¢quipe-
ments auxiliaires (transports, kiberatoire,
entretien, production d'¢nergie, matériel
de bureau, cte),;

— Plutot que dénumerer les machines de
production une par unce, 1l serait preé-
férable de les grouper par département
ou par atehier en suivant e méme plan
gque celui adopté pour la ventilation du
personnel dans i section VI (« Tableau
des effectifs»).

-— Sl y a suffisamment de place, indiguer
la capacité installée des machines et
matéricels, par atelier ou bien individuclle-
ment  pour les machines  particulicre-
ment importantes. Utiliser si besoin est
fa section X1 («Renscignements com-
plémentaires »),

des diffiérentes installations: alimentation VI. TABLIIAU DES EFFECTH-S
cn cau. alimentation en ¢électricité, r¢é- — Les atcliers énumeérés devraient si possible

XXy
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Les

correspondre aux  principales ¢tapes de la
fubrication. A Tappui de la répartition des
ateliers un graphique d’acheminement pourra
¢tre donné dans la section XH (« Renseigne-
ments complémentiires»):

Lorsquiil sagit de travailleurs saisonniers, il
faut le spécitier.

PRODUCTION ANNULLLL:

Total de la production maximale prévue por an
Ventiler le total par produit et par destination.
«Le prix unitaire dépurt usine» doit inclure,
le cas échéant, les taxes d la production et ou
A la vente. STl existe des subventions & F'ex-
portation, il faut le mentionner.
Fentes et stocks prévus
Donner des  précisions sur Faugmentation
prévue du chiffre daffaires et du volume de la
production au cours des premieres années
d'exploitation, comme indiqué dans la section
X1 («Cash flow»).
Politique de détermination des prix
Comparer les prix de vente déterminés cn
fonction des prix de revient aux prix
courants des produits importés. Ces der-
nicrs doivent étre calculés en tenant compte
du prix c.af. des droits dimportation,
des taxes a la vente, des frais de transport
ct des marges commerciales;
Donner, e cas échéant, des précisions
concernant les prix prévus a I'exportation:
Indiquer. le cas ¢ehéant, les résultats des
analyses de sensibilité concernant le niveau
de rentabilite souhaité et les détermina-
tions des prix des produits:
Indiquer, le cas échéant, les mesures de
protection que devrait prendre le gouverne-
ment (la justification de ces mesures doit
étre donnée dans la section X1 {(« Données
pour I'évaluation»).
Organisation des ventes
Déerire le réscau de distribution de I'entre-
prise, par l'intermédiaire de représentants et
de magasins de détail lui appartenant en
propre. ou bien de  concessionnaires, de
grossistes ¢t dautres organisations commer-
ciales; indiquer aussi s'il importe, pour le
marketing, que I'entreprise posséde ses propres
moyens de transport,

. FRAIS D'EXPLOITATION T BENE-
FICES ANNUELS

donndes ici fournies doivent correspondre

la «production annuelle maxinmale prévue» in-
digquée dans la section VII.

R R el S
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Chiffrer séparément les différents couts: o) ma-
ticres premieres ot semi-produits. h) matériaux
d’emballage. ¢) fournitures pour les réparations
ct I'entretien. d) énergie. ¢) cau et autres maticres
nécessaires a la production.

Note:

6.
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Les fournitures de burcau, la publicitd, les
primes dlassurance, les communications,
les voyages du persoanel et autres frais
admunistratifs doivent étre inclus dans la
rubrique 7 («Dépenses administratives ct
cout des ventes»), mais non les traite-
ments et salaires des employds de entre-
prise.

Intéréts

Indiquer le montant annucl des intéréts i
payer pour les emprunts de capital prévus,
L.cs intéréts des emprunts de capitaux étrangers
ne doivent pas figurer ici.

Impéots indirects

Faire figurer ici la taxe d la valeur ajoutée, la
taxe a la production, I'impdt sur le chiffre
d’afTaires, la taxe sur I'emploi. I'impot sur les
sociétés, etc. L'impot sur les bénéfices doit
figurer 4 la rubrique 9.

Amortissenient

Indiquer le taux ¢t la méthode d'amortisse-
ment. Si la place disponible est insuffisante,
utiliser la section Xt (« Renseignements com-
plémentaires»).

Dépenses administratives

Voir note ci-dessus.

Autres conts

Le cas échéant, faire figurer ici les travaux
donnés en sous-traitance; les provisions pour
imprévus doivent normalement figurer dans
cette rubr 't ue.

PLAN DE FINANCEMENT

Emprunts a long terme

Enumérer séparément les diffiérents emprums
en indiquant leurs conditions.

Autres emprunts

Enumérer séparément les emprunts & court
terme et & moyen terme, en indiquant pour
chacun d'eux le taux d'intérét et les conditions
de remboursement.

Crédits-fournisseurs

Indiquer les conditions générales de  rem-
boursement.

Remarques sur la politique de financement
Indiquer si le plan de financement représente
sculement une hypothése quelque peu arbi-
trairc ou sil s’agit d'unc proposition de
financement émanant dune institution d'in-
vestissement.  Indiquer  aussi sl agit de
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capitaux nationaux ou étrangers. Décrire
brievement, le cas échéant, les particularités
du plan de tinancement.

X. MISE EN (EUVRE DU PROJET

Service de collaboration technique
Faire figurer ici les prévisions ou recommanda-
tions concernant les mesures 4 prendre si le
projet sur lequel porte Iétude de faisabilité
est jugé acceptable: nouvelles études, prépara-
tion du plan d’exécution, préparation des
contrats, ctc.

2. Gestion du projet
Indiquer, par exemple, si l'usine doit étre
fournie clefs en main par le contractant ct si
des dispositions spéciales sont prévues pour
la gestion du projet pendant la construction
et pendant la période initiale de fonctionne-
ment,

3. Recrutement ¢t formation du personnel
Préciser si I'on prévoit des programmes de
formation d I'étranger ou sur place. Donner
également le calendrier prévu pour le recrute-
ment des techniciens, des ouvriers qualifiés,
etc. '

4.  Autres questions
Décrire, le cas échéant, ies problemes d'or-
ganisation, les besoin: d'infrastructure, les
mesures législatives nécessaires pour que in-
dustrie prévue soit viable, etc.

5. Calendricr
Calendpricr prévu pour la réalisation du projet:
passation du contrat et autres activités précé-
dant la construction, construction, démarrage
et phase dextension. Ce¢ calendrier doit
correspondre aux estimations figurant dans la
section Xl («Cash flow»).

X1. DONNEES POUR L'EVALUATION

Vérifier I'analyse faite dans I’étude de faisabilité
et résumer les principales conclusions. Si certaines
fagons de procéder sont erronées ou insuffisantes.
le rédacteur de I'extrait peut le signaler et pre-
senter une nouvelle analyse. L'étude de faisabilité
utilisée pour la rédaction de l'extrait peut étre

XX¥%1

complete ou incompléte du point de wvue de
évaluation du projt. Les recommandations
peuvent étre raisonnables ou non. Une place
pourrait étre faite dans cette section a I'évaluation
d’un expert signalant éventuellement les principaux
points faibles de I'étude de fuisabilité.

XIl. RENSEIGNTMENTS “OMPLEMEN-
TAIRES

Donner dans cette section les renseignements
complémentaires relatifs & 'une quelconque des
autres sections de 'extrait. Toutes les précisions
et toutes les remarques pour lesquelles il n'y
avait pas assez de place dans les autres sections
ou qui cxigent une présentation spéciale seront
consignées ici ; la section ou la rubrique auxquelles
ces détails ou ces remarques se rapportent devront
&tre indiquées dans chaque cas.

Xlll. CASH FLOW

Employer ce tableau type du cash flow pour
pouvoir faire la comparaison entre différents cas.
Un seul tableau du cash flow doit figurer dans
cette section; les tableaux supplémentaires. s'il
en existe, seront insérés dans la section XlII
(«Renseignements complémentaires»), de méme
que les tableaux établis sous une forme spéciale
ct qui ne pourraient étre remaniés de fagon i
correspondre a ce tableau type. 1l convient de
noter que, dans ce tableau, les dépenses de pro-
duction (rubrique B.4) ne comprennent pas les
intéréts des emprunts et 'amortissement (qui dans
la section VIl sont inclus respectivement dans
les rubriques 3 ct 6), et que les intéréts figurent
dans la rubrique B.5.1 («Intéréts des emprunts »).
Dans la rubrique 8.1.3 («Machines et équipement
(remplacecment)»), on fera figurer, non les pro-
visions pour amortissement, mais les dépenses
prévues pour les remplacements. L'agencement
de ce tableau fait que les bénéfices accumulés par
I'entreprise et les provisions pour amortissement
ne sont pas présentés séparément mais inclus
dans la sous-section C («Excédent/déficit»), aprés
imputation sur le compte capital des dépenses
annuclles (remplacements de machines et rem-
boursement des emprunts et crédits).

PO -7 A T'



TEXHHYECKHE 3AMEYAHHSA

HeROSILIYCMAN B HACTORHICM TOME CTAHNAPTHAS HOPAl
COCTONT W TPHHAMEITH PAUIIOY, HT KOTOPLIX onmn (X1T)

O1BENHCH
KOTOPIA

JHO00R  nonosmuI cishodl
COOLBCICIBYCH

IR
i

HitpopMiTHng,
HATHAMCHIIIO  OC HEIBHBIN

0B N 0H Gopmia. OCIORHEC HYHK 1 b, NPUHTIMACMbie
BO BHIIMHIMC UPH RUKVINCHIN 100 GOPNIBLL, YK TaHb
HOCICAOBATCILHO O PALACIEIM H UYHKTUM.

12

Il
. Mpodyayus

[

INPONUCXOXAEHULE HACTOAUEFT O
NHCCAEQROBAHUA

')I'l() m'('.u'()nmmm' HU().'()IN{M.M'HU

VKKHIC FOALKE BIIBE YHPOKIACH I, NCPBOIIYAALHO
HOIH OTOIIBHIHX NPCANPOCKTHOC  HCCACOBRIIC, ni
KO1OPOL O BIATHL BLUICPKKI, K KOTOPBLIM  MOXHO
OTHCCTH  HUTABUCHMBIX  KOHCYALTANTOB,  YiCTHbIC
KONUCY ILTUPYIOUIHE GUPMuL, HOCTABLINKOB OB0py10-
BUIMIA, COTPYAIUKOBR LOCYAAPCIBEHNOIO YUPLKICIHS
HO  BONPOCAM  PAIBITHA  WIH  MCHCLY HAPOIINBIC
ArcHICTBA HO OKIKHINIO TCXHHYCCKOH HHOMOIN,
Mo e cedosanie N0 OMosACHO 0.9

YKIKHTC 10:1KO BHIL YUPOKACHES, 3ANPOCHBIICT O
HEPBOHAHRINLIOL HCCHCAOBANKE, TAKOI O, KAK OF1Ch-
HBIA YUCTHBIR HUBCCTHTOP, MUHHCICPC 1 BO NPOMBILLI-
ACHHOCTH HAN HHBCCTHHHOHRLIR Gank.

Hecacdosauue npeduanaveno 0.1

YKaXH1€e OCHOBHBIC BOIMOKIOCTH HIBECTHPOBANNIA,
¢NOCOGC 1 BORIBINKHE  NPOBCACHNIO  HPEATIPOEK THOFO
HCCACAOBARNA . AN OMCPCAHOC TH HHBECTUPOBARNA,
HPCABAPHI'C/ILHbIC HCCICAOBIHUS 11O CEKTOPAM U T. L.
MOXHO  yHOMSANYTE BOKubie Pakiopbl, Jicaauine
B OCHOBC ITHX BOIMOXUOCTCH,

. Pazsepor pacesampasac vioco npeonpusmns

Apyeas ungopraiayns

MMepewnennTe HIABILIC COLRMILILIC O TPUCAYU npo-
MBULJICHHOCTH H YKIDKHIC OTICJIBIIBIC PCCYPCH,
KOTOPbIMH OHH PUACHOAAIZIOT B 3IHAMHTCABRON
creneuil. Moxio ykaineath Wil He YKiIbiBdIib
TCOrpaHUCCKI Pitiioi, B KOTOPOM PACNOAOKCIO
npeaupusine. Ecm B 2o npeanpusirue sosne-
Hel He oamx crpana, nor ¢GuUkt  cacayer
YNOMAIY 1.

OBILEE OINMUCAHUE

Kpaiko onnumre rexumyeckyo cicnngmxantio npo-
DYKUMH ARHIPUMCP, MICTOTH XUMRUYCCKOT'O COC LB,
MCXAHHYCCKHE CROMICTBA, YPOBCHL KIMCC TR, CTPYK-
Typa. Kosmuecrso n noMenkngiypa  pasHopouioi
NPOJLYKUH I JIOTKIUBL YK IBIBITLCA BAPY 1T HX DAICAAN,

. Ocuosusie  samepud.in, uchoabiveusie .18 upou -

8odcmaa

Jhiltre  KaMeCIRCHNYIO  CHCIPRKARUIO  OCHOBIHN
CHIPLCBLIN  MATCPHAIOR MCCTHOLO  ITPOHCXORICHIN
U NObIC BAKHLIC OCOBCHNOCTH U 3ANACOB, o

XXV
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YKAXHIC BUAXHBIC HPONIBOJICIBCHIIBIC ML CPILUAL,
CCML TAKOUBLIC HMCHOICH, KOTOPLIC HEOONO ML J1HS
HPOWIBOIICTBU, HO KOLOPLIX 11 UMCEICA Hit MCCIC.

II.H(’IUNIH"I('Y'I A thepraniienaa NI no 1001 npoyec-

COB 1 MCXHO 10098 NPOYCCCos, npi R .1y ()("l'lu-'()

e wedosannd
VKOKUIC 1R HpOICCCH, 1aKoil, Kak HPOHECC AN
HPOINIBCACTBA OUHOTO BHAX IPOJLYKLNE, NPOUCCC
AR (PONIBROICTIBA MUHOIL X BIIOB HPOAYKUNHHK,
CCPHHNOLO  UPOHIBOACIBA  OANOIO RHAA HAN
MHOLI 1IN BHAOB HPOAY KUHKH,
OnNUUIKTE KPATKO TCXHONOLIIO POICCCH, YKiH:IB
Mo6o2 CNELIOC HATBANUC, KOTOPLIM Rpen-
HOYHIAKT  NONLIOBATLCA  IKCOEPTHL B ITOH
obnactu. Yeaxure noapobroctu B paraene X1
(..[lononucuue™) 8 Mepy napobuoctu;
Yrxaxure CTeNeHb MCXAHWMILUKK U ABTOMUTH-
Jaunn. ChnetmaibHbIe NEPEAOBLIC XAPAKTEPHC THKH
MOUYT ObiTh oTpaxenst B paipeie X1 (,,Jdonon-
HEHHUC™).

dan MOPBE MCCNOPACHO IO ECRUR

Ocobo guxcnsie (hakmop

- YKQXHTE KII0YCBLIC 1APAMETPbI TPAHCNOPTIbIX
NnoTpebuocreil: KONHYECTBO OCHOBHBIX MadTepua-
N10B, HCNONBLIYCMbIX B NPOWIBOACTBE, K BLIXOAR
NPOAYKIIMKH B BHAC Beca GpyTTo M/unn obvema;
YkaxuTte CpeCTBA TPAHCNIOPTE W NPUMCHACMblE
TPAUCIIOPTHLIC TapHdbI;
VKAXKUTC WCTIEMYIO CTENcHb GIN3OCTH UCTOu-
HHKOB INCKTPOIHEPTHH, BOALI H OCHOBILOR HHDQ-
CTPYKTYPbl, B TOM 4HCJIE PACTIONOKCHHR APYTHX
NPCANPHATHI, C KOTOPLIMI NPOEKT JloMmKen OuiTh
TECHO CBAIH;
VKaXHUTE Peliaioniue MEPONpPUATHR PErHONATh-
HOH NOJANTHKH, TOBOPRWME B NOML3Y UENCCo06-
PA3INOCTH NPOCKTA, €CIM TAKOBLIC HMEIOTCA.

PaKmuccRu HusCHdeI0e MeCMOpAco. 10 xenue npo-

exma

OnnIKTE NPOCTO HAMCYAEMOE MECTOPICHOIONCHHC

poeKTa B waane  ANGepeHUHanbHOIO nopaaka

OHCPEHOCTH, YKUNIUHOTO JUIR Baxibix dakropos.

PbIHOK CBbITA

. Cocma.enne mad.uy  npedno.cacuoco cupoca na

BRIINPpCHNC AT 1 BHCIANC M PBINKAX cObma

CocraseTe oTacAbHO TabinubL N0 BHY TPCHICMY
11 COOTBETCTBYIOUICMY RUCLUNCMY PhIHKAM ¢ObiTa ;
Yxkaxure mobuic ocobuie Xapakiepncinkm, npe-
AC/IBL BOTMOXHBLIX OWNHGOK (MOXIY On rmMacTH-
YCCKUMIE 1 NICCCRMHC THYCCKUMN) 1 1, A,

Janeyanus RO Memode.100 1
Ykaxure nanboiice  Bakiibie OUPEAC BIIOIHC
IICPCMCHIBIC  BCANYINBL,  JHACTHYHOCTL  Cnpoca
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K APYIHC KHOMCBBLIC HAPAMCTPBI U8 11POTHOHI-
POBAHHA B 9I0KIC CTPYKTYPbI HOTP2OJIcHMS

Y KOKHIC, HACKOJIBKO O0HUIME HIIH HCTOMIBIMH
ABIAOTCA OHCHOMIBIC [LIHHBIC

Haitte onnicanne ato6bix cneniaiabibix 0b30pos
PhiHKR COBITR, OCYIICCTBICHIBIN B MO oOsactn.

BmoOop noMeus diiypsl pa iopoonoit apodyKiyu
OupeacanTe 1eecoodpaniocts BLIOPAIHIOH HOMCH-
KJIATYPbl PASHOPOIHOR NPOAYKHII ¢ YY4CIOM KUK
pbiHKd ¢ObITA, TAK M TEXHOJOTHN NPOK3IBOICTRA
VKaXKIi¢ NOTCHIHAIBIYIO JIOHOIHHTCABHYIO 11PO-
AYKUKIO, KOTOPAR A0JDKIA ObIT6 Y4TCHA NP1 Oy1yiesM
PACHIKNPCIHHK NPOCK T,

MOWHOCTb NPEMIATAEMOLIO
TPEANPHUATHUA

Hosuna isiio Makcusma ibidd Molgocns 8 coomaed-

CMBUIL ¢ & IAGIBIAL POHECCOM HPOUEOACRI
BoibMuTe BpEeMA  3d OCHOBY U1 Pacd210B
(paGouce BpeMA) B YKOKHTE KONKPSTHBIC 1 Py iHiib]
MALUItH # OBOPY OBAIIA, KOTOPBIC OTIPCAC/ANAIO]
HOMMHAABHO MAKCHMAILHYKO MOULIHOCt DL 1.14B-
HOT O IPOIECCA KN NPOLCCCOB NPOHIBOIICE BA |
YKawuTe, HPEICTABIIACT JIK NPCITOKCHHAA MOIIL-
HOCTb TCXHOOTHYECKH NPHCMIICMbII MITTTHMAT b-
HHH MaciuTab npeanpHaTH.

upeo-

ife. u‘cuuépa Mas MOMHOCb

Makcuma s

npusmug
Paccuntasre ue1eCoobpa3Hy0 MONHOCTL HPCA-
MPHATHA, YUHTHIBAA 0ObIMIbIC JAACPKKN, HKCHdC-
MYIO CTPYKTYPY pabodnx cMcH, COBMCCTHMOCTD
OCHOBHbIX MawKH, pabotalownx BMecTe, M T.1. .
VKaXiTC HAMHYHE TOTCHUMAILHO YIKHX MCC1
WJIH BLIOOPOHBIE BOIMORHOCTH PACUIHPCHHUA.

MURCHUMAIBHAY  Hpon 18001INE 1bUHOC

Oxwcudae saa
npeonpuamus
YKaxiuTe OXKHIACMYIO MAKCHMA/blylO TPOIFIBOAH-
TeNbHOCTb, COOTBETCTRYIOLIY O OXHAAEMbIM PbIHKAM
c6biTa, B NPOLEHTAX OT MAKCHMaJIbHO UesIccooOpa -
HON MOumHOCTH. HeoOX0aMMO yueCTb NPONYKTHB-
HOCTL TPYIad. HEPETYJIAPHOCTL CNPOCA, 40N OTKa-

30B, CCIOHHbIC K01cOaHKWA NOCTABOK CHIPbLA W T. 1.

HUHBECTUPOBAHUE

3e.M.09, NOOCOMOBKA YYaAcMKd

VKanuTe paimMep yvacrka B ckoOkax.

3oanua

YkaxuTe U10oMaab NOMCIUCHH 118 Kaxaoro no.-

nyHkTa B ckoOkax.

—~ Adpyeue sonpochi
OnuwKHTe NO BOIMOXKHOCTH OTIEIbHO CHCTEMY
BoaocHaOxeuus, iekTpocHabkenus,  pelep-
Byapbl. CHCTEMbl YIANCHHA OTXOI0B., XKH:lble
MOMeLLICHHA 118 CAYXAWHX b T.1.

Texuura u obopyoosanue

Ykamute oOLIYIO CYMMY BMCLTE € YCTAHOBKOI.

(Ykaxute B cHOcke 3i1cck han B padaene Xl

{..(puioxenne] 100ble 4peIBbIYAAHO BLICOKH2 H.IH

HHIKHE CMCThl MO KOHKPETHbIM CTaTbAM, KOTOpbIE

MOryT ObIThL CBSI3AHBI CO CIIEUHAILHBIMK TIAHAMH

XXViil
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AOPOXKIOI O 1 KKAHLIHOIO CTPOHTCILCTBA, IMEPI O-
CHubxenneM,  apeninoil  obopyiosanns, ocobuiMn
XUPUKTCPHCTHKUMHK 3ATPAT 1 BbINyCKd, PatOHBKOIi
HO BPEMCHHDBLIM CTd/IdAM HOTCHUMILLEO Bonbinct o
HHTCI PHPOBAHHOIO HPOEKTA W T, /1)

. Oboponiuetit Kamuna.t

IAHHPOBUHH S
IKCIVIYRtaUuMu Y,
CIPOHTCIbLC TB

VKOKHTC HPCABIPHICIILHLIC CPOKN
C YY4ETOM HOPMAJILHOIO YPOBIS
OXKMAAEMOLO  1I0CJIC  JaBepLIEHIs
NpeANpIsiTIA 1 C1O TYCKa.
Toaapunie 1tacnt

VEKOKHIC B CKOOKAX IKBUBAICHTHOC YHCIIO MICRIIEB.

. Alpuest cuemos & onaame

B ckoOkax ykakure cpinMil nepno
Il!iilTC)Kei'I. 1IPCROCTABJIACMBLIX KJTHCUTAM,

orcpouek

. Apyeue unsecmugun

Moacunraiiic pacxoibl, NP IUCCTBYIONIME HaAYaNy
NPOHIBOACT B, KOTOPBLIE HONAHBI OblT L TPCBPAHICHbI
B Kanutan.

Ocuosuasg tmexuika u odopydosante (mad.iaya)

Mep24uciinTe @) NPONIBOACTBIINIYIO TCXINKY W
obopynosanue u h) ykaxnie oriciibHo BCIOMO-
ratenbioc obopynosamue (rpaucnopt, nabopa-
topua, oOcnyxkuBanune, BblpaboTka MCKTPO-
IHEpPrumn, o0OPYA0BANKHE [UIA YHPOKICHM.I H T.1.);
MpeanoYTHTCLHEE YKdTdTh 1IDOHIBOACTBCILHYHO
TEXHHKY 1TO OTEJIAM HIIK LIEXi 4, 2 11¢ 10 NYNKTaMm
¢ K1accH PHKALKEH, COOTBETC IBYIOLICH NPOKH1IBO -
CTBEHHO-LCXOBbIM JIMIHAM, Kak B paiacie VI
(., Tabnuua nuunoro cocrasd™);
Ecan 1oIBOJMISET MECTO, YKIKHTE MOULHOCTH,
KACAKOIIYHOCH TCXHUKH # 000OPYA0BAHA 110 HEXAM
MM 1i0 CaMbIM BaXHbIM nyHKTam, [pu neobxo -
MOCTH BOCIOAbIYiTech pazaciom XII (,,Jonoa-
HEHHC™).

TABIULA JTUYHOTO COCTABA

HEXOB JIO/NKEH NPEANOYTHTENBHO
yKaiblBidTL HAQ  OCHOBHbIC TPOHIBOICTBCHHbIE
tanbl, CXeMa TCXHO/IOTHYECKOTO  mpouecca,
ONpPaBAbIBAKOUIAA [HHYIO NPOHIBO.ICTBEHHO-
HEXOBYHO OplaHKHIaLKio, MOXeT ObiTh NpuBEAcHaA
B paiaene XII (,,[Tpunoxennc™);

Heolx0anMO ykalarth CceIOHHLIX paboUmX.

Mepeyenn

roAOBOE MPO'{3BOACTBO

Pacnosnioxute B e TabNKIbI NPOAYKUXIO 1O BUAAM
u uazHaseuuio. , Lena winenus ¢panxo 3asoxz™
J0J1KIa BKAHOYATh fIPOU3IBOICTBO H/H/IH 11AJIOTH TIPH
npoaaxe, eciu Takosble Hmetotcd, Heobxoanmo
yKa3aTb 0COObIe CYOCHAHPOBAHNLIC 11CHBI HA JKCTIOPT,

. Oocudaestas npodaxca WpoOYRYuN 1 Y4uMbslede slbte

uaxon.enud npooyKyul

Jaiire 00i11y r0 HHQOPMALIHIO NV OKHAACMOMY POCTY
oBopoTa 11 HCNOJIb3YEMOHl MOUIHOCTH B TEUCHHC
NEPBLIX HECKOJILKMX JICT MPOH3IBOACTBA, KAaK ITO
ykatano B Tabaumue B payaene XIH (,,Tabnuua
NOTOKA HAJIMYHBIX CPEACTR").

i . . w T e A
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VIIL.

Ho.aunuika yemanos.teuusn yeit

CpaBHuTE LCHBbI, YCTAHOBACHHbIE HA OCHOB2
KaJ1bKYJIAUNKY U3IEPKEK MPOU3IBOICIBA, C TCKY-
wiIMu HeHaMu 1a uMnoprt. TTocnznnne nonxubt
OOBACHATLCA B KATCTOPHAX LICH, BKJHOYAIOLIUN
CTOWMOCTb, CTpaxoBaltne u Gpaxt, Gacuowaun-
HbIH BBO3 B HMHOPTHbII MOPT 1 OBbIYHBIC TapudhI
JIOTTONTHUTEIILHBIX PACXON08, BKTKOYASA [TOILIIUHB,
Hatory ¢ o6opora, PaIHOCTL  TOProBoiX It
TPAUCNOPTHLIX WIACPHKIK

Ykaxute Jobbic 0coDeHHOCTH,
NPESANOKCHHBIX IKCIOPTHBIX 1I2H |
Y Ka)XHUTC Pa3yisTaTbl HOObIX OLLyTHMBIX npo-
BEPOK B OTHOWCHWHM J21a€MOr0 YPOBHA pell-
Ta6GeIbHOCTH U YCTAHOBNZHUA LICH HA NPOAYKUHIO ;
Ykaxure nobbic 3aIUMTIBIC MIPbl, KOTOpPbIC
HEeOBX0aMMO NP2anpHHATbL NPABHUTCALCTBY (11e.1C-
COOOPA3HOCTL TAKHX MEP A01KHA ObITh yka3aHa
B pasacne Xl [,,Aannbie ans ouznku'}).

Kacatoimecs

TLianupyesias opeanzayus upodaxcu

OnUILMTC C2Tb CBOMX MPIACTABUTEAZH NO pacipe-
AeJICHUIO NMPOAABAEMON MPOAYKLUWH W CBOHX Mara3i-
HOB MJIH 4rcHTOB 110 CObITY NPOAYKLHH (10 POIHHY-
HbIM LICHaM, OMTOBHKOB 4 TPYTHX TOProBbIX OPraHu-
3aUMI ; a TAKXKC 3HAYCHHE HAJIUMUA CBOHX TPAHCNOPT-
HbIX CPE/CTB ANA TOProB/IH.

ro10BbIE DKCIMIIYATAUUOHHbIE
PACXO/lbl U IMTPUBLLJIU

JdanHbie B 3TOM paiaene A0JKHbI COOTB2TCTBOBATHL
,»OXKuaaeMoMy roJoBOMY MAKCHMAaALHOMY Bbl-
nycky*‘, Kak nokasaHo s pasazne VII.

Ykaxute OTAeNILHO ¥ NOAPOOHO Creaylouec:
a) cbipbe u nonypabpukarnl, H) ynakoBoYHblE
MaTepHansl, ¢) NOCTABKM MATEPHAIIOB [UIA peMOHTa
u oBcnyxuauus, ) IHEPrus W ¢) BOAA H APYrie
MaTepHasl,

TTputewanve; Kontopckoe oGopynosanus, obbsasne-
HUSI, CTPAXOBble B3HOCHI, CBA3L, KOMAH-
AHPOBKH MNTPCOHANTA W JIPYTHie oniauu-
BACMbIC [ACJIOBLI2 YCHYFll, KOTOpbIC
J0KHbl ObITb BKIKOUCHBLI B HYHKT 7
(. AIMHHUCTPATHRYbIC  pACXOdbl I
TOoprosuie u3aepxku'“). Iyukr 7 ue
JOJIKEH BKJ1IOYATHL 3apabornylo nnaty
pabounM ¥ CIyXKatuM MpanpUsTHA.

Tpoyennisi

YkaxHuTe noianexaule ynjiate roioBbiC NPOUCHTbI
1o B3IATOMY B3aiiMbl KanHTaly, Kak 3TO NjaHHpo-
Ba;1ock. Croaa 1e cneayeT BKAKMATH MPOUEHTHI €
HHOCTPAHHLIX 3aiMOB.

. Koceennwie narocn

FMepeurcante Hanor Ha BHOBL CO3NABAEMYIO CTOM-
MOCTb, MPOM3IBOACTBEHHbIN HANOT, HANIOT ¢ 06opoTa.
nanor, ynnauusaembiii B Qoua CTpaxoBaHus no
6c3paboruue, TOProBo-NPOMBILLICH HbIH HANOT H T.iI.
Hanoru Ha npubelib  10/mkHbl  ObiTh  yKa3abl
B NYHKTE 9.

6. Asopruszayns

YKa)HTe HOPMbI M METOJ YCTAHOBJIEHI'T AMOPTH-

XXiX

IX.
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9

Jaud, [lpu HeoOxoanMocTH wucnosnblyitre Mecry
8 paigene X1 (,,JJonoanennc").

. Adyunuempunisibte pacxoon

Cw. npuMevainie sbile.
Tpoune pacxoow

Bkaouute paboTy, nponcnannyio HHOCTPAHHBIMH
GHpPMaMK HA KOHTPAKTHOW OCHOBY, €CJM TakKas
paboTa BLMONHANACH; B NPOTHBHOM Clyvyae noa
ITOT MNYHKT MOrYT BOWTH ,.cpeficTBA HAa Henpea-
BUICHHBIE PACXO/IbI",

®UHAHCOBOE NMPEAAOXEHUE

Ho.120cpounste 3aiisiv
Mepzuucnute 3aiiMbl pa3aesibHO B 3ABHCMMOCTH OT
Pa3/InyHbIX CPOKOB YNIAThI.

Apyaue 3aiiyst

Mepeurcnute pa3ige/bHO KpPaTKOCPOUHbLIE M cped-
HECPOYHbIE 3afiMbl; YKAXHTE pa3Mep MpOLEHIOn u
YCNOBUA X NOTALIEHUSA AJIA KaXI0ro BMAA 3aima.

. Kpedumbr nocmasujuxos

Ykaxurte obuime yc;ioBHS MOratienus.

Jastevanns no 1no.1umure unancuposanus

Ykaxute, npeactaBaser nm cobo#t duHaHcoBOe
npeUloXcHHe BCEro NHWb nNpHUOAN3IHTENbHOS |
B KaKO#-TO CTEMEHH NMPOU3BO/LHOE NPEANO;I0XKEHIIC
HJIH Ke OHO OTPAXKAET MPCATOKEHHE OT NOTEHLHANb-
HOTO HHBSCTHLHOHHOTO  yuYpexX/aeHHs. VYkaxute
TaKX€ MECTHbIE H MHOCTPAHHblE HCTOYHUKH Kamu-
Tana. Onnwute BKpaTue M106ble Apyrue xapakrep-
HbIZ 4ePThl NPENTOKEHHSA NO GUHAHCHPOBAHHIO.

. OCYIECTBJIIEHHUE

. Cayweba mexnuueckoco compyonecmsa

BknioynTe NpOrHO3bl HIIH PEKOMEHAAUMH OTHOCH-
TeAbHO TpabyeMbix aarnbHeRWHX uccienoBaHuil,
MOIroTOBKY (LIAHOB MPOEKTA, NPOULAYP KOHTPAKTH-
POBAHHUA U APYTHZ OCHOBHbBIE MEPONPUATHA, KOTOPbLIE
cieayeT npanpuHATL B TOM Ciy4ac, €C/AH NPOEKT
OKaX2TCA NPUSMNEMbIM /118 BbINOJIHEHHA TEX 3a1ad,
4715 KOTOPbIX 66110 MOATOTOBICHO NEPBOHAYATLHOC
ApSANPOZKTHOE HCCJIS10BAHKE,

. Pyrosoocmso npoexmo.v

Ykanute, HAPUMEP, NPeayCMaTPUBAETCH JH KOH-
TPAKT HA CTPOMTEIbLCTBO OGLEKTOB mOa KAk H
1106ble KOHKPETHbIE MEPONPUATIIA, NPEANOKEHHbIE
A1 YNPABICHUA NPOSKTOM B TEUEHiie cTPOMTEIbCTBA
1/uiK HAYa bLHON CTAIIMKM IKCNJIyaTalMK 1;NOEKTA.

. Habop n 0dyuenne raopoe

Onuwrre mobble nNporpamMMel IS NOAFOTOBXH
Kaapos 3a rpaHMUER H/MNM HA MECTHOH OCHOBe.
OnuuKTe TaKkxe nNpeasiokeHHbit rpadpux Habopa
HHXEHEPHO-TEXHMYECKOTr 0 NEPCOHana, KBanuuuupo-
BaHHbIX paboYnx U T. 1.

Hpyene uyuxmeot

Jaittconucaniue nto6bIX OpraHu3auMoHHLIX npobnem,
noTpe6HOCTEN B HHPPACTPYKTYpE, KOTOPBIZ LOJKHbI
ObITL Y10BNIETBOPEHBI, OCHOBHBIX 3aKOHOAaTe/IbHBIX
MCpONpUATHI ANs 002CneycHUs XHIHECMOCOBHOCTH
paccMaTpuBacMO# OTPACIH NPOMBILLIIHHOCTH K T. 1.
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I'paghux

MNpencrasbTe NPeioKeHHLIH padHK A8 Nposeac-
HH A OCHOBHbIX BIIOB IEATEIbHOCTH 10 OCYILICCTRIIC-
HUIO NPOCKT, KOTOPbIE OXBATbIBAIOT KOHTPAKTUPO-
BAHHE W JPYIHE NPEALLCCTBY KOLLHC CTPOHTCALCTBY
BHABI JIEATENLIOCTH, TPAGHKHU HIYANA CTPOUTEb-
CTBA ¥ Mepioa paciupentns acareibhoctn. Tukofi
rpadmx nexan Gt B 0CHOBE PACYCTOB, NPEACTABCH-
Hoix B payaene X (.. TabaMua noTokid HanMYHBIX
CcpelcTs™).

AAHHbLIE LJIA OLEHKH

MposepuTe BUA dANAJIH3A, BK/IKOMEHHOIO B MCPBO-
HAYUILHOE NPCANPOCKTHOE HCCIEA0BAHHE K Pelto-
MHUpYiiTe OCHOBHbIE BbIBOABLI. JIt060€ HenpuaBRribHOE
HJIH HECOOTBCTCTBYIOLIEE TPAKTOBAHHE, CBAIAHHOC
C MNEpBOHAYILHBIM 06CNICI0BAHMEM, ClienyeT noa-
HEPKHYThb, OCYLIECTBHB NPH ITOM ANbTEPHATHBHbII
aHamnmn3, kotopbiil 10/KeH ObITh BLINOJIHEN W npea-
CTABJCH TEMH JIMUAMH, KOTOPbIE HOATOTOBHIIH
HacTosuwmil mMatepuan. TlepBonakansHoe npeanpo-
€KTHOE HCC/IeN0BIHIE, KOTOPOE MCNONLIYETCA ANA
HACTORWETO MATEPHANIA, MOXKET ObiThb NOJHBIM WAl
HENOJHbIM C TOMKK IPEHHA OUCHKH lipoekTa. Pexo-
MEHMIALUMHI, NPEICTABACHUBIE B NEPBOHAYAILHOM
NOKyMeHTe, MOTYT ObiTb OBGOCHOBAHHBIMH H/IH He
Guits obGocHoBaHMbiMM. B Hacrtosuiem palicne
ClleayeT OCTABHTb MECTO 11 OLEHKH IKCNepra
€ yxalaHHeM Ha Jo0Oble 3acnyxusaioiine ObiTh
OTMEMEHHBIMK Cnabble CTOPOHBI NEPBOHAYANIBHOTO
HCCIICAOBAHHA TIPOEKTA.

HAOTNOJHEHUE
Hcnonbyitre aty sacTb A8 Toro, 4robsl npeaocta-

B L

XIIlL.

BHUTb AONOJIHHTCNBHYIO HHPOPMALHIO B OTHOLICHHH
noboro W3 palncaoB  HaCTOSAILErO AOKYMCHTA.
JhobGble panbHCHUIMC [OCTANM WM KOMMEHTapHH,
ANA KOTOPbIX HCOBGXOAUMO AONONHHTE/IILHOE MECTO
HAK HedopMaibHOE NPEACTABIICHHE, N0KHbI ObITh
DAaHbl 31eChb, B KaX/10M Cly4iC cleayer ylloMatiyThb
COOTBCTCTBYIOUIKH Pil3len H €ro HOANYIIKT.

TABJIMUA NMOTOKA HAJIMYHBIX CPEACTB

Wenonwiyite nactosaulyio crammipruyo tabnuuy
1I0TOK:t HANIMYHLIX €PEACTB AN OBLCNCUCIIUA COOT-
BEICTBHA MEXAY DPAVIMYHLIMKH Cay4yasmu. B tom
cnyvae, KOrda UMECTCA B Hslhuuk Gonee yem oaMa
Tab/Mua NOTOKA HANMYHLIX CPEACTB M/WIM NaHHAA
Tabnuua uMeeT cneukanbHylo GopMmy, KoTopaa He
MoxcT ObITb nepenenaHi nNo CraHaapTHOH ¢opme,
ee cncayet nomectuth B payien X1l (,,Jdonon-
HeHHe' ). 3aMcTbTe, YTO NPH TAKOM COCTaBJIEeHHH
Tabnuu Ne 4 (,.[TponiBoacrsennbic 3aTpatsl'') He
BKAIOUACT B ccOA NpoueHTH NO JaliMaM W AMOpTH-
jauMio (KkOoTOpbie BKioYeHul B painen Vill, noa-
paszaensl 3 W 6 coorBercTBeHno). [MpoueHtb BKIO-
YeHbt B noapaiaen B. 5.1 (,,[MMpouentni no 3afimam*),
BMecTO cpeicTB Ha AMOPTHIALHIO, NPeANOaaraemMbie
JaTpaThl Ha 7JaMeHy JOMKHbl ObiTb MOMeELIEHb!
B noapa3aen B. 1.3 (,Mawuner u oGopynosanue
{3amenal™). Dra rabnuua nocrpoeHa Tak, 4TO6LI
npubbiiu  BHYTPEUMErO HAKOM/IEHMA M  aMOPTH-
JaudOHHbie GOHIbl HE PAIICAANHCH, & OO BEAHHUIHCY
B noapa3saen C (,,M16biTkn/dednunt'), nocne roro
Kax B HUX BHECYT YTOYHEHHA IR FOI0BLIX PACXO/A0B
no KanHTaabHOMYy cuYeTy (3aTparbl Ha JaMeuy H
noraileHue 3aiMOB H KpSOHTOB).
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El formulario o modelo uniforme empleado en
este volumen consta de 13 secciones, una de las
cuales (la XII) estd reservada para cualquier in-
formacion complementaria que no encaje bien en
el resto del formulario. A continuacion se resefian
detalladamente por secciones y por epigrafes, los
puntos principales que se han de considerar al
llenar el formulario.

I. ORIGEN DEL ESTUDIO

Este estudio fue preparado por

Indiquese unicamente el tipo de institucion
que preparo6 el estudio de viabilidad original
del que se deriva el extracto, como, por
ejemplo, un consultor independiente, una
firma consultora privada, un proveedor de
maquinaria, el personal de una institucion
oficial de desarrollo o de un organismo
internacional de asistencia técnica.

Este estudio fue preparado para

Indiquese uUnicamente el tipo de institucidn
que solicitd el estudio original, como, por
ejemplo, un inversionista privado, un mi-
nisterio de industria o un banco de financia-
cion de inversiones.

El estudio tenia por finalidad

Especifiquese la oportunidad o perspectiva
principal de inversion que motivo el estudio
de viabilidad: plan de prioridades de inver-
sién, estudios sectoriales preliminares, etc.
Se pueden mencionar los factores importantes
a que obedece esa oportunidad.

Tamardio del mercado considerado

— Otra informacion
Enumérense las principales industrias esta-
blecidas sciialando los recursos de que
disponen en condiciones favorables. Se
puede indicar la region geografica en que
esta situado ese mercado u omitirla. Si el
mercado abarca més de un pais, es preciso
mencionarlo.

II. DESCRIPCION GENERAL

Productos

Describanse brevemente las especificaciones
técnicas de los productos: por ejemplo, pureza
quimica, propiedades mecanicas, normas de

XXX

NOTAS TECNICAS

calidad, composicion. Las cantidades y la
gama de productos se indicaran en otro lugar.

Principales materiales

Proporcionense las especificaciones cualita-
tivas de las principales materias primas de
origen local y cualquier caracteristica im-
portante de su abastecimiento; e indiquense,
si procede, los materiales de produccion im-
portantes que sean necesarios pero no se
puedan obtener localmente.

Otras tecnologias posibles y tecnologia adoptada

para el estudio

— Indiquese el tipo de proceso, por ejemplo,
fabricacion de un solo producto o de varios
productos, produccion en un solo tren o en
varios trenes;

— Describase brevemente la tecnologia, men-
cionando cualquier nombre especial comun-
mente usado por los expertos del ramo.
Incliyanse los detalles que se considere
conveniente en la seccion XII («Suple-
mento »);

—- Seflalese el grado de mecanizacion y auto-
matizacion. En la seccion XII («Suple-
mento») puede describirse cualquier ca-
racteristica especial de nivel avanzado.

Factores para el emplazamiento
Factores de particular importancia

— Especifiquense los parametros que deter-
minen las necesidades de transporte: can-
tidades correspondientes a los principales
materiales y productos en peso y/o volumen
bruto;

— Indiquense los medios de transporte y las
tarifas aplicables ;

— Senalese el grado descado de proximidad
a las fuentes de abastecimiento de elec-
tricidad y agua y a la infraestructura
basica, inclusive la ubicacion de las otras
industrias con las que el proyecto habra
de estar estrechamente vinculado;

— Indiquense, si las hubiere, las medidas
decisivas de politica regional recomendadas
para que el proyecto sea viable.

Emplazamiento propuesto en la prdctica

Describase simplemente el emplazamiento pro-
puesto en funcion de las prioridades diferen-
ciales asignadas a los factores de importancia.




MERCADO

Tabla de lu demanda estimadae en los mercados

interior v de exportacion

— Tabulense por separado los datos corres-
pondientes al mercado interior y a los
mercados de exportacion pertinentes;

— Indiquense las caracteristicas especiales,
los posibles margenes de error (entre
calculos optimistas y pesimistas). etcétera.

Notas sobre metodologia

— Indiquense las principales variables deter-
minantes, las elasticidades de la demanda
y otros parametros clave para proyecciones,
y las pautas especiales que se observen en
los consumidores;

Indiquese si las estimaciones son rudi-
mentarias o complejas y su grado de re-
finamiento;

Describase cualquier estudio especial de
mercado que haya sido efectuado al res-

pecto.

Seleccion de los productos

Justifiquese la composicion del producto se-
leccionada desde los puntos de vista del
mercado y de la tecnologia de produccion.

Indiquese qué otros productos podran in-

cluirse en una futura ampliacion del proyecto.

CAPACIDAD DE LA PLANTA PRO-
YECTADA

Capacidad nominal mdxima conforme al proceso
principal
— Indiquense los tiempos en que se basan

los calculos (tiempo de funcionamiento)
y los grupos de maquinas y el equipo
concretos que determinan la capacidad
nominal maxima del principal proceso
O procesos;

— Indiquese si la capacidad propuesta re-

presenta la escala minima de la planta que
resulta aceptable desde el punto de vista
tecnologico.

Capacidad mdxima viable de la planta
— Calculese la capacidad viable de la planta,

teniendo en cuenta las interrupciones nor-
males, la estructura deseada de los turnos
de trabajo, las capacidades indivisibles de
las maquinas principales que habran de
combinarse, etcétera;

— Indiquense los posibles embotellamientos

y las posibilidades de amplizacion selectiva.

Estimacion de la produccion mdxima de la
planta

Indiquese la produccion maxima prevista, que
sea compatible con los mercados también

XXXii
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2.2,

previstos, como porcentaje de la capacidad
maxima viable. Deben tenerse en cuenta fac-
tores tales como la eficiencia de la mano de
obra, las irregularidades d: la demanda, la
proporcion de productos rechazados, las
variaciones estacionales del abastecimiento de
materias primas, etcétera.

INVERSION
Terreno, preparacion
Indiquese entre paréntesis el tamano del
solar.
Edificios
Indiquese entre paréntesis el tamaiio de los
locales correspondientes a cada uno de los
elementos.
— QOtros
Describanse, de ser posible, por separado,
las instalaciones hidranlicas, eléctricas,
los depositos, los sistemas de evacuacion
de desechos, las viviendas para emplea-
dos, etcétera.
Magquinaria y equipo
Indiquese el monto total, incluida la ins-
talacion. (En una nota de pie de pagina
o en la seccion XII («Suplemento»), indi-
quese cualquier estimacion especialmente alta
o baja de determinados componentes que
podrian guardar relacion con planes espe-
ciales de viabilidad y vivienda, el suministro
de energia, el arrendamiento de equipc,
ciertas propiedades especiales de los in-
sumos y los productos, el calendario de
ejecucion de un proyecto integrado poten-
cialmente mayor, etcétera.)

Capital de operaciones

Indiquese en términos de planificacion ex
ante, refiriéndose al nivel normal de opera-
ciones previsto una vez terminada la planta
y puesta en marcha.

Existencias
Indiquese entre paréntesis el numero equi-
valente de meses.

Cuentas por cobrar
Indiquese eutre paréntesis el plazo medio de
pago concedido a los clientes.

Otras inversiones

Calculese qué desembolsos efectuados antes

de iniciada la produccion deben considerarse

como gastos de capital.

Magquinaria y equipo principales (cuadro)

— Enumérense por separado: a) la maqui-
naria y el equipo de produccion y b) el
equipo auxiliar (transporte, laboratorio,

W |



mantenimiento, produccion de energia,
equipo de oficina, etcétera);

Es preferiblc enumerar la maquinaria de
produccion por departamentos y talleres
a hacerlo por elcmentos, de manera que
la clasificacion corresponda a la secuencia
de talleres segin la seccion V1 («Plan-
tilla»);

Si el espacio lo permite, la capacidad de
la maquinaria y el equipo se clasificaran
por talleres, o por conceptos de impor-
tancia precominante. Utilicese la seccién
XII («Suplemento»), en caso necesario.

VI. PLANTILLA

— Sera preferible que en la lista de talleres se
indiquen las principales etapas de elaboracion.
En la seccion X1l («Suplemento») se puede
incluir un diagrama de operaciones sucesivas
que justifique la secuencia prevista para los
talleres ;

— Se debe especificar qué trabajadores son con-
tratados por temporadas.

Vil. PRODUCCION ANUAL

. Produccion anual mdxima prevista
Preparese una tatulacion por producto y por
destino. La partida «precio unitario en fa-
brica» incluird los impuestos sobre la pro-
duccidn y/o las ventas, si los hubiere. Se deben
indicar los precios especiales de exportacion
que gozan de subvenciones.

Prevision de ventas y de constitucion de exis-
tencias

Proporciénense datos que justifiquen las pre-
visiones relativas al crecimiento de la cifra
de ventas y de la utilizacién de la capacidad
durante los primeros afios de produccion,
conforme a la tabulacion que figura en Ila
seccion X111 («Cuadro de cash flow»).

Politica de precios

— Comparense los precios que se derivan de
la estimacion directa del costo con los
precios corrientes de importacion. Con
respecto a estos u'timos se aclarara cuales
son los precios c.i.f., libres de derechos de
importacién en el puerto de entrada, y las
tasas normales de recargo incluidos los
derechos, impuestos sobre la venta, mar-
genes comerciales y de transporte ;

— Proporciénense datos concretos corn res-
pecto a los precios de exportacion pro-
puestos;

— Indiquense los resultados de las pruebas
de sensibilidad que se puedan haber -fec-
tuado con respecto al nivel deseado de
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rentabilidad y a la fijacion de precios a los
productos;

Indiquense las medidas de proteccion
gubernamental que puedan resultar nece-
sarias (en la seccion Xl («Datos para la
evaluacion») se hara constar la justifica-
cion de tales medidas).

Organizacion de ventas planeada

Describase la red de distribucién propia de
la empresa mediante representantes vendedores
y agentes o almacenes propios para la venta
al por menor, mayoristas y otra clase de
organizaciones comerciales; indiquese tambiér.
la importancia de los servicios propios de
transporte para la comercializacion.

VIll. COSTOS DE OPERACION Y BENE-
FICICS ANUALES

Los datos que aparezcan en esta seccion deben

corresponder a los de «produccion anual maxima

prevista» segun consten en la seccion VII. Indi-
quese por separado y en detalle: ¢) materias
primas y materiales semielaborados, b) materiales
de envasado, c¢) suministros para reparaciones

y mantenimiento, d) energia y e¢) agua y otros

materiales.

Nota: En el punto 7 («Gastos administrativos
y costos de venta») deben incluirse el
material de oficina, los anuncios publici-
tarios, las primas de seguros, las comuni-
caciones, los viajes del personal y otros
servicios comerciales que hayan de ser
costeados. Este punto no incluira sueldos
y salarios para empleados de la empresa.

3. Intereses
Indiquense las cargas medias anuales por
concepto de interés del capital tomado en
préstamo segun lo planeado. No se incluiran
aqui los intereses correspondientes a préstamos
de capital extranjero.

5. Impuestos indirectos
Enumérense los impuestos sobre el valor
aiadido, la produccion, las ventas, el empleo,
las concesiones, etc. El impuesto sobre los
beneficios figurara en el punto 9.

6. Depreciacion
Indiquense la tasa y el método de deprecia-
cion. Utilicese la seccion XI1I («Suplemento»),
en caso necesario.

1. Gastos administrativos
Véase la nota que figura mas arriba.

8. Otros costos

Incluyase el trabajo efectuado por otras com-
parias a base de coniratos, si lo hubiere; en
caso contrario, la partida para «imprevistos»
encajaria bien aqui.
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FINANCIACION PROPUESTA
Préstamos a largo plazo
Enumérense por separado los préstamos a di-
tferente plazo.
Otros préstanios
Enumérense por separado los préstamos a
plazo corto y medio; indiguense en cada caso
los intereses y las condiciones de reintegro
correspondientes,
Créditos de proveedores
Indiquense las condiciones generales de re-
integro.
Observaciones sobre la politica de financiacion
Indiquese si la financiacion propuesta no c¢s
mis que una hipotesis aproximada y algo
arbitraria o si refleja propuestas formuladas
por una posible fuente de financiacion de
inversioncs. Indiquense también las fuentes
locales y cxtranjeras de capital. Describase
brevemente toda peculiaridad de la financia-
cidn propucsta,

EJECUCION

Servicio de colaboracion técnica

Incluyanse las proyecciones o recomenda-
ciones relativas a estudios ulteriores necesa-
rios, la preparacion de los planes detallados
para el proyecto, los procedimientos de con-
tratacion y las demds medidas de importancia
que han de adoptarse si el proyecto resulta
aceptable para los fines del estudio original
de viabilidad.

Direccion del proyecto

Indiquese, por cjemplo, si s¢ prevé un con-
trato llave cn mano y los planes concretos
propuestos para la dircccion del proyecto
durante el periodo de construecion y/o fun-
cionamiento inicial.

Contratacion v formacion del personal
Describanse los programas de¢ capacitacion
en el extranjero y/o en ¢l propio pais, si los
hubiere. Describase también ¢l calendario
propuecsto para la contratacion de personal
técnico, de obreros especial.zados, etcétera.
Otros asuntos

Describase todo problema de organizacion,
las necesidades de infraestructura por satis-
facerse, las medidas decisivas de caricter
legislativo que se requicran para garantizar
la wviabilidad de la industria considerada,
ctcétera.

Programa de realizacion

Reséiiese ¢l calendario propuesto para las
principales actividades de ejecucion, incluidas
las de contratacion y otras previas a la cons-
truccion, la iniciacion de los programas de

XX Xiv

construccion y la iase de amphiacion. LI pro-
grama constitwird la base de las estimaciones
presentadas en fan seccion XHI («Tabla de
cash flow»),

XL DATOS PARA LA EVALUACION
Compruébese el tipo de andhisis incluido en ¢l
estudio onginal de viabilidad y resimuanse ks
conclusiones  principales. Puede  senalarse cual-
quier incorreccion o deficiencia de enfoque en ¢l
estudio onginal, y los que preparen ¢l presente
extructo pueden  hacer 'y exponer un andlisis
distinto. El estudio de viabilidad original empleado
para ¢l presente extracto puede estar completo
0 no desde el punto de vista de la evaluacion del
preyecto. Las recomendaciones formuladas en ¢l
documento original pueden ser razonables o no.
Por cllo, en esta seccion convendria dejar espacio
para una evaluacion cfectuada por expertos, en
la que se senalen los puntos débiles mas conspicuos
de que pudiera adolecer el estudio original del
proyecto,

X1l. SUPLEMENTO

Empléese este espacio para proporcionar informa-
cion adicional sobre cualquiera de las secciones
del extracto. Aqui se deben incluir detalles u ob-
servaciones adicionales que requicran mas espacio
0 una presentacion que no se cina al formulario,
y. ei cada caso, se hard referencia a la seccion
y el punto per.inentes.

X1, CUADRO DE CASH FLOW

Empléese esta tabla modelo de cash flow a fin de
que se puedan comparar casos diferentes, Si se
cuenta con mis de una tabla de cash flow yjo si
una de cllas reviste una forma especial que no
puede ser reorganizada y volcada en ¢l formato
modclo, se la debe incluir en la seecion XI1I
(«Suplemento »),

Obsérvese que. en la presente  tabulacion, ¢l
punto 4 («Gastos de produccion») no incluye
intereses de préstamos y depreciacion (que figuran
en la seccion VI puntos 3y 6, respectivamente).
Los intereses aparccen ¢n la subseccion B.S.|
(«Intereses por préstamos»). En vez de margenes
de depreciacion, los gastos de sustitucion previstos
figurarin en la subseccion B.1.3 («Maquinaria
y equipo (sustitucion)»). El presente cuadro estd
dispuesto de tal manera que los beneficios acumu-
lados internamente y los fondos de depreciacion
no s¢ encuentran tan aislados sino que quedan
absorbidos en la subseccion C («Superavit/Dé-
ficit»), una vez efectuados los ajustes correspon-
dientes a los gastos anuales de la cuenta de capital
(gastos de sustitucion y reintegro de préstamos
y créditos).
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PROJECT CAGLAVA LTARCH ENDYIGTRY
(Plannming yesr 1404 }
1. ORIGIN OF THE STUOY 1 This mtudy was prapered by 1 ntenendent mralting tirmoas part of the ad progrumme sponroret ynder an international
Yiiateral aereement  dor 4 ministey of Commerce and indastry.

2 The study wes intended 10 msean the sipply of cameava which could be made svai . at'a For .o al Btapreh manufacturing and to evaliite the ec nomice of
atarch manufact ira. froinvestment Hpportan:ty atudy has oo ated that native raw materiale wnd laboar would make up 3 magor partior of the valus
of prodaction wd the atarch ntaarry woast provite employment in bith Lant ot on ant manufacturing plant; also high-grade starchk csuld be a sourcs

3 Size of the economy considered of foreign exchange.

Pupuiatam (appro ) Y mulinn
Pur capts GUP (appeov ) B LR )
Other inlormation
. GENERAL DESCRIPTION l
1 Products High-sride mtarch suitible for food ppoducts and sndustrial wpplication 1e being produced with a 'O moieture content. Further

specificatinne ire not given.

2. Major input materniels ammava locally supplied.
J. Alternetive technoiog iable and technology adopted for the study  Conventional pro-ees conkinting of st M )or aectione, numely clsaning and praparation of
fresh root, exteaction of atarch, purification, dewaterink or thirkening of satarch, drying and packing. The produrtion process 18 continuous.
A sulphur burner and ibaorher for produrtion of sulphurous .cid (Lo prevent enzymatic sction in the purificatior etep’ 18 included in the procass
equipment .
4. Locstionst fectors
Indication uf panticularly umportant Ixtors  M™he end product is 1 mediwn-low-valus sxport 1tem. Therefors, good access to o shippirg port 1e of vitsl importance.
Truck transport cast variea from ! to J centa; relintle transporters protably charge 6 to  cents psr ton mile. Yaximum feasible distance to

transport starch from piant to port 1s approximitely t0-75 mi|ge. The starch plant should also be clows to the o ava plantation, since cssssva
roots dstsriorite ripidly after narvesting and murt be processed within one or two dave. Annual rainfall should sverage S0-70", Cars should be
exercie8d to ivoid arers whers P.H. rerdingsn ~ nein-ently ranpe below 1., Land clearing ronts should not bes highsr than 35 per acre. Water
must be pire ind free from siit, rolloi'm, #ait and .ron; fresdom frww iron 18 pariicularly important hscauss i1ron combinsd with the pruseic acid
in caneavy farme dark ympurities. Lirge population centres should bs ivoided gensraliy, where both labour and raw material costs would be high dus
10 high lemand of casseva as basic food and Land-exhaustion from many vears of faod rcrop production.

Actually proposed boality ™ Jorality propoeed 1s within T-1- milee of 4 sasport. 3tsie can be lightered t+ the port for an sstimated cost of $2.10
per ton. Yields 1f canewvy produced Ly amall growsrs exceed ¢ tons per iere without fertiliration and camsava is currently in excess supply in
this res and aviitlatie t .40 at the ‘mrmers fi1eld. ¥ell water of good vuaiily i1s available from bors-holss at s depth of about 250 fest and »
power line panses through the ragion lsas than one mile (rom the proposed plant site. 'abur rates ars (5w and the availabls supply 1o sufficrent
hoth far starch manufacturing plant and for plantation.

. MARKETY 1 Tabulation of estimated demand on domestic and sxport merkets 2. Notes on mathodology  The study 18 bassd on informetion from a separste

Teport on aintarnational market potsntials for csssava products. 1t
has hesn found that tHe nited Statss repressnts the ma jor sarket for

neremn
Currone OF whveh [ ] - caesava starch, sincs particularly all Europsan countriss (sxcept
L] impareat domand yow Great firitain) have taksn a atrong prots tivs position with respect to
Sragun Unt  esnsumption (%) "l ™

domsstic produrtion of corn starch and potato starch by imposing
import duties. Thersfors only tns possibility of ssporting to the
Total consumption data ire not given ‘Ini1ted Ststes has been taken into account. The markst share of

* industrial-grade and high-grade cassava starch of sll Amports has
besn determined (507 high-greds and 0" low-grads starch) and the

Imports of cassava starch {tons’ sconomic conditions of main intsrnational compstitors (masnly T™ailand)
in this merkst raviswed. The internal merket siss has besn eetimated
Year LA Kelgiwm Francs  Natheriands LS vermany on ths starch reTuiremsnts of all testils mille and the paper industry.
19538 R AL
1959 12, 600 1 v, M0 1,060 v 1
10 127,000 6,810~ 510
1961 139, 200
196 74, 00
1961 Ty, T

Pntential starch requirement for intarnal market 18 setimsted st sbout
1,50 tond.

v 1958196 avarage 3. Selection of product mix:
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(Ses Supplemgnt for the capital and opsreting
costs for an alternative sixe uf plani.)

IV. CAPACITY OF PROPOSED PLANT

1 Nomunsl maximum capecity according (0 magor process  No data ars given.

2 Masimum fessbie cepecity of the plant 7,100 tons per year st ’4 hours per day, WX days per ysar, and at 97¢ mechanical sfficiency.

3 Eepected maximuim output of the plant  Full capacity utilisation of the plant i1 assumed.

V. INVESTMENT (000 US & -, a4
Tousd L] Tow companam
TOTAL INVESTMENT : e LO n.a.
ehcena: amacanmwes
1. Fined ammts Th? noA. 2 Working capitel * 1L n.a.
11 Land, we dowelopments {0,000 &) 1y i 11 Invemtonm
12 Dubdags o T T aa Production meterah, furk oo
Futory ) cToner oo & susibary muensh (* Working cepitel totsl sstimetsd ss one-quarter
Offica ) S Parts & spphins for repan of annual operating costs plus ons-sizth of
Starege ) & mamienmnce transport and insurance coste. !
Oshens } e Work «n-pricess
F muhod guode
12 Accounts recorvable R
‘ 1V (ther huued masts
13 Macnery & sqmprent 620 n.oa. 3 Other investments &
rhvmsh o2 botow) o s Ll Preavesimem costs Y (. T
Preiwmnary onpondaur Tt T
Plannng cosls
- The piant 18 designed for completsly self-supporting operation in Engaesrg cost
an 1s0lsted community, squipped with 1te own maintenance, fire Inserest dutwng construction
protection, water supplyv, management housing, and medical and Tramung caste
recreationsl fecilitiee. Uthers
g‘ No cqets for iand are 1ncluded in this wount since industrial 81108 |7  Sigtup capmms 14
may only be rented. Conetruction coste for a pier for loading Cosmitant foes ) o - ) N
Lightore 1o tncluded in thie amount. Conts (ur test ren
)’ Trie 1tem 1nrindes housing for management, ae well as educstional, Othens
medicsl and recreational facilities.
ted Trangpont
gt - Landing, tuenl fordpp
—y's impert imtatishinn uwonsy
Winjer wnshinary & equipment pont hagml oty -t Towl sampenam
Iotal b ] 2 = 2 1Y
Machinery for clsaning of fresh root T I t
Nachinery for extraction of starch (32 |
Nachinery for purification of starch e }
Sachinery for thickening and dewatsring of starch LV }
Sachinery for drying and sifting of etarch 6y )
Auziliary and servire departiments ) 3 \
- sulphurous acid plant s ) ' ' w
- power, steem, water supply and sewage disposal 1 ) )
- maintenanc: and repair shop 14 ) )
- Cire protection and othsre 0 ) )
Traneport equipment ANE 1) L1
Contingenciee M ) )
M. MANNING TABL Towmbw otowwns _ 19
[ ~ »
1. Wmm 4 3 3 3 mmmhhu —s e ——n
¢ supervisory matf) Ropan & mamisesnce 1
Moot recsiving, root cleaning, extraction Utiliates comtrol 6
of etarch, purification of etarch, dewatering "m":"':m""" “
of starch, drying and sifting 3 3 9 e I-.“m 6
Packaging, Tuality control, shipping and
dispatohing 12
3. Administration 10
- Production mansgement 4
Ressarch & doveinpmment -
Salos & purdhum 1
Goasvel edminisiration 5
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Vil. ANNUAL PRODUCTION 1 Totsl annual expected maximum output £ o0

Domestic sales Foreign seles
Unit priee Annsal Unit priee Aneusl
o fastery e ox festary -n-m
Product Una Guantity s s 1000 US 8) Quamety (L1 ] we
High-sride ©asgea 8tarch ot Y moint ape tong - - - T T .

2. Enpected sales and inveniory build up T ansumed that Tl ecapacits utilirition an rewchet after ' months speration. Production volume 1n the firet
sperating vesr will thes wmount to abaut ¢ % tonae. "etal swles rever.ie in the first vear amounts to U §5¢0,000,

3 Pricing policy The ax-"tary selling price wam cilculited on the tusia of c.rren® wverage price for high-grade etarch, c¢.:1.f. New York. Fo arrive
* rne epx-factory gelling price, lighterige ~oat f 3,14 per ton, freight of $.5,1) per ton, and an inaurance of )7 of c.i.f. price plus 107 were
taen 1At acc L rt,

4. Planned sales organizetion <tareh purchise commitments tv ' Impor ern were recommeanied ') 1ttain the production levels warranting adeqjuate profitability.

Foreign
VIll. ANNUAL OPERATING COSTS AND PROFITS fo—— oreney
Ferugn o campanent
Anmusl Surranay Cont rtam [ 1" 1] (1" ] ]
Unit pnes Ouerry -n
Cont mem Unt  USS) 1090US s (0OLSS
fhutieiy 2 Personnel costs |*) 92 27
lotcoses {1V - R " 21 Wages & wianws 87 e
cEmsem omessect 1 tunmbutoms w
1 Material conts AL ) S il sevuntaes - -
Raw matoritla 24 Frunge henefuts - -
- TARSWA Font tons ! [P RN e - 3 interests =
- asiphur tore WK ) ANREN - ; ‘.."“ el hd
enel o1l litpen 0.1 W, e 1 - - Indwect taxes at 4 ——— e e
cacwing (multiowigl company level ,
piper buew) 1, M0 149,10 e I " 6.  Depreciation {linear depreciation of 61 61
Vaintenance 81 Buiding ' total fized aseets ani
. ) 6.2 Machmery & squement | Other 1nveetment ) 67 67
sipplies ) e A 83 Offce squipment )
:\‘:.’r r?l(; t O A e et o " 8.4, Other fixed assts
ue, 1 or estaw ‘“. P 3 ”
renaration) Litres D014 Ao, 00 W - ’ ..‘;ww“ - 22 -
8. Other comts = al
9. Profit before tax 8
) of which  profit tas 407 39 2/
1 V7 of the initial investment rosts for machinsry escluding Robndies
cantingencies ant import duties.
2 Tz to be paii in the V)th year. During the Cirst 9 vears Domestic Foreign
no tages are to be paid dus to % vears' tas holiday and high A 3 Aol wngs Foripn
depreciation allowances. " & wiwin & ebwis & vy
Cotgaries of Ne. of [ Ne. of [ .
oeresm smployed s e sersene 1) L[ 1]
Top managen 2 13 15.5
Enginee.s 1" 5.5
Tochncins 2 2 1 1 6.%
Commercinl malf 2 3}
Clorks and typista 4 2
Farenwe 5 6
Skilled operatives y2 18
Somi-shilled operstives - -
Unakilied operatives 30 8
Part-time operatives
Other special categories
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IX. FINANCING PROPOSAL (inUS $) 4. Suppliers’ credits

1 Equity capstal {total) o o

2. Longterm loans (total)
Rt of interest
Repayment 5. Remarks on the finencing policy. [t 1s assumed that only eTuity canital
is ueed.

J. Other loans

X. IMPLEMENTATION PLAN

i
!

1. Tachnical collsboration service !t 1s susgsated that maior . starch importars should be approached as prims sources of investment capital, technical
1es18tAance 1n setting 1p the starch plint, 1ssig%AnCe 1n OrgANL2inZ 4 Ci88ava supply sourcs from plantntion or from local farmars, and market
commitments reviired for estiblishing the starch indiatrv on a viatle hasis.

2. Project management. Vo infomation is siven.

3. Recruitment and trasning of personnet:  An area of under-emplovment haa hesn chosen as location where available labour 18 more than ademuate for the
starch manufacturing plant and the plantation operation. No further information 1e sivan.

4. Other imms. Inveetment and operating costs f>r ths caseava plantation envisaged are shown in Supplemsnt.

6. Timeschedule: No detailed information i1e given. otal construction period e approximatsly one year.

Xi. DATA FOR EVALUATION

1. Profitability svelustion: 2. Further profitability snalysis for given project 3. Netionsl sconomic benefi
Choet. lite { ility tast): ywen anelysis (Netional priotity'm:
(x) Bresk-aven pomt analyss Check Oheck
&) Return to tolal capital { ) internal rate of return (x) Direct value sdded and employment
(x) Pay bask ( ) Net pressnt value sffocts
( ) Rentability return to squity capstal ( ) Aay other method ussd ) Balance of paymemt effect

(

( ) Socal marginal productivity of capital
( ) Backward and forward effecu

() Synthetic benefit cost analyss

( ) Any other method wsed

Give & short eutions of the methods ysd snd maor findings -

lng-gvm point analysis: Break-even opsrating rates were defined in two different waye depending on their purpoeess (1) Minieum operating rates,
which would cover all coete including depreciation of plant facilities, would be ueed 1f low operating ratss were expected to psrsist for a mignificant
time period; (2) For ehort periode of reetricted root eupply or eales poseibilities, depreciation can be defsrred, and a lower break-even opsrating
rate, which would cover all costs except depreciation, can be ueed.

All coete were split 1nto variable coete, which would vary directly with production rate, and fixed coets, but would not changs with operating rats.

At reduced production rates, it was aseumed that the plant would operate at full capacity when root is available and shut down during ehortagee, and
that direct labour would be laid off. It wae further aseumed that at low operating rstee, avarage root costs would probably be $8.40 - 9,90 per ton
becauss of the greater percentags purchaeed from the plantation.

Break-even operating rates not including depreciation would be 3},000-},700 tone per year, 1.e. about 41-5) of annual capacity. [f depreciation is
included as an expenee, the break-even operating ratse at the same root coste are 4,900-5,900 tons, 1.e. 69-84" of the annual capacity.

Betyrn to total capital: Assuming a root coet of $8.40, return on capitsl investment including working capital was estimated to be 7.57 after ¥ of
etraight-line depreciation during the period with no tax liability (firet 9 yeare of operation). See Supplement for the data on return to capital.
k: The pay back period was calculated from the cumulative net profite and depreciation. Net profit in the firet operating year 1s estimated
at 312, . in the following years at $76,000. Depreciation amounts to $67,000 per annum. Thue capital inveetment 1e returned after eight years of
operation.
Dirgct v ad d empl nt sffscts: The net value added amounts to approximately $170,000 i1n factor-cost terme, 1.e. wages and salaries
including fringe benefite and profit before taxes. The direct contribution to domestic income, Fowever, is leee eincs a part of the ealaries has to
be accounted for sxpatriatse. The manufacturing plant providee work for 75 domeetic employess, 27 of which can be unskilled. If a plantation would
be attached to the factory, at least another 120 men would be requ:~ed.




llg1"( 1 yAce s

Xl SUPPLEMENT

1/, Frogramming data oOn a larger starch plant

This atudy alsn indicates data for a larger cassava stsrch plant with s capacity of 4” tons per day, which would rejuirs a total capital invest-

ment of about $1.64 million. The output of a plant of this size 1s about 30 of the estimatsd importa of high-grade starch into ths Jnited ltatse.
The i>turn on investment dur:ng ths period of operation when no .ax liability 1@ 1ncurrad 1s estimated at 22/ . To achisvs this return, the full
annual output of 14,200 tons must be sold as high-grade starch at an avarage selling price of $91.5 per ton. Also, cassava must be purchased at an

avsrage cost o the plant of $6.% per ton, a price which can be attained by an efficient combination of purchases from loral formsrs and from a
piantatinn,

Ade juata return on invssiment will bs realized under much mors unfavourable market and rassava supply conditions for ths 4h-ton per day plant
than for a 24-ton per day plant. itarch can oe ecld, for sxample, 10 the largsr low-grads starch markets at a price of $70 per ton and sti1ll realize
an '’ return on invsstment during ths tax holiday period, 1f root »nste are vsry low ?abou! $5.60 per tonj. If half the output 18 sold to nigh-
rade marksta and half to low-grade markets at an average root pro-urement cost of §7 per ton, return on invsstment is estimated at 1#.

7+4 I{nvestment and operating costs o cassava plantation

In order to ensurs a dspendable supply of cassava at pricas which will permit 31 starch plant operator to compets for world markete, 1t 18 also
suggested 1n ths study that a plantation be sstablished to supply at leaet part of the cassava rejuirements. It 18 exoected that yislde will probsbly
range between 27 and 1 tons per hectare with proper management and economic production techniues. A 3,640-hectare plantation (1,210 hec*ares
pianted and harvssted sach year) producing 312,5'0 tons of cassava per annum requirer an initial total investment of approximately $500,000, thereof

Prsliminary expenee, including compensation for crops and buildings us §¢ 42,000
Plantation buildings (shsd for plantation aquipment and maintenance shop) 16,000
Farnished housing (for sxscutive and administrativa personnel) 56,000
Machinary and equipment 190,000
land clearing (excluding depreciation of machinery ! 200,000

and prepaid production exnsraas {operating costs of planting and cultivating prior to firet harveet) of approximetely $200,000.

Annual operating costs average approximately: for planting and cultivating us ¢ 32,000
for harvesting 42,000
for fertilizers 25,000
for supervision and overheads 64,000
for depreriation 24,000

1.¢. $153 per hectare harvested.

The rate of rsturn at a selling price of $4.40 per ton would thus average approxieately 16" during the period of tax holiday. At yields of
37 tons per hectars or above, 1 1,h40-hectare plantation would vield an attractive return at a selling price ae low as $7 per ton,

An 1ntegrated plantation and etarch manufacturing operation would reeult in annual savings of opereting coete of approximately $30,000 in over-
heade, maintenance, furnishad housing, and vshicles.

Profitability evaluation {in J3 § 00Q)

Operating year
Q

18t 1 2nd ird 4th 5th 6th 1th Btk 9th 10th

1. Plant i1nveetmsnt A40
2. Working capitall’ 187
. Total capital requiremsnt 0 nond nexr ner Lo mewr  nom  nemr Loz noa  woz
4. Depreciation reservel’ - 67 134 201 260 327 136 394 462 529 588
5. Net aeeete (13-4) 840 60 je’2] 32¢ 161 100 63! 633 565 498 439
6. Cumulative net profits - 14 92 170 249 327 406 484 562 641 683
7. Net capital remaiming in plant?d’ 840 946 501 656 518 n 289 149 3 (143) (244)
8. Sales i1ncome 560 652 652 652 652 652, 652 652 652 652
9. Operating cost 546 574 574 574 574 574 574 574 574 574
10. Gross profits {B-9) 13 18 18 18 18 18 18 18 18 18
11. Depreciation: (a) allondg/ 364 89 12 58 50
(b) included 1n opersting coete 67 67 67 67 61
(c) net for tax purpoess (a-b) 291 22 5 () (11)
12. AMjueted gross profite {10-11¢) 14 18 18 78 18 (219) 56 7 87 9%
13, Cumulative loeees carried forward 219 163 90 3
14. Taxable profit (12-11) - - - - - - - - - 92
15. Income tax at 401 of taxzable profit 19
16. Net profit 4 yia) 18 18 18 18 18 18 18 46
- i ot et phos L T A A

~

Production - 6,045 tons in let year of operation.
Working capital - } monthe' operating cost plue 2 monthe’ traneportation expenses.
Differsnces in some figuree 1n comparison to other chaptere are due to rounding.

Depreciation - 8 initial plant inveetment. Rsserve adjueted for replacement of paseenger vehicles every 3 years, lorriee every 5 years, 2%
eelvage value.

Bracket { ) indicates negative number.
Includee depreciation of replacement vehicles.

Qe &ewwt

After depreciation of 8 of plant inveetment.
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Xil). CASH FLOW TABLE (000 US 8) m
Yewr ety
A. Soures of cash

1. Financist resources:
roesl

1.1 Losn!

12. Equety
1.3. Supphers' credits
1.4, Subudies

2. Seles fmuo!

8. Usss of sash

1. Fixed capitsl sxpenditure:
tote!

! )
1.1 Land, wte improvernents,

& building
1.2. Meshinery & squipment { )

(new wamiistion) '
1.3, Mechinery & squipment (
(replacement)

2. Net working capitsl:
rowm!

{ )
2. Stocks of materisls
[} )
22 Work.in-proces *
23 Siosks of firhed { }
aratucts

4 ' '

3. Pre-investment 3
KRart-up expenss

4. Production expenditure:
o

41 Personnet expenditure

42. Mowrien'
43 Adminstratve
oxpandisre
4.4 indireet tones &
royaitiss
4.5 Oeher enpenditure
fronts, centingancies,
o)
5. Dt mrvice
[} — — e - - e

C SWPRVDWHMI A~ 8] _iiv ceecme cmmacs ccmcen cmmmme mmenee - eme—. mm—- = em e eas emm—as ——an -
SURPLUS/IDERICIT
Te0. e i o+ e
Comments:

1 Loams of dfforent mlwﬂhmlwl» (The cash flow table, prepared i1n the origina! study, was in a conaiterably
.mmd ion M‘. o goods different form, specifically geared to the calculation of return on investment
’ o et o capital, [t 1s reproduced in Jupplement.)
Total prod: cons minus p comts of
finished goode.

*Not inchuding interest during construction.
? Annual purchass minus sl
of meterials iventory.

i
1
|
i
£
i
¢

[, e R e Y SRR
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PROJECT PRODUCTION OF WOOD WOOL SLABS

(Plenning yeer: 1967 }

. ORIGIN OF THE STUDY 1. This study was prepared by an 1ndependent consulting firm
for a national investment bank in a developing country {in Africa)

2. The study was intsnded to substitute imports and to make use of the by-products of local sawmills and joineries as raw material.
3. Size of the sconomy considered.

Population (approx.} ¥ wulhon

Per capita GOP (approx.) 220 USS

Other information

. GENERAL DESCRIPTION

1. Products: kood wonl slabs are rharacterizedi hy the following propert.es: high thermmic insulation and sound absorption, easy proceseing by eawing,
nailing, serewing, glueing and plastering, resistant to vegetal and animal vermin as weil us to high atmoapheric humidity, low combustibility, low
weight. The figlds of application are, depending upon the thickness: covering and decoration of walls and ceilings (0.5"), partition walls, sound
absorption and thermic insulation {1"), inside walls, sound absorptioh and thermic insilation {1.8"), other walls and roofs, inside and partition

walls (2"). In some fields of application, wood wnol slabs can substitute concrete bdblock wall, hollow tlock wall, brick wall, fixed eoft board,
plywoad, rhip board.

2. Mejor input materisis: Three miir inputs are used: wno1i, cement, and the so-ralled mineralizing agent (a calcium chloride solution of 37 concsntration)}.
Residues of 1ndustrial wood or branch wood mav ve used. The cylindric pieces of wood ehould not be longer than 20" and the diameter should range
between ' and 15", Only soft or miderately hard wnnd with long fibres, 1.e. with a density of up to 40 lbs cu.ft. should be procsssed. The
humidity of wood should range from *' to )7 depeniiny on the oven-dry weight and types of wood. Rapidly hardening cement wi*h a low lime content
should be used. Tortland cemen! is a sultable m:neral-binding agent. Magnesite cement 18 vulnerable to high thermic humdity.

w

Alternative technologies aveiisbie and technology adopted for ths study: Technologies available differ only in the degree of mechanization. The procsss of
production adopted 18 highly mechanized with conveyors, automatic dietributing and doeing mechanisms.

4. Locational factors:
Indi of p larly imp factors. The raw materials and finiehed goods to be transported are: wood 900 tons, cement B40 tone, calciuwm chloride 35 tonsg
wood wool slabs 1,440 tons. Transport costs per ton and mile amount to $0.0) for wood and cement, $0.044 for minsralizing agent and wood wool
elabe. Specific gravity of the wood slabe is approximately 0.4, Location close to the sales market is of importancs for two rsasons: relatively
high transport coets of the buliky finished product compared with a low ealss prics; and extension of the sslee markst by advertieing and information
eervice.

Actually proposed locality Since about 70" of total construrtion volume of the country is concentrated in an area of approximately 80O Im2 and ulso s
cement clinker mill 1e located 1n this area, a location has been proposed in thie centre of building activities of the country.

"1, MARKET 1. Tabuistion of estimated demand on dornestic end export markets: 2. Notes on methodology: Import statietics proved to be an inadequate
basis because of general restrictions of imports and 1elstively high
Inoresss salse pricee resulting from high transport costs and import duties.
Curromt Of whish Projected [ ] Thus an analyeie was conducted of ths etructure of ths building
yewr
(L)

asnnual imported demand activity 1n the country. The major public and private building
Produet Unit  conwmetion (%) n 1968 contractors were contacted and the numbsr of building licsnces granted
taksn 1nto account. On the basis of theee i1nvestigations the annual
Domestic market demand wae estimatel ae follows: New residential buildings: 4,000
) dwelling units per annum, 507 of which use an average of 25 elabe per
Wood wool elabe (P'x2'x1") 000 pee. A 100 70 3} dwelling unit; 100 low-price housee per annum, using 79 slabe per
house; public, commercial buildinge and churchss: about 207 of the
Export market demand for housing; extension and remodelling of o)d buildinge,
dwelling housss, public and commercisl buildings ae well as churches:
Wood wool elabe not not '
available available > K about of ths annual demand for new buildinge. Ths share of the

different slab thicknees in total demand was sstimatsd according to
the poesible fields of spplication and in the light of the building
structure. Ths medium slab thickness ~f 1" and 1.5" will account

for YOf each of the total demand, while the elabs of 0.5" and 2" will
have s ehare of 20€ each. In the sxport market 1t has been suggeeted
to co-operats st firet only with s fsw large importers and dealsrs in
building matsrials 1n the neighbouring countries.

3. Selection of product-mix: Although a standard size of 8' x 4’ for sladb-
shaped wood materials suoh ae veneer boards, joiner'e boards, fibre
boarde, and chip boarde hae been established, for re.sons connected
with production engineering and raw material control, the manufacture
of half the sise, 1.6. 2' in width, is recommended. By joining two
slabs, the established standard of B' x 4' can be rsached.
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V. CAPACITY OF PROPOSED PLANT

2. Maximum fessible capacity of the plant:

3. Expected maximum output of the plent;

1.

Nominal maximum capacity sccording to major procss: The cepacity of the proposed wood wool planing machine ie about
2.) tons wood wool 1n one shift. With a single=duy shaift and 279 working days, an annual oepacity amounts to
about 630 tone wood wool. Other manufacturing facilities, euch ae preeses, ripping eawe and mixing machines
for cement and wood wool, are adjueted to thie capucity (about 90,000 olobos, which repreeents the technical
minimum capacity of this procceas. By introducing second and third produotion ehifte, cepacity can be doudled
or tripled.

By giving due account to normal stoppage of machinery, maximum feaeible capacity ie approximately 907 of nominal
maximum capacity, i.e. BO,000 pieces of slabe.

Expected maximum output (70,000 preces) ie some 12{ leee than the maximum feaeible capacity and repreeente the
expected market volume.

V. INVESTMENT (000 US §) — il
Total sompensnt Totad component
roTAL WvESTMENT M L
1. Fixed sssets Y 219 15 2. Working capital 9 16
1.1, Lmd.ihdcvolopmmy (0.6 ha) Y N 21, Inventories an. 3
1.2, Building -t T -'-_1_7__-' - Production materials, fusls =T TTeToTrmrTmEEs
- Pactory 750 m? R ""f{"‘ & euxdiary materials  (wood 6 mtha, cement 1 mth.) 10 [
- Office 84 m2 84Y/m? 4 i - Parts & suppliss for rspair
—Storage 117 - “]/mz 5 1 & maintensnce (3 months) 4 1
— Others — Work-in-process (1 waek) 1 -
Auriliary depte. 125 m2 $41/m? s 1 -~ Finished goods (2 montha) 7 -
2.2. Accounts receivable (2.5 montha) I T A A
13. Otherkquid me's (cash for unforesseable payments) __ 18 i T
1.3, Machinery & squipment (50 kW) L 18 3. Other investments 13) 10
Metaltsecbebow)  TETEEEEETS Sssseooos 3.1. Pre-investment costs 59 0
- Prelimunary expendsture e Tt ST
- Planning costs 19 7
N.B. ~ Engineering costs " "
1/ Wo import dutv on equipment imported. :'}.md'::l uruction (350,000 at B. 5%) ; ';
2/ Wo coete for land are included in this amount since - Others 1R 1
induetrial ei1tes can be rented. 3.2. Startup expenms RO [ R~ S
]/ ¢ . - Consultant fees - -
oste mainlv occur durines the training of kev pereonnel — Costs for test run 12
abroad befors and during construction period (18 monthe) - Othens -
and the test rune of machines {7 monthe). 2 -
fob. Trameport
upphier oot Landing, lessl Foragn
ouwy's (insuranes impert insmiletion umeney
Mnjer machivery & apoipment port fraight) oty oot Towl smponent
Wood wool plane and eaw 9 0.6 (Exempted) 1.3 10.9 10.0
Wood wool impresmmating devioe 4 0.3 0.7 5.0 5.0
Mixing device and convevor belt 6 0.4 0.9 7.3 6.0
Continuous press with doeing mechaniem 14 1.0 2.2 17.2 15.0
Piling prees and eaws 17 1.2 2.6 20.8 19.0
Ventilation device, cablee, etc. 3 0.2 0.% 1.7 4.0
Contingenciee, spure parte 7" 0.8 1.8 11.6 1.0
Cement eilo .o . .. 2.0 -
Container for ealt eolution . . . 1.0 -
Naohines and toole of repair ehop 4 0.3 0.7 5.0 5.0
Traneformer etation 20 2.0 3.0 25.0 22.0
Paotory equipment .. .. .o 9.0 2.0
Offioe equipment .o . .o 13.0 1.0
VYehicles (imported) 9 2.0 1.0 14.0 14.0
Vehiclee (from local sseesdly plant) - - - 14.0 -
. MANNING TABL Towombuwolpwasne 2)
[ 3 t o [ ) e t ]
Shage il hile ik Shags il hile ik
1. Primary operstive shops 1 = = T Auxiilery operative shops < p p
IM«.M ataft) ~ Ropair & maintenance )
~ Utilitios comtrol
Produotion depariment 1 — Product & material storage
- Off-site transport
— Guards, cloaners, otc. 3
3. Adminietration 4 = het
roduction mensgement 1
— Ressarch & dovelopment -
~ Selos & puschass 1
~ Gonorsl sdminkstration 2
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Vil. ANNUAL PRODUCTION

1.

Total ennual expected maximum output: U3 $260,000

Domestic sales Foreign seles

thickness.

besn taken into account.

4. Plenned sales organizstion:

Unit priss Annusl Unit priee Anvusl

- wrnover ox fastory Mm
Product Unit Quentity wss) {000 US 8) Quantity s e us®
Tot~l 21 ﬂ_-?
Slaba of 0.5" thinkneas Re g 2 000 pcs. 14 2.85/piers 40 1.0 1.50/piscs 1.5
S'abs of 1.0 thickness " " 21 3.40/piece T 1.5 1.70/piecs 2.9
Slabs of 1.5" thickness " " 2 3.90/precs A2 1.9 1.80/prece 2.7
Slabs of 2.0" thicknees " " 14 4.15/pirece 58 1.0 1.8%/pisce 1.8

2. Expacted ssles and inventory buildup:  No information ie given

3. Pricingpolicy:  Proposed domestic prices are on the average 11.%% below the
The import-eubetitution price includes an exieting import duty of 507 on a.i.f. price.
import eubetitution price and local prices would be fixed according'y,
factory, ourrent c.i.f. pricss in neighbouring countriee and tranep rt coste of approximately U5 $15 par n3 wooc woo eslabe

compete with the present suppliere from averseas.
coste and 7Bf - 41f of indirect coste amounting to U3 $1.7% per slab are

All public authorities, architeots, and building contractore have to be made familiar with the versatile applicability of
wood wool elabe by the sales manager.

purposs of demonetrating the advantages

import-eubetitution prices, rangirg from 27 to 2% depending on the elab
If import duty would be excluded from the
annual turnover would fall to (3 $200,007. For export salee prices ez

to thees countries have
poris are to be lowered elightly in order to
fact that, depend.ug upon the elab thicknees, the direct
covered by the average prices free factary for export coneignments.

Moreover, current ¢.i.f. pricee of importe from neighbouring countriee’

Thie export price policy resulte in the

During the 2-month teet run,

elabe of excellent quality are ueed for advertising purposss and for the
of wood wool elabes.

Vill. ANNUAL OPERATING COSTS AND PROFITS Avmat Porsign
Forsign o omponem
Annugl awreney Cont iom "-mue 1" 1)
Unit prise Cuantity o COMPONIN
Cost o Unit (UB S 1000US g} 000UE S
—_— 2. Personnel costs (*) -2
ot cors 159 30 2.1. Wages & salaries 19
Simmma mecmaee |V Contribution b .
1. Material costs S0 _ 0 social smewrition
Wood tone 16 900 14 - 13. Fringe benafits
Cement tone 14 840 29 29 3 interests (8.91) 1
Celoium chloride tone 40 3 1 1 4. Rents ($1,235/ha) 1
Noulding oil 000 1. 220 32 0.7 - 5. Indirect taxes st -
Diesel motor fuel, compeny level
petrol and 6. Deprecistion (1inear nt);;d) ) M
lubricante .e . 3 - 6.1. Duilding 3. of $116,500 4
Neter 000 1. 90 1.5 0.2 - :;- mwnﬂ:__m 5;’3 o; ;}’&'g?’ |;
. . , f o
Electric power 000 kWh 28 70 2 64, Other Nes ssov 51“ P+ af $100,000) "
7 stive
e »
8. Othercosts (maintenance, repairl/ and comti goncies) 19
9. Profit betors tax 2/ 100
of which — |
- profit s (501) 9
)/ Maintenance and repair ocete are caloulated as 2 of the
investment value of buildings and eite development, 3 of
sachinee, toole and equipment, and 19 of vehiclee. Domestic Fareign
3/ Aocording to an investment promotion decree newly eetablighed Asmmi Annued Peruign
industrisl enterprisss can be exempted from the 50K income omgerten of . ot l-E. o Sl enan
taz up to ten years. o eployed swes :ui powns :ul =ll.
Top mengpens 1 7.0
Gngineeny 1 1.9
Tochnivinns 1 1.6
Commeveini walf 2 5.0
Chorks and typiss 1 0.9
Foremsn 1 1.0
Silnd oporatives 3 2.1
Somi-akillnd oporstives 3 1.8
Unshilled aperstives 10 5.0
Purt-time oparsiives
Other spocial extoperion
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1X. FINANCING PROPOSAL (in US $) 4. Supplers’ credits.

1 Equity capitel (total} ST, W

2 Longterm loans (total)  11¢,00
Rate vt alerest . per nnum
Repayment Do 1 years. No farther detaiis guver & Remarks on the financing policy.  Financing with a relatively high proportion
ot epiity capital 18 recommended, since 4o0d wool slab 18 a new produ -t
ori the market, and, at the beginning cof production,a significant
3 Other loans accumulation of sto~k has to be expecte.. In the rmitial financing
phase, therefore, it may be necessarw to raige credite to finance the
tempor.ry stoc-.

X. IMPLEMENTATION PLAN

1 ) echnical collaboration service (' s ro ommendel that A foreign advisar, who 18 tn be at the plant's disposai during the firs‘ year of operation, should
supervige the assem®i. wore.

2. Project management %Y *arn-<ey contract is envieaged. “he follawing taske are exnerted to te performed by engineering ronsultante: preparation of
4 detailed time schedile and o+ financing olan, negatiations with manufactursrs »f machinery, cn-ordination of the requirements laid down by the
manufi~turer of machiners with the wrrh.te~ta' and engineers' calecalations, nepot.ations wits relevant government authorities, puhiie utility
corporations, stc., supervicion of ~nrstruction and settlement of ronetruction accounts, etc.

3. Recruitment and traming of personnet. A 6-month training prograumme in a Furopean plant manufacturing wood wool slabs 18 planned for the followinz key
personnei: WOrks marazer ‘reeponsible for production flow), work shop manager (reeponsible for repair shops and auxiliary departmente), and eales
manager. The siies manager should also familiarize himself with the versatile technical applicability of wood wool elabs.

4. Other items:

5  Time schedule. For the realization of the project, a total period of 12 monthe wae coneidered necessary with the following schedule:

Terhnical detail planming months 1 to 4 Ordering of machines and delivery monthe 3 to 9
Training of technical key pereonnel months 4 to 9 Aesemtly of machines month 10

Si1te develooment mon‘hs 5 to 7 Trial run of machines monthe 1) and 12
Construction of bui*linge monthe 7 to 10

Fxtension phase: No extension phase 1e planned, since the second and third production shifts can st1ll be introducsd
when demanti grows more than expected.

X1. DATA FOR EVALUATION

V. Profitability evalustion. 2 Further profitability analysis for given project 3. National sconomic benefit-cost
Check Iite (Bankability test): anslysis (Netionel priority test):
(x) Break even point analysis Check Check
(x) Return to total capital { } Internal rate of return (x) Duect value added and employment
() Pay back { } Net present value effects

¢ ) Rentabshity return to equity capstal { ) Any other method used tx) Balance of payment effect

{ ) Socisl marginal productivity of capital
(g) Backward and forward eftects

{ )} Synthetic benefit cost analysis

1

Any other method used
Grve 8 short outiine of the methods used snd mayor findings :

Brsak-sven point analysie: In the calculetion the production volume 1ie determined t; the total weight of manufactured slabs, eincs there ie a

S Trelation between production coete and total weight of elabe produced.  The total coets Are broken down into their fixed (5%) and direct cost (4%1)
components. Direct coste ($71,500) contain coete of raw materiale, general and operating eupplies, electric power and parts of wagee and meintenance
and repair. Fixed coste (390,000) cone1st of coets for administration, depreciation, intereet on borrowed capital, and parte of pereonnsl coste and
maintenance and repair. The breaksven point liee At an annuel production of approximately 17,400 slabs, 1.e. approximately 507 of the expected
maximum output.

Return to total capital: Aseuming a tax holiday of five yeare, groee profit (including deprecietion) amounte to approximately $1133,500. Thus the
rate of return zgron profit/total inveetment) amounts to approximately 304. The rate of return ae psrcentage of profit after depreciation over

1nvestment amounts to approximately

ent sffecte: The direct annual contribution of the project to national income (net of depreciation) totale $118,000,
i.9. wages and saleriss 26, , interest and rent (on average) 1,100, profit (vefore taxation) 100,000. Due to the reletively ewmple production
procsss for ebout €9 of the 23 regulirly employed persons no prior training ie required. When introducing the second ehift the number of employeee
would increase to approximately 35.

ance of nt effect: The effects on the balance of paymente 1is determined by compering forsign exchange eevings from eubetitution of imported
ILE and foreign exchange earnings from exporte of elabs with foreign exchange sxpenditure for imports of raw materiels, opereting and general
supplies and forsign exchange expenditure for the procuremsnt of epare parts and replacemen. investnents. The annual foreign exchange savings and
earnings amount to approximately $196,000 ee agsinet additionel expenditure totalling an everage of $51,000. Net forsign sxchange eavings thus amownt
to $145,000 per yeer. The foreign exchange expenditure for the ereotion of the plant will be offest by foreign sxchange savings in about 1} years
after the start of production.

d forwsrd effects: Backward sffecte might not be felt so strongly, since cement and ceicium chloride ere to be imported. But the
versatile applicetions and ths relative inexpensivenese of wood wool slabe might stimulats programses for housing development.
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Xl CASM FLOW TABLE (000 US 8)

Yo
‘et

nd

‘rd 1th “th nth

th

A Source of amsh 100, 00

1 Financiel resources

roesd _\:‘\\,;\Q\) ]
't Loen'  {longteem) S 00
12  Equuty S5, 00

13 Suppiers credis
14 Subwmdms

2 Sdummur‘

8. Usss of cash 3.0, 60

1 Fined capitat expenditure

roee/ KL LA
11 Land. ute improverents, 10
& Duiding ot
12 Meohinery & equipment URRIRY
(now swatiotion) o
13 Mpshirery & squipmeni
{roplacament }
2. Net working capital
tote/ A O LU
11 Seohs of meterseis 14,0
21  Work inprocem’
23 Seochs of finished
proghucts
.
3. Pre-investment &
R8Tt up expenss TR
4. Producton sxpenditure
L -
41 Permnnet expendiiure
47 Meteran'
43  Agrunnustive
snpurwhiture
44 indwest e &
revaltm
43  Orher sxponditure
renia. ssntingsneins,
”e )
§. Debt service
et AT
$1  murent on leers e 0

82 Rapeymani of lesne
& sshn

(]
. o o

C. Surphu/Dotiort (A - B)

SURPLUS DEFICIT
ACCUMULATED

§05, N0

Ha, 00

0,00
LR

U
. .3_\_)_1_

244,000

0

ll'.\\x)

[ LY

27,000

Y000

B PR

26,50
Y, 500

e, ~OH)

RN )

Y

B0

11,500
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Do, 00

)
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B8 M0, 00
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24,0000 2 k) e o0
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13,0
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' Loans of dufferent terme thouid be shown sparsiely

* Ansvonl value o producton of fimehed goods manus
mana sccumulstion of finshed goods wventury

? Total peaducton cost munns pruduction sty of
(inuihed gouds.

Mot o hadung Biterest durmg (unstiu tion

' Ansaal puiihane mums sunus s oumidation

of mate rals mventory

*Tha wom stands for 1N part ol profit whah w W be
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PROJECT SABEILL ALD JARCI L RATD
{(Planning yeasr 1970 }
1. ORIGIN OF THE STUDY 1. This study waes (vepared by  an independent coneulting fimm
for & public company in a developing nountry.

2 The study wes intended to  @veluats the possidbilitine for proosssing locel woods.

3. Size of the economy considered
Populstion (approa )~ (196B) 60,00
Por capita GOP (sppron ) (196R) 1153 M0
Other Information -

1. GENERAL DESCRIPTION

1. Products: Pertinle board and sawn wood

2. Mejor input meterials.  logs (from Pinus brutie)

3. Alwrnative technaiogies evelisbie and technology adopted for the study:

Tisdert Loge are orosscut, graded and stored throughout the year. Offoute are traneperted to the ohipping meching to get ohipe for
partiole board production.

Partiole Yogrdt Particles ere transportsd through the drying wait to the applioator of glue and further te the mat forming sistion
and to the preee. After preesing the boards are out to eiss, sanded and graded.

4. Locstionsl factors:
Inds of p larly imp facton

Vioiniiy of s foreest

Actually propased locality

The plant witl be located in the Bouthwest of the country in the middle of a forest ef 60,000 haj
the average treasport distance wtll be 60 .

1. MARKET 1. Tebuletion of sstimeted demand on domestic ar.d sxport merkets. 2. Nows on methodology:
] Prodwction i3 ewpposed to substituts imports; since the ocutput weuld
Curvome OF wivah Projpoend [ ROt smseed the present local conewspiion and thus the required

absorption capacity is given as granted, ne market researeh was

- - e F B | ERE

3 In addition, it is asewmed that partiole beard vill incressingly
Saun w004 oonifsrous 000 .l © 10 sudetituts other wood dased pamels.
Sawn wood nom-conifsrous 000 a 12 98
Blookboards and veneered 000 -‘ 8 100
partiols board
Reconetituted wood 000 -‘ b) 100

(1nol. partiole board)

3. Seluction of produst-mix:




_—

[EEE I

PAGE 2

IV. CAPACITY OF PROPOSED PLANT

2 W P

bie capacity of the ptant
3
WX w0 annually of aswn wood
A
15,000 m annually of particle hased
3 Expected manimum output of the plant

N, o e

1 Nomvwnel meximum capacily sccording (0 Major process

10,000 m' of sawn wood annually

(one ehift)

5,000 % of particle board annually {~ne shift)

Forogn Foragn
V. INVESTMENT (000 US 8} ourreney
Towi @mponsmt Torwt aempenent
TOTAI INVESTMENT K oo
MM acscen saancmmm.
1 Fined smets Yore 1y 198 2 Working capitel e 150
11 band wte dewlopment (1015 nadl ve I 21 Inventones =
12 Puddegs xi-) Produd tin matensh fualy
Fatory ey A auridiary matenah
e (1nel. eocral facrilitiaw! ' Parts & wpphes lor repay
Storege L ' " & munteawwce not aperified
Others ALY Work i prives
Fmahed gy
22 Accuunts recevahle
20 Onher mquid asety
b Machenery & squpment 1,30 Sty 3 Other investments e 100
'/‘“'».‘ o - . \ 1 h' mvestent (cuss T e . : =
{1nel. inetalletion! Prebimnary expendiure s
Yew e Tuipment 1,10 1,01 Plannmy ot
Txieting equipment . o Engneetmg cous
tnsereit dunng contruc lnn
Traming . oalt not epecified
(theny
VD Stast up eapenses
Conmllant feey
€ oats For tesl run
thers
1’ No coste for land rherged
L, Trampen
L - Landwy. inssl Formgn
-—untry's {veuranse tmpert nataliotinn surrency
Majer mashinery  apepenent (7Owly 1natalled) sont honght) oty - Towl ampensnt
Loa yard 16, WX
Debarking etation 200
Sawm 11 AR £ 8
Precervation plant RS TR
K1ilne 1,00
® e ufac.aring of timber 00
Particle boarde 50,000
Finishing of partirle boarde A0 000 inel, ine . 1, ke ty ted, 00 1, 00
Steam plant A, D00
Raintenante and othere [ PR
Powsr supply 1,4
Stemm eupply Y, M
Water eupply 4,800
Lxhaust evetem 454,000
Power 1netallation LTS A6
2/ installation coste "nly
MANNING TABL Totsl nunber of pormswe "
" i~ > - gt »
Sheps - ~h L) Bop [ L] -
1 Primary operstive shops 3] [X] 2 Aunilisry operetive shops [N b
(inchudhng supervisory tatf) Repsu & mantenance F -
' | \ Unbitan control ! '
Sawey i, incl. preservatiun, rilne 3 1
and ;';-mmfu::urnng " Product & materiat orage (1171 an 1) - -
(ffute transuint ant fire perotert on 1 N
Partirie hoarde 13 124 Gusrdr, clesners et - .
Pintehing 27 parti~le Soards 1" " °
3. Admnistrstion ™ M
Produc ton management 5 -

Resarch & development

Seles & purchase

Lanersl adminmirston
- 1thera

- . -t
i
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Vii. ANNUAL PRODUCTION 1

Totel ennuel expected meximum output

Domestic sales

Foreign seles

‘ Annuel
Unn prics Annuat Jnt priee
o tatory roves ox fostary m"
Product Unnt Quanuity s {000 US 8} Quantity us e
Jawn timdber t S, 000 10,80 204
Samn timbar (preserved) 1 5,000 £0.40 v
Sawn timber (dried) t H,000 52,80 422 .
Sawn timber (remanufactured) t 2,000 87,20 114 no OXports Toreesen
Particle boarde t 5,000 [ PR ipe
Particis boarde (veneered) t §,00C 108,00 540
Total 0, 000 1,934
2. Expected seles and inventory build up
Tt 1a seeumed that full capecity will be reeched 1n the third vear of production. Total malee revenue 1n the firet vear
amounte to US§ 1,358,00K" and in the sscond vear to JS§ 1,840,000,
3. Pricing policy
Domestic prices were fized approzimetely et the CI¥ level.
4 M d sales Orger
The exieting market network will be used.
. Porviy:
VIill. ANNUAL OPERATING COSTS .. .O PROFITS fv— ——eney
Pareipn - el
Annuel asveney Cust iuwm R us e L1 1]
Unit prise Quantity wee SRR
Con iom Unit (B8 0 U WU
_— 2. Personnel couts (*) A n.s
fotel costs 1,629 ). Wagr & minm ‘
BRSO 17 YRR IS
4.4 Contnbutiom to 1%
1. Material conts L L & S wcwl weeritns
Raw materials 2.5, Frings bemfits .

3 3 Interets T n.0,
lose m‘ 15,07 W 151 - 4 Rents - -
Redwood for particle m 60 " 100 - 8. indirect taxes at - -

board compeny level b R —
Urea reein t 168,00 0.9 159 n.a. 8. Deprecistion 208 182
Vaz t 199, 20 0,086 " n.a. q ] % °
N M o) Buidng 4% (1nci. civil enminesring h
Preservetives t, 8RR 0,91 ) n.s. 6! Wlmm) 106 " "
Venesre m (A g 660 e n.s. 63 Office equipment
64 Other fasesomts 0% (preliminary costs) n 71
Qthers 1. Administrative expeness T n.e.
Puel 1 t Ve - LN & wies cort
o1 W . n.a. & Lo,
Flectricity L TR R (A Aq - §. Otwrcom (esirtenance, 1neurance) 2 A8
Water " 0,48 " 1 - 9. Profit betors tex 03
- 1 - of which a
Stemm 3/ ' 8 Mm
Demertic Foraign
1 . of Snwinb - a--: w—veny
Cotagarine of S b O . of bosuitn
Porme smploved o Y wmﬂ ~ e :ml =uu
Top manegen & W0
Enginoens - -
Tochacinns " N
Commercial taft 4 9
Charke ond typuts 5 1
Faremen [ 1
17 Self-eupplied Skilled operatives 48 "
g/ Not inoluding frings benefite f’m‘“w“' :g ﬁ
Part -t opetatives - -
Other wpocial categorins s ?

i
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1X. FINANCING PROPOSAL (n US 8}

'

€Equity captal {totsl) S8 1.2 mitlion

4  Supphers’ credits

2 Longterm losns (totsl) ™88 Ao, 00
Rate ol interent R 4
Reperinent e1ght vears %  Remarks on the hnancing palicy . -
3 Other loans
Madi.m-term loan: TR 0,000 eate of interestt 4,961 repayment: (iv: veare
Short-term Lloant  overdraft dajance
X. IMPLEMENTATION PLAN
1 Technweat collshoration service
2 Projct management
Piant will de inetslied ndse a turn-xey contract.
3 Recruitment snd traning uf personnet
Supplier of sTuipment wil! train kev personnel on the spol.
4  Other 1erme
Neg~ forest rosds will have to bde cane'ructed by the investing nompany
reafore the nlant etar’s operatione.
5  Tivw schedule
Conatpaction will tare two veatrs.
M. DATA FOR EVALUATION
1 Prohitaiwiity evelustion 2 Further prohitabiiily anslysn for grven project National sconomic benefit cost
Chech e { ability test) anslyss (Nationsl priorfity test)
(1 Break even point analy s Chock Chech
X) Return 1o total caprad {9 tnternal rate of return 1) Ihrect value added and emphoy ment
(0 Pay bk 1) Net present value etfects

10 Rentabdety return G equity apiat

Grog 8 WOrt withne of e methads «amd sl magor hnogs

3!' re ' 'x)tal C!R\?..!‘lt

e

B9tirn to equi'y rapitalr 'Y
laternal rate of petypnr 11.0¥

|4

-bat e odt 5.5 vears

) Any vther nwthod ueed

Balance of payment effe.t

Soxtal margnal produd ivity of capital
Bachward and forward etiets
Syathets henefit cost snalyms

Any other method used
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C. Surplue/Detinit (A — B)

SURPLUSDEFICIT 3
ACCUMULATED

CEE e COEEeYT GEoEEE M CEEEGY GHSEEE L EOALAET DEEa W TEMmAaEs @@mooee

256 185 136 402 459 460 481 616 187

M- (2) PAGES
XHI. CASH FLOW TABLE (000 US 8) Terminal
velue of
Your ansts
1 ? R 4 5 [ 7 A '] 10 11
A. Source of cash 240 1,970 1,158 1,840 1,934 1,93 _how 1,93 1t e 1,9
1 Financisl resources - - - - - - -
toret ’ B0 e -t Tl T
1Y Loen! - 1,560 - - - - - - - - -
12 Equty 840 160 - = = = = - = = -
13 Supphers uredits - - - - - - - - - - -
t 4 Submdies - - - - - - - - - - -
2 Soves revene - R P U T, GG SIS BTSN ) SR TS LSS LU PR
8. Uses of sssh 806 1,68 1,429 1,689 1,869 _h 877 1,933 1,913 L1719 _Lamy __1._321__
1. :‘l;‘.ﬂ capital expenditure: 650 1,46 _ - - - - 132 - - . 6%
1.1, Land, wte improvements, 176 250 - - - - - - - - - Uy !
4 duiding
1.2. Machinary & equipment 274 1,096 - - - - - - - - - ( )
(now inswiistion|
1.3, Machiery & equipment - - - - - - - 132 - - 65 AERL S )
{roplagement)
2 ::',"""""" capitsi: - 292 146 49 - - - - - - -t s )
21, Swoeks of meterisls - - - - - - - - - - = ( )
22 Work-inprocem® - - - - - - - - - - - { )
23 Seocks of finished - - = - = = = - = = = ( )
3 Pre-investment & 156 60 - - - - - - - - - )
Rart-up expenses: . _ I e e {
4 P"r:’dlmvon oxpenditure: - - 1,029 1, 300 1,152 1,182 1,152 1,152 1,352 1,152 1,152
41 Parsennel axpenditurs - - 29 28 T R4 LTI Y 2R4 24
42 Meveneh’ - - 650 883 979 929 329 929 9”9 929 ”9
4.3 Adminewstive - - 1} 70 10 70 70 70 70 70 70
supanditure
4.4, indirect taxm & - - - - - - - - - - -
reveltin
4.8. Orher sxpenditure - - 6% 69 69 69 69 £9 69 69 69
ho). contingeneies,
8. D:-mu: - - 2%4 %4 332 132 132 149 149 149 147
S.1 Interest on losm - - 133 122 111 92 12 50 M 32 2?
5.2 Repeyment of iaene - - 121 132 real 240 260 99 108 117 127
& orediv
L Dhm! profit - - - a6 185 191 250 280 278 282 287
Y} 222 -7 151 5 57 1 21 155 151 81

868

! Loans of defTerent torms should be shown separately

'Anudvnh-ofpvatmmo‘fnﬁdnwdlmnw

ol d goods Y

*Total production cos maws production costs of

funished goods.

*Not m nterest during construction.

" Anmual purchas minus annual accumulation

of meterals mventory.

* This sem stands for the part of profit which 1 (o be

pdmn l-dypoﬁnu an‘mm fmofon
agenal staff"s

M-pcﬁu,m Actually thas sum will be

' Y
that st necemaery replacernent (B.1.3 ) con be covered
= any your by the sccumulated surplus.

Comments
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PROJECT. PULP AND PAPER

(Planning year: 1967/196% !

I. ORIGIN OF THE STUDY I. This study was prepared by a consulting firm

for a national develnpment bank.

2 The study was intended '>  inveatipate the technical and economic feaeibility of establishing and operating a pulp and paper mill 1esigned
to nrotice mainly rayon grade pulp as a raw material for domeetic vigcoge rayon staple fibre plant.

3. Size of the sconomy considered
Population (approx ) ) mublion
Per capina GDP Gapprox ) Ng
Other inlormation

. GENERAL DESCRIPTION l

. Products

~ ravon grade diesolving pulp in the form of dried shests, fibre content 947, highly purifisd,
tipha eellalose content ranging from 30 - 97, polysaccharides 1 - 1,57 max.

- corrugating mediun (paper), main quality 135 K/M?

~

Major inpu? materials:

Fibrous raw materiala;

- Ybeech an/d hornbeam (for rayon pulp)

- mixed broadleaved wood species (for corrugating medium)

water (0.5 m‘,'uc.), sulfur, limestone (available from domsstic resources), salt oake (by-product of the future staple fibre plant), bleach chemicale

L

Alternetive technologies aveileble end technology adopted for the study:

There are three waye of manufacturing pulp, differentiated by their method of fibr separation; mechaniog’ chemical and eemio oal.
In this caee the conventional association of sulfate pulping (for diesolving grudo’ -lgm with nwtretnnutﬂto oom ohuica’u- m& s
process (for corrugating medirm) were recommended; reasone for eelecting thie technology were: flexibility with regard to the

wood species and ‘he suitability of the sulfate pulp for viecose procees.

For further deta'ls see Supplements; Procese flow ochart

-

. Locationsl factors:
Indication of particularly important factors
- Proximity and accessibility of wood reeources
=~ Availability of water and poesibility of diecharging effluente
- Rail or road connexion for the transport of chemioale and of output producte

Actually proposed locality

= Gentre of an area of approximately 220,000 ha ¢f natural forests; 1200 km of forest roade Ars nesded
= FPoesible deep-well water supply; reasonable efflusnt discharge to the eea (10 iom pipeline)

- railway and main road iink-up

- vicinity of a town

1. MARKET 1. Tabuletion ol estimated demend on do1. .estic end export markets: 2. Notes on methodology:

) Incresse

. f,,m' * m m :'. Coneumption and d-mand data on paper are

Producy Unit _renen (%) in 1975/76 1% eetimaten from import eiatietice.
Domsstic market
Total paper coneumption Tone 13,000 n.n.}
- Printing and writing paper " 20,000 Rede 10?/
- Other grades interchange- " 15,000 n.a.

ably used for printing and
writing paper

- Newsprint and white semi- " 3,000 n.e. 5
chemical grade paper for 1
magasinee and booke ./
- Corrugated board " 20,000
= Multiwall kraftpaper, moet " 7,000
of it ueed for oement eacks 77,000 10
- Light wrapping paper, mostly 3,000

ueed for small paper bags .

~ Dissolving pulp: 40,000 tone per annum ie the projected demand for a
future vieooee rayon staple fibrs plant; the demand for any other rayon
filament plant i. not included in this forecast.

1/ Total paper eupply ie imported exospt for a emall peroentage of
linerboard and oorrugeting medium (3,000 tons) which is manufactured 3. Selection of product-mix:

by & domestio paper produoer. The exolusive procsesing of rayon grade pulp could not make full uee
_2/ Within the next ten years. of the heterogsneous wood reeou -ces. Therefore, the corrugating
No o . medium ie propoeed se the final product. It was eelected for
2 export ie envisaged the following reasons; the available raw material ie appropriate;
etock rejecte and even particula * cooke which are not satisfactory
in rayon grade pulp can be utiliied as blends to the corrugating
medium o100k, By-products; yeast and furfural oould be of some
interest in the futurs should the plant be extended.
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IV. CAPACITY OF PROPOSED PLANT

2. Maximum feasible capecity of the piant:

3. Expacted maximum output of the plant:

1. Nominal maximum capacity according to major process:

40,000 tons par year (120 tone per day) of diseolving pulp;

20,000 tons par year ( 60 tons per day) of corrugating medium)

The capaoity repreeents a minimum economio sise.

Nain procees machinery and equipment permit 10£ overload.

100% nominal capacity utilieation

is expected.

Forsign Forsign
V. INVESTMENT (000 US $) urreney . v
Townl sompenent Total componant
1. Fixed aseets 28,171 19,376 2. Working capital 2,000 500
1.1. Land, site dewslopment (270,000 m2) v 950 - 1. Inventories 2,000 500
1.2 Buildings TS L g5y ~ Production matarias, fuels === - e
— Factory y B TS (r A 507" & suxiliary materials
- Office 144 34 — Parts & supphies for repais 1,000
— Storage }/ 159 20 & mxintenance n.a.
- Others ;  Water facilitiee 170 - — Work-in-process
Power plants 301 46 - Finished goods 1,000
Laboratory 87 20 2.2. Accounts receivable ST S -
Garagee, sto. 38 10 2.3, Other liquid asests - -
Canteen and kitohen, houeing 478 s TEEmmmEE T e
Others 4/ 450 68
1.3. Machinery & squipment _22,627__. ___18,52) 3. Other investments 3,229 1,624
{desally soe bolow) - = 3.1, Pre-investment costs ‘—T"B'?'— )
2 — Proliminary expenditure "'""5] """" R.
1/ Tie figure represents the tuilding eite gnly; about 50,000 m — Plsaning costs 1,025 882
for rosds and storage areas and 188,000 = for landsoaping and ~ Engineering costs '
future mill expansion are not inoluded. - _l_:limlldurhleomum -
2/ Inoluding pulp and paper storage building. :(‘m_ﬂ'm :% -40
}/ Storage area for debarked wood and limestone; oosts inocluded 32. Start-up expenss: . IR JEN
in land and eite development. ~ Consultant fees - -
— Costs for test run - -
5/ Inoluding repair ehop, maintenanoe and supplies btuilding, eto. _on“ - -
3/ Legsl costs and adminietrative expensss. 3.3. Contingenoies 1,404 622
tah. Tranaport
wpplier on Lending, lossl Foreign
ounry’s {insursnse Impert inotiletion anTensy
Major mashinery B eyuipment port fhaght) duty y onst Totsl ssmponent
= VWood handling, preparation, barking, ohipping, storage 1,400 1,100
equipment
-~ pll cooking and hot water preparation faocilities 1,600 1,250
- VWaehing and soreening (I) equipment 1,200 950
- Bleaching section 1,100 900
- Soreening (II) 400 310
= Pulp drier and sheet forming section 2,300 1,800
- Feutral sulfite semiohemioal squipment (NSSC) 1,100 900
= Bvaporators 900 750
- Revolving furnace and boiler 30 t/hour 1,400 1,100
- Lime kiln and caustioising equipment 1,100 850
= Sulfite recovery plant 400 30
= Paper machine 1,700 1,400
- Pulp and paper packing, handling and storage equipment 100 100
- Llaboratory equipmeat 100 100
~ Spare paris, approximately 5.5% of total cost __100 100
Total production machinery and equipment 1%, 500 12,530
Auxilisry equipment: See Supplements, page 5
1/ ¥Wo import duties
V1. MANNING un.d Tou mumber of 212
[ ] v » (™ nd >
hops il hite [ Shope T -t hi%
1. Primary operative shope 117 104 __ 70 Z Auxillery operative shops i% - 40 49
u.'mn. pervisory staff) - Repair & maiatenance
— Utilities control 8 0 ¥
- Vood yard 36 34 — Product & material sorags " 10 10
- — Off-site transport
Cooking and stock preparation 1% 13 13 P o, firwen )
= Bleaching b) ] 3 - Sooial welfare 1
- Mlp drying, paper sschime, finishing 26 25 Fs )
= Chemical and heat recovery 16 14 14 3. Adminisiration 51
-~ Stesm and power 8 7 7 — Production manegement 1"
~ Ressarch & development 10
- Vater 4 3 3 — Selee & purchass 19
- Chemical gemeration 7 5 b ~ Genoral sdministretion 1
= Accounting 12
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Vil. ANNUAL PRODUCTION 1.

Total ennusl expected maximum output:

$ 10,620,000

Domestic snles

Forsign seles

Unit priss Anewal Unit prise Anemaai
ox fastory turnover ox fostary m"
Product Unit Cuentity wsse) 1000 US 8 Quentity (1Y
- Diesolving pulp tons 40, 000 165.00 6,600
No experts foreeeen
- Corrugating modium tons 20,000 201.00 4,020
2. Expected sales and Inventory build-up: 18t year 2nd year Ird year
Dissolving pulp 20,000 t 30,000 ¢ 40,000 ¢
Corrugeting medium 20,000 t 20,000 t 20,000 ¢
3. Pricing policy:
Diseclving pulp: $165 per ton was determined in regard to the cost structure of the fibre plant which will be the scle buyer of

the dissolving pulp.
The price of corrugating medium ie based on CIF

4. Plenned seles ization.
The mill will heve a seles department. However,
supplied to the staple fibre plant and oorrugati

price + customs duty + exciee tax + inland traffic. Custome duty represents Us$ 26.70 per ton.

it is assumed that no large organisation
ng medium will probably be ecld to a few

will be necessary as dissclving pulp will be
big customers,

Vill. ANNUAL OPERATING COSTS AND PROFITS fv— m'
Forsign [l RPNt
Annuel auronsy Cost item L' 1] 1V 1]
Unitprioe  Quntity eoom Sampanont
Cont om Unit 900 Us
R s e 1000 {000 US & 2. P nel costs (*) 1,619 635
fotal costs 0 1,275 2.1. Wages & salacies 1,454 695
i LA 22 Comtaans a 9
1. Materis| costs —4427  _ 210 social securities o
: . . 6 2.3. Frings benefits 4 -
Raw materials and chemicals: 3,293 [ 3 i (averags) }/ a7 -
- Pulp wood (besch &3 10,75 213 2,290 4. Rents = =
and hornbean) 1/ 5. Indirect taxes st - -
- Pulpwood (mixed 3 10,75 a7 505 company level
hardwoods) 2/ 6. Deprecistion 2,141 300
- Sodium sulfate 1/ t 60.00 3.2 192 6.1. Buldings and land linear deprecietion 3-4% 233
- Sodium eulfate 3/ ¢t 60,00 0.7 40 6.2. Machinery & cquipment 1.79R
- Sulfur t 30.00 1.0 29 63. Office squipmentt ) linear deprecietion 4-Af N E
- Limestone 1/ t 4.00 2.0 R 6.4. Other fixed sessts linear depreciation 5-8%. 180
- Lieestone 2/ t 4.00 2,0 - 7. Administrative sxpenses 468 70
- Selt t 50,00 3.2 160 & sies costs
- Bulfurio acid t 20,00 0.2 3 8. Other costs (local freight and haulags) 128 =
- IhCI.O3 t 300,00 0.2 66 9. Profit before tax 1,330 g
Puel oi1 t 16,00 3 502 - of which - peofit i (average) 4/ 404 :
Water and waste water B4 b4
- Purificetion t 0.90 54 Domastie Forelgn
chemicale _— fomuslwagn  Forslgn
- Filters, filter 10 1 .....' & wlories & asvensy
weterials Cutegories of Ne. ot ] Ne. ot wh—m Somponent
- Laboretory tests and 20 Persem employed pervems w\l. pormne uwue L__I" ']
oconsultants :
Other materials, repeir 348 80 Top managers and assistants 8 146 4
and supplies Engimen 1/ 17 232 168
- Packing materiels 6 Tochnicians (euperintendente) 18 180 150
= Auxiliary materiels, 12 Commercial staff 6 18 3
lubrioants, detergents, eto. Cloriis snd draughtemen 24 50 -
- Fslts and ecreens 60
- 1
Laboretory materials and [»] F o 09 46 300
replacements Skilled 213 292 -
-~ Repair and maintenance 460 W“"d"m"“’ tives
1/ for production of 40,000 tons of diseolving pulp M-&mop' ratives 214 163 -
2/ for 20,000 tons of corrugating medium special categories %/ 24 27 -
1/ Inoluding chisf assistant and plant engineers and chemists;
2L drivers,

Y, 4/ .~ supplement




1X. FINANCING PROPOSAL (in US 8)

4. Suppliers’ credits:USE6, 500,000 at an intereet rete of 6% p.e. repayment

within seven years with two year graoe period.
1. Equity capitsl {totsl}: us$ 19,000,000

2. Longterm loans (total): uss 8,500,000

- Rate of iterest: 8% p.e.
- Repayment within "‘2: V“’;it:“;.”:’ gracofpor!od 5. Remarks on the financing policy:  The finanoing scheme can be oonsidersd
g:g&‘::{“‘gn)m anc the firet year o only as e orude tentetive proposal.
3. Othar loans: US$ 610,000 in the first year of operetion
8% interest

X. IMPLEMENTATION PLAN

1. Technics! collsboration service: The oontractor (supplier of equipment) has to familiarise himeelf with the preveiling conditions as to the eource
of eupply, ihe suffioienoy of and the means for obteining all raw materiale and other inputs (weter, poweny, fuel
labour), Lioense fees should be inoluded in the lump~sum machinery and equipment prioe (negligible in this oase).
The share of the local oompanies in the construction ie estimated to be 308 (1ifting devices, soaffolding, electrical
current, X-ray examination equipment, erection equipment, oivil worke, building and struotures, eto.).

2. Project mansgement: ¥o turn-key contract. The over-all managesent anc supervieion will be in the hande of "Authorised Representetives”
of the investor, whoee reeponeibility will be: eupervieion of the execution sohedule, inspeotion and checking of
maveriale. Responsibility of the supplier firm; delivery of prooeseing and suxiliary equipment and sachinery;
supervision of installetion, teeting and start-up.

3. Recruilnent and training of personnel:  The treining of foremen and e few ekilled workers shall be oarried out in a Ruropean opereting pulp and paper
miii; groupe of 15 - 30 treinees shall be aent to the petron plant and shall remain there for et least thres
months. A total of 100 workers ehall be trained in this way. The treinees remain st the oonstruotion eoite of
the new plant to be oonetantly informed ebout the problems releted to the inetelletion and ereotiocm of
machinery and equipment e¢c that they become the nuoleus of the plantls produotion and maintenance foroe.

Additional workere will be traned et the plant during the build-up operetion period.

4. Otheriems: . A eemi-governmental agemcy ehould be esteblished to take oare of the ooc-ordination of interdependent activities
(ismplementation of the mill and of the forest programme). G t partioipation (70%) ehould oconosntrate on
logging operetions (including road oonstruotion and l.fforunnon.;

8. Time schedule:
Critical path(
Plans and epecificatione of machinery and equipment 4 months
Purchase of mechinery and equipment ) months Conetruotion period 36 months
Construction and febrioation of machinery equipment, shipping and delivery et plant site 20 momnths
Brection of machinery and equipment, piping and eleotrics. nables 9 months
Tests, inspection and trial run of the new pulp and paper mil 3 monthe

X). DATA FOR EVALUATION

1. Profitability evelustion: 2. Frrther profitability analysis for given 3. National sconomic
Check. li'e lsmrnbimy u?t): project analysis (National m'%:
(X) Bresk-even point analysis Check: Check:
(X) Return to total capital (X) internal rate of retum (X) Direct value added and smployment
(X) Pay back () Net prosent value effects
(X Rentability: return to squity capital () Any other msthod used (30 Balance of payment sffect

() Socisl marginal prodictivity of capital
(X Backward and forward offects

() Synthetic benefit cost analysia

{ ) Any other method ueed

GMJMWMIUM”W«MWMIW:

3r even point eie: The break-even point is olose to 50% operating rate as long as the produotion of oorrugating medium ie mai nteined
at 20, tons per year. The produotion of dissolving pulp without corrugating medium brings about a different result, The break-even point
is between an annual production rate of 40,000 tone - 50,000 tons or an operating rete between 674 - 83%. This indicetes the deeirability of
the oombination of diseclving pulp and oorrugating medium produotion.

Pay back: ) 8.2 yeare (fixed capital divided by everage annual groee profit before taxes and interest paymente plue depreciation)
b) 12 years (present valus of cepital ~ preeent value of net income after taxes plus deprecietion plus intereet = O;
rate of dieoount is 5%).

Rentabili return to ity c%ng: Net profits after tax vary between 4% and 8% of oquity capital within the first nine years of produotion
ovoru!nc apwoziutofy g ot full oapaoity utilization.

%Q% rate of return: 7% (returns before inoome taxes; first year of operetion = year 1, duretion of oonetruotion being disregarded; residual
ue after 12,5 years of operetion -U3$ 4 million - ie inoluded).

Di; o t_of, 1 Value added amounte to US§ 4.7 millionj at 100% opereting rete the plant will employ 580 pereons;
ter & fuw yeare all foreign technioians and managere will be replaced by national employess.

e of ent effect: US$ S8 million of total foreign exchange sevings during the first ten years of operation (both cepitel amd
current ?oroE exchange uipenditures ooneidered).

Baolow, and forward effecte: A detailed analysie of the backward linkages was undertaken (foreet plantation, road oonetruotion, halage
and traneportation); with the excuption of the feeder road system (US$ 10 million) all other expenditures are refleoted in the prioe of
the wood delivered.

Return to total capital: 5.2%

- 22 « 1411-(1) PAGE 4
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Xil. SUPPLEME

NT

Ad V.,

Ad VIII.

{nvestment of Auxiliary Bjuipment:

Power facilities

Water facilities and fire profisotion eyetem and squipment
In-plant traneportation equipment

Repair shop equipment and etorage equipment

Office equipment

Chemioel generation equipment

Welfare and housing equipment

Total auxiliary equipment

ating Costs

j/ Amount indioated represente annual average of a nine-year period,

5/ Companies produoing industrial produots are oxempted from paying inoome tax
According to inoome tax law, 15% of profit before tax are
acoepted for transactions at the national stock exchangs);
of profit before tax.

of production (see page 6, cash flow table).
exeapted (oonoerns companies whose sharse are
the taxable inoome therefore amounte to 85%

Prom the taxable income the following taxes are oomputed;

Tot

3 munioipality tex snd 0.3} contributions to chamber of commerce and guilds
1

company tax
25% inoome tax of 0% taxable inoome
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Xill. CASH FLOW TABLE {000 US 8) Terminal
) 1o value of
Yew ,f Sonstruction Year of Conetiuction Build-up Pull capacity Capaciy "
._‘Iﬁ_.-_ZnL___JL'-_lﬂi__.ﬂi__Jﬁ___ML.ijh_éih_th_Mm
A. Source of cash eadela CWPR0LL UL LI L L2000 100020, 18,420, 10,620 19,620 10,620 _ 10,670 _ 11,600 _
1- Financial resources: L0106 1,000 13,900 1,910 400 300 - - - - - -
11 Lown! 3, 76¢ 3,400 1,400 o4y - - - - - - - -
12, Equity 2, 100 2,700 12,000 1,300 400 300 - - - - - -
V3. Suppliers’ credity - - 64500 - - - - - - - - -
14 Subudies - - - - - - - - - - - -
2. Seles revenve - - - 7,320 8,97C 10,620 10,620 10,620 10,620 10,620 10,620 11,680
8. Uses of cash SaSSlo LuP 20000 | 120 VI 19632 10012 19,362 10,692 _ 9,552 _ By142 _ 9,311 _
1 . /
'Fol;:dlumnl sxpendsture o . ,OOG. 26,000 )/ _ R - - - - - -
11 Land. ute imgrovements, ( )
& buidings
12 mu':m':'mumt X L U00 4, 00C ?0,000}/ - - - - - - - - - ( 4,000 )
1.3 Mecturgry & eqipment ( )
{replscenient)
2. Net working capital:
rots! cao - - - 2,000 - - - - - - - -
21 Stocks of meterials - - - 1,000 - - - - - - - - ( )
22 Work in-process ® - - - - - - - - - - - - ( )
2] Stocks of hirnished - - - 1,000 - - - - - - - - ( )
oroducts
3 Preinvestment & . - - - - - - - - - - - -
fartup expengss: 1/ _ - ( )
4. Production expenditure:
romi - - - 4,800 _%,%)9 6,702 6,702 6,702 6,702 6,702 6,702 7,301
41 Personnet experditure - - - 1,421 1,673 WO 14T 1,679 1,579 1,673
42 Vewrion' - - - 2,31 Y 4,427 4427 82T 4420 4421 4421y
4] Adaveetrative - - - 418 468 46R 468 468 468 468
expongiture
4.4 indirect tanes & - - - - - - - - - - -
reveitios
48 Other enpenditure - - - 90 128 128 128 128 128 128
{rents, contingancies,
5 ;l:t wrvice: - - - 2,430 3, M0 3,.30 3,720 3,516 3,230 1,3A¢C b =
51 Interew on loens AN4 cradits - - - 2,30 1,120 330 720 510 290 80 - -
5.2, Regey - - - - 1,700 1,700 1,700 1,700 1,700
soem o T 1130 1,300 15300 11300 1,300
6104/
& vy ® profit - - - - - = __ X0 350 700 1,470 1,440 2,010
C. Surplus/Detieit (A - 8) + 100 - - 10 0 191 -12 =152 =12 _h0sA_ 2,473 2,369
SURPLUS/DE
m’&umi'.f" 100 100 0 0 1N 179 27 2g 13 1,01 3,559
Comments

! Loans of different terms thould be shown wparstely

* Annual value of production of finished goods manus
snnual sccumulation of finished goods inventory

*Total production costs minus productson conts of
finished goods.

*N_.. icluding interest during construction

* Antwal purchase minus annual sccumulation
of materisls mventory

*This tem stands for the part of profit which 1s to be
pard out. namely profit tax. dividends, fees of the
members of the executrve board, managerial steff"s
share in profits, etc. Actually this sum will be
established after allowsnces have been made for
depreciation which are not included under item 4
( production sxpenditure ). The cash flow balance
$houid be programmed. therefore, i such & way
that all replacement (B.1.3.) can be coversd
in sny year by the sccumulated surplus.

1/ Pre-inveetment and start-up expenees are included in fixed capital expenditure.

Detailed data for production expendituree not available,

The cash flow table prepared in

the original etudy was,in s different form; therefore, it was not poesible to supply more

details.

Short-term loans.

Y
3/ Includee the squipment eupplied under euppliera! credit (6,500).
.
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PROJECT: SULPHURIC ACID
(Planning yesr: 1969 }

1. ORIGIN OF THE STUDY 1. This study wes prepared by & governmental sdvieory body
for the Ninistry of Planning and Economy in a developing country.

2. The study was intended to inveetigate the economio feasidbility of producing sulnhuric aoid from imported pyrites.

3. Size of the sconomy considered:

~ Population (spprox.): 5 million -
~ Per capits GDP (spprox.): 200 uss
— Other information: -

Il. GENERAL DESCRIPTION

1. Products: main product: sulphuric acid (98.5 - 99%)
by-products: residuee containing Fe, Pb, As, 71, Cu,Sb and other non-ferrous metals

2. Major input materisls:  Pyrites (Pes,) containing approximatsly 40-50% of sulphur (toc be imported).

1mmmmmmmhmm:
The following processes muet be applied;

1) roasting of pyritee (five different types of kilns and processes can be used)
2) oocling and purifying of [ 7]
3) drying, oxydieing and absorbdbing

4. Loostione! fectors:
~ lndicstion of perticularty mportant factors:

Vicinity of a phosphate fertilieer plant and slectricity and_water supply
(llootriolty - 90,000 kWh per day; cooling water - 99,000 m° per day).

- Actually proposed locailt,
Barbour in the vicinity; an industrial ecne as well as a new pover station will be developed there;
cheap cocling water from ths eea is alec evailable.

0. MARKET 1. Tabuiation of estimated demand on domestic and export merkets: 2. Notwes on methadology:
inorasss The figure indicated for projected demand was taken from the
'9‘5 OF whish Prajosnd [ 4 Four Year Development Plan of the oountry. It ie eipected that
:g- ﬁll? the exieting sulphuric acid plante will expand production up
Produt Unit  sonsumption w18 59-12 B to 850,000 ¢ by 1972. The gap is to be rrvired by a new plant.
Domestic 4
m‘rmrrurr-rh 000t 450 0 1,200 3%
3. Selection of product-mix:
Sulphuric acid will bs used in the production
of phosphats fertilisers.
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s PROPOSED PLANT
IV. CAPACITY OF o 1. Nominal meximum capecity according to major process: 300,000 t
2. Maximum fessible capacity of tha plent:  no ¢ ta given
3. Expected maximum output of the plant: 300,000 t
V. INVESTMENT (000 US &) — c———r
Towd ompenent Towl sompensnt
TOTAL INVESTWENT --1‘m--- --an--.
1. Fined sssets 11,408 8,69% 2. Working capital 695 295
1.1, Land, dte dowiopruent . ._100 : 11, Iinventoriss 595 295
1.2 Dublings 330777 TTATART T -mmmu STt TR T
- Factory B A : - h:mﬂ-v
- Offies n.a. n.a. - & seppliss for
- Sengs 640 290 maintonance (see 1.3.) - -
- Oen 1,930 1,315 -'ﬂi-h-pna-l - -
~ Finished goods 300 -
12 Accoustarecelvebe 0000 - e - .
23. Other Bquid mests CoTTN0 Tt Tt -
1.3 Mashinsry & oquipment _.1o8s 6,800 3 oommm 2,A00 2,098
Mot oedobwy  TTTEEETTT messssss 31 730 I
(incl. spars parte, ~mtlm b 3 hL 8
installetion, tramsport, :""""t"'" (including patents and ' 700 1500
duties and taxes) - Bagineering costs “ technical aseietance "195 "613
— Training costs - -
- Othens - -
3.2. Nart-up expensse ____10_0___ ____2’_72__
— Consultant foes 50 50
~ Coute for test rum 50 25
- Ovuns (Contingenoy) 600 200
tah. Tronport
wpplier -t Landing, lesel Fordgn
_unry's (insurense 1mport Insmiletion ourrency
Majer mashinary § squigmont port faight) doty ot Towl component
Purnaces feeding equipment 145
Roasting furnaces 600
Boilers for heat recovering 1,100 -
Gas purification equipment 860
Extraction and handling equipment for residuss and dust 360 670 200 900 7,995 6,800
Sulphuric acid preduction equipment 2,5%0
Blectrical squipsent and instruments for controluu 600
and measuring
. mansuna Tased Towt roher otpurmne: 124
n 4 > n w4 >
ik ik [ Sheps hife ik ik
WMM 2. Aunxilisry operstive shope
e ¥ — Ropair & maintenance
— Utilities control
Total including auxiligry cperative shcps 78 ~ Product & material storage not specified
— Off-sits transport
- Guards, clesners, stc.
3. Administration
° TR
— Ressarch & development , -
~ Sales & purchem -
— General administration o
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Vil. ANNUAL PRODUCTION 1.

Total snnual sxpected maximum output:

Domestic sales

Unit pries Annuel
ox fastery | d
Produst Unie Quamity (T 1] oo uUs 8)
fulphusic acid 000 ¢ 300 20 6,000 )
Residues 678 )
Energy surplus 210
6,888

2. Expected seles and

It is assumed that full capacity will already be reac.aed in ths fire’

3. Pricing policy:

The cost price varies according to the

betwsen US$ 16.

inventory bulid-up:

50 and 19.40.

CIF price of imported sulphuric acid is $24.85 per ton.

4. Plenned seles organization:

year of operation.

degres of utilisation of the residues and energy surplus

Forsign seles

Unit prige Annusl
o fastery Wmeover
wes) 000 Us 9

no sxports foresesn

Sulphuric acid will be delivered dirsctly to ths producers of phosphats fertilissrs.
The residuse will be purchaged partly by the supplier of ths pyrite.
Vill. ANNUAL OPERATING COSTS AND PROFITS Anoaat —
: Poveign -k
- Aneusl asvensy Cont lam (1" 1] =m.
Cast iom Unk (e [ z\ﬂ' =W.
—_—- 2. Personnel costs (*) + —_—u
fow! cosms . . 21. Wages A miariss 1 .o
wtdmon emalena | V7 . " :
1. Material conts N1 N e oy 9
13. Frings bemefin - -
a) Direct material ocosts 3 interests =00 .
Pyrites 1.8 222 3,064 3,064 4. Rents - -
b) A ial S Indirect tanes st 13 ..
uxiliary materiale compeny level
Matsrials for oatalysers . . 0.7 . 6. Deprecistion 1,343 ..
Chemiocals . .o 14 .. 6.1. Building 1 .
Cooling watert  mJ - 20,000 - - C2. Machiniry & squipment 1343
3 63. Offics squipment
Boiler water+ " - 30 - -
- - 6.4. Other fixed semens -
Flectrioity* MWH 28 -
7. WM 155 .o
8. Othercosts (Insurancs, maintenance, eto.) 512 "
» 9.  Profit before tax 924 .o
self-supplied of which - profit tax
~ sabaldios
Depreciation: Production equipment inoluding
civil engineering 10 years
Storage and sleotrio facilities, Domestic Forelgn
1 Anwsnl
Ppumps 5 years . : T ."—l Parelgn
Ootagaries of Ne. of banefis Ne. of honshins r
Perssns smployed [ e [ (" ] ] e
Top mmagen 16 67
Techsiciens
Commercial staff 30
Clorks and typists »
Foremea
Skilled operatives
Semi-skilled operatives
Unekilied operatives 8 72
Part-time operatives
Other special categories
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MANC PROPOSA| 4. Suppliers’ credits:  US$ 7,400,000
x Na Lnus® Rats of h'nornt: %
1. Equity capitel (totsl): Uss 4,%00,000 Repayment: 10 ysare
2. Longterm loens (total):  US$ 3,000,000
- Rate of intereet: 5. 5%
- Repayment: 15 yeare 8. Remarks on the financing policy:

Jut of US$ 14.9 million oapital requirements for investments
USS 11 millior will be in foreign currenoy. Short-term loane

3. Other losns: - for finanoing working capital will be envisaged only if equity
oapital and oredite and loans prove insufficient.

X. IMPLEMENTATION PLAN

1. Technicsl colisboration service: B

Ths necsssary know-how ie available in the oountry. In the initial cpsration period technicsl experts
will be pravided by ths supplier of equipment.
1

2. Project menagement:

No data given

3. Rewrvitrent and training of persennel:

Bo data givea

§. Timssshodule: The comstruction of the plant wil! taks 24 months.

2. DATA FOR EVALUATION

1. Profitsbility evelustion: 2. Further tability analysis for project 3. Nationel sconomic benefit-cost
Pasily e (Berbapirmy ! phen anelysis (Nations! priority seet):
{ ) Dosak-even point snalyris Chosk: Chosk:
(X) Retumn to total capitel (0 internal rate of returm () Direct value sdded and employment
() Py bk () Aoy s i ( ) R of peymen et
() Rantability: return (o squity capital Any method used payment
() Social marginal productivity of capital
() Backward and forward effects
()WM“W‘
() Any other method weed

O\vcmmholn-mm.umlln‘.:

Return to total capital: 9.9
Internel rete of returm: 12% (to total oapital twelve years)

m‘mwvtﬁﬁ-‘ﬂ\”rd»-\(tvwv.x* Hrs A 0
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Xitl. CASH FLOW TABLE (000 use Torminal
vaiue of
Yoo e
1 2 3 4 bl [ 1 R P 10 11-15
A Source of cesh L2800 J1a000.. OUBA LLRFR L 6MRR _6ARR | 6.RRR  6RRR GRAS 6 )RAR_ 6 ARR _
1. Finencial :
ro'u ial resources 7,900 7,000 . _ _ - - - - - -
1.1, Loen! - 3,000 - - - - - - - - -
1.2. Equity 4,500 - - - - - - - - - -
1.3. Suppliers’ credits 3,400 4,000 - - - - - - - - -
1.4, Subsidies - - - - - - - - - - -
2. Sales revenue: 2/ 0 0 6,RRA 6,888 6,RRR 6,RAR 6,8R8 6,888  6,ARR 6,988 6,BRA
8. Usss of cash S0 D230 8004 6080 _S5p978 5906 _5aR53_ _ 50790 5,727  _ 5,664_ _ 5,602 _
1. Fined capitai ex| iture:
toes! panditu 5,555 6,450 _ - - - - - - - - -
10, Lend, site i ( )
s MProvements,
12 feechinery & saiomant 5,555 6,450 - - - - - - - - - ( )
1.3, Mechinery & ( )
{replscemant)
2. Net working cepital:
ton! - 695 - - - - - - - - -
2.1, Stwks of maseriaks - 295 - - - - - - - - - { )
22. Work-in-process® - - - - - - - - - - - ( )
23. Swoks of finished - 300 - - - - - - - - - ( )
2.4. thers - 100 - - - - - - - - -
3 Pn-mmmonti
start-up expenses: &/ 1,R9% 305 - - - - - - - - - ( )
4. Production expenditure:
tow! penditure - - 4,121 4,121 4,121 4,121 4,121 4,121 4,121 4,121 4,121
4.1, Permonnel expenditure - - 260 260 260 260 260 260 260 260 260
4.2. Meterish’ - - 3,079 3,079 3,077 3,079 3,079 3,079 1,079 3,079 3,079
4.3, Administrative - - 159 155 155 155 155 155 155 155 155
sxpenditure
4.4, Indirect tancs & - - 15 15 15 15 15 15 15 15 15
rovaities
4.5. Other expenditure - - 612 612 612 612 612 612 612 612 612
lmn.mlcw-,
5 2::“ : - - 1,623 1,560 1,497 1,435 1,372 1,309 1,246 1,183 1,121
5.1, Intersst on losm - - 683 620 557 495 432 169 106 243 181
5.2. Repsyment of losns - - 940 940 940 940 940 940 940 940 940 *
& oredits
& O gt - - 160 160 160 160 160 360 360 160 360
C. Surphu/Defieit (A - B) 450 - 450 784 A48 910 972 1,035 1,097 1,161 1,224 1,2R6
Aceoemar 450 - TR 1,632 2,502 3510 4,509 5,647 6,808 8,032 3,318

* Loans of different terma should be shown separately.

* Annual va ' of production of finished goods misus
nmual sccumulation of finished goods inventory.

*Total production costs minus production costs of
Nnished goods.

*Not including intsrest during construction.

* Ansus! purchase minus snnual sccumulstios

of materish inventory.
'mmmromupmormmm-mu
puﬂoul nnnlypmﬁ . dividends, lulollh

| staff"s
tmupom:m Actually this sum will be
de-&nmhvchnnmuhfm
bptmbn which are 00t included under item 4.
( production rapenditurs ). The cash flow balance
should be programmed, therefors, in such » way
that all nphumml(ll!)c-hmd
I any year by ¢ sccumutisted murplus.

Comments:
* through the twelfth year; for the years 13-15 only the repayment of the long-term
loan is envisaged.
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PROJECT: SULPHURIC ACID

(Plenning year: 1970 ]

I. ORIGIN OF THE STUDY 1. This study wes prepered by a governmuntal advisory body

for the Minietry of Planning a'd “conomy in a developing sountry.
2. The study wes intended to investigate the sconomic feasibility of producing eulphuric acid from imported sulphur,

3. Size ol the economy considered:

Population (approx.): 5  million
- Pos capits GDP (spprox.}. 200 US$
- Other information: -

11, GENERAL DESCRIPTION

1. Products:

Sulphuric aoid (98.5 - 99%)

2. Mejor input materials:

Natural eulphur (to be imported)

3. Alternative technologies available and technology adopted for the study:

The following proossese have to be applied;

1) Combue.ion of sulphur .
2) Purifioation and drying of SO
3) Oxidation of 80, to 503 and nﬁ-orytlon ( H2’°4)

4, Loostiona! factors:
- Indication of particularly important factors:

Vioinity of a phosphate fertilieer plant; energy (36,000 kWH per day); ocooling water (37,800 nd per day)

— Actually proposed locality:

No data given

I, MARKET 1 Tabulstion of estimated demard on domestic and sxport markets: 2. Notss on methodology:
nerense The figure indicated for projeoted demand was o™tained from the
1968 Of which Projestsd oo four year development plan of the oountry. It ie expected that
m-ﬁ domand m the exieting sulphurio acid plante will expand production up to
Produet Unkt  conmmption In 1869~72 850,000 t by 1972. The gap ie to be coversd ty the new plant.
Domestio market
Sulphurio acid 000 t 450 (4] * 1,200

3. Seisction of product-mix:

Bulphurio acid will be ueed in the production of phosphate
fertiliesrs.
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OPOSED PLANT
IV. CAPACITY OF PR 0P 1. Nominal maximum capacity acoording to major process: 300,000 ¢
2. Maximum fessible capecity of the plant: o data given
3 Expected meximum output of the plant: 100,000 ¢
V. INVESTMENT (000 US &) _— ourroney
Towl ompenemt Tow ompenent
TOTAL WVESTMENT e diiBens emdulPen.
1. Fined smets 5,500 4,350 2. Working capitel 150 A5
L1, Land, e development _100 - 11 Inventories ""‘RO‘ A5
1.2. Dubding e S [ Production materials, fush [ fkioge
Py 0 memSmeses —ooseaeeo & sunilisry materiahe
T 2,030 1,160 f e o . -
-Ohers (utili'ies, power station) Work-in-process - -
- Finisived goods 00 -
2.2, Accounts raceivable mmmmmm e e S e
23, Other lquid sets T
1.3, Mashinry & oquipment _ane 190 3. Other investments 1,20 EA
o b T et 31 it o .S
(inel. storage of sulphur and acid, 3,370 3,190 ) :-unn;y'o:m«m _ :
::::)wtl, transport, duties and -Ill*ﬂﬂwll ‘20‘ 120
aterest during construction A00 0o
-- Training costs - -
- Others (1icenmen) 130 130
3.1, Start-up expeams ____4_'_79____ Rt U
- Conmultant feess - -
~ Couts for test run 50 -
- Others (incl. contingency) 0 200
[77°% fm
waplier -t Londing, loest Forsign
aunry's {inaurenes Import insaltotion ureney
Magor mashinry & ayvipsmen pon heigm) oy ot Toul sopenat
Sulpbur handling equipment
Combugtion furnaces (2)
Boilers (2)
Orying towers (2)
Ces filtars (2)
Fans (3)
Convertsrs (2)
Absorbing towers (2)
Centrifuges (')
Refrigerators (2)
Sulphuric acid containsrs
7
M. mv:j Tote! b of puresns: 2
n nd » [ E ) o
Suge R " W Shepe h h N
i oporstive thaps 3. Auxillery operative shops
mwm - & meintenance
~ Utilities control
~ Product & material storge
- Off-sits tramaport
- Guards, cloaners, stc.
Mo dstails available
3. Administrstion
~ Production management
~ Ressarch & dovelopment
~ Salos & purcham
~ General sdeninistration
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Vil. ANNUAL PRODUCTION

. Total snnual expected maximum output:

Domestic seles

Fereign seles

Unit y— Unit prise Arel
oy gtary -
Produst Unit Cuentity s e 1000 US & Cuantiey e
Sulphuric acid 000 t 300 20 6,000 - - -
Energy surplus 000 ¥WH M up to 405 - - -
2. Ewdummmmm:
3. Pricing policy:
Aseuming a price of $36 per ton of imported sulphur (CIF), the comt price of sulphuric ecid
18 estimated at $16 per ton. Sulphuric acid ie imported at an average price of USS 25 per ton;
it 1s estimated that the price of the domeetically produced sulphuric acid will fluctuate betwesn
219 and $21. For economic calculatione the price was eet at $20 per ton.
4. Planned seles organization:
Vili. ANNUAL OPERATING COSTS AND PROFITS Ant —_—
Poveign [ d
- Asnl auvensy Ot i L 1'"1] =uu
r Quemtiey [ Sompenam ——
Salm e R L1 N LN P 150
fown! corts » 2.1. Wage & miarine
memine aademes | Y Contrbution to
1. Meteria) comts 81 3622 socil soustios 130 .
a) Direct material coste: ;:’ :"'
Lesial coete merests 400 s
Sul phur t 36 102 3,672 3072 4. Rents = =
8. Indiract taxes at - -
b) Auxiliary materiale: ) compeny levet
Boiler water n 005 42 21 - e 100 X
Cocling water mn 0,019 7,200 136,8 - :; Buikdings .
Rtean t 1,500 21 e - ) om‘m 700 ..
Electricitye 17 S 9 - - 6.4, Other fined aommes
7. Wm 90 .
® Self-supplied 8. Otwrooss (ingurance, maintenance, etc.) _.311__ ——
8. Profit before tax 77 .o
of which - profi tax
Domestic Foreign
[\ o Ne. of ..h:r oot Cﬁhz oy
PR employed () :ﬂl parmm =|lﬂ =|l.
Top mmne e
Bagineers
Techaisions
Commercial saff
Cloeks and
trpis net specified
Foremen
Seilled operatioss
Unshillod oparstives
Part-time operstives
Other aposial categurin
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IX. FINANCING PROPORAL (in US ) 4. Suppliers’ credits:  uss 3,900,000
Rate of interest: &
1. Equity capital (total):  UR$ >, 000,000 Repayment: 10 years
2. Longterm losns (total): Uﬂ 1,670,000
Rate of interest 5.5
Repayment- 15 yeare 6. Remarks on the linencing policy: -

3. Other loans: -

X. IMPLEMENTATION PLAN

1. Techniosl colisboration service:

The necessary know-how 18 available in the country. In the initial operation period technical experts .
will be provided by the supplier of equipment.

2. Project menagement:

No data given

3. Recrvitment and i sining of personnel:

No data given

4. Other ierms. -

8. Time schedule:

The construotion of the plant would be completed within 24 monthe.

M. DATA FOR SVALUATION

1. Profitability evelustion: 2. Further tability analysis for projact 3. Nationel
Cheat: iife ...m. e phen snalyse (Nationel priority tewt)
:x; wxw u) Immdnnn ?)"n-u. alue sdded and
to v employ ment

i fdve (())Nu“- — { ) Balance of offoct

() Roatshlity: retum to equity capital Asy method weed peyment
() Soclel marginal productivity of capital
() Backward snd forward effec
() Synthetic benefit cost analysh
() Any other method used

”ammunmummm:

Return to total cepitsl: 11.5¢
Internal rate of return; 20%
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XIIl. CASH FLOW TABLE (000 US §) Torminal
vaiue of
Your s
1 2 3 4 2 [ 1 § 9 1Q PSS
A. Sourses of cash e LJMEIDL LS. L8800 505 60405 808%5., (S805 _ 6,405 _ 6,405 6,.40%
1. :I:Imeial resources: 3,900 Yo 6,405 6,405 6,405 ¢ 405 6,405 6,405 6,405 6,405 6,405
1.9, Losn! - 670 - - - - - - - - -
1.2. Equity 2,100 - - - - - - - - - -
1.3, Suppliers’ credits 1,900 2,000 - - - - - - - - -
1.4, Subsidies - - - - - - - - - - -
2. Seles revenue: - - 6,405 6,405 6,405 6,405 6,405 6,405 6,405 6,405 6,405
8. Usss of eash 3,785 3,789 5,454 95,421 5,387 5. 354 5.3")_ 5..237 51253 5.._2_22 _2._127__
1. Fined .
e capital expenditure: 2,135 2,165 _ - - - - - - - -
11 sis 1,330 Aoo - - - - - - - - - ( )
:M improvements, ’
. 1 1 - - - - - - - - -
12 mmqum 1405 1965 ( )
1.3, Mashvinery & squipment - - - - - - - - - - - ( )
{repincemant)
2. Net working capitai:
row - 750 - - - - - - - - -
21 Siosks of metariels - 450 - - - - - - - - - { )
22. Werk-in-proses ? - - - - - - - - ' - - - ( )
23. Seoeks of finished - 300 - - - - - - - - - ( N
1 - -
Poiomd, I N S S S ¢
4. Production expenditure:
oo/ fture: - - 4,429 4,429 4,429 4,429 4,429 4,49 4,429 4,429 4,429
4. Personnel expenditure - - 159 150 150 150 150 150 150 150 150
42. Mowrion® - - 3,814 3,814 3,814 3,814 3,814 3,814 3,814 3,814 3,814
4.3. Ademinisurstive - - 90 90 90 90 90 90 90 90 90
xpanditure
4.4 Ingirect tames &~ - - - - - - - - - - -
royelties i
48, Other spenditure & - - 375 375 375 375 375 s 37% 375 5
renm, sontinganaies,
Y]
6. Debt sorvice:
o _ = 86 832 798 165 1 698 664 631 _ 598
1. Intrest on loem - - 365 332 298 265 230 198 164 13 98
8.2 - - 00 00 00 500 500 500 500 500 S00*
rvmmdl- 5 5 5
e D & profit - - 160 160 160 160 160 160 160 160 160
B g ot
C. Surphu/Dotieit (A - B) 115 - 115 951 984 1,018 1,051 1,086 1,18 1,152 1,185 1,218
MesLismenicrr 115 - 951 1,935 2,95} 4,004 5090 6,28 7,360 8,545 9,76
Comments:
! Loans of differsat terms should shown sepanately
'A—dvhd;nhahd;ﬂndpwm‘ ® through the twelfth year; for the years 13-15 only the repayment of the long-tarm
sl sccumulation of finished goods inventory. loan is envisaged,
$Total prody costs minus produ costs of
finished goods.
*Not including interest during construction.
* Ansual purchase minus snusl sccumulation
of meterials iventory.
“This itom stands for the pert of profit which is to be
paid out, remely profit tax, dividends, fees of the
bors of the board, managerial staff’s
share in profits, etc. Actuslly this sum will be
opreciaion vich ey aot ebedod vedo e 4
-e
( expenditus ). The cash Now balance
M‘hm‘.m.‘g-’ud::-y
in any year by mhu?mﬂu

R '
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PROJECT:

'ETROCHEMICAL COMPLTX

{Planning year:

1967 )

1. ORIQIN OF

THE STUDY

1. This study was prepered by a deeigning company

2. The study wes intended to aeceee the feasibility of producing petroohemicale based on derivativee

3. Size of the economy considered:

-~ Populetion (approx.): 14 miltio~
- Pet capite GDP (spprox.): 240 uss
- Other information: -

for the government of a developing oountry.

of petroleus and natural gas.

. GENERAL DESCRIPTION

1. Products:

Ethylene (99.9 mol. % min.),
toluene (99.7% min.), xylene

2. Major input materisls:

LD polyethylene,
(99.5-99.8%)

Katural gas oondeneate; eodium ohloride

QWMMMMWMGUNM:

The production procees will be based on the fo
pyrolyeie of naphtha for ethylene produotion

- production of plastomere -

4. Locationsl factors:

~ Indicotion of

Raw material tranmsport, traneport of producte, power and

perticularly important factors:

eite conditione, meteorologioal and oceanographic conditions

- Actually proposed locality:

The actually propceed locality

shipment

mests the following requiremente:

of producte by eea) good eite oonditione,

llowing processing unite; fractiomatiom of

ran material oonvemiently
water and eleotrioity available

HD polyethylene, VC wonoser, PVC, detergent alkylate, benesne (99.9% min.),

condensate for preparing a naphtha cut-stees

aromatios recovery - sodium chlorids slectrolysis

industrial vater, harbours, eoil oonditions,

available; oonvenient for

M. MARKET 1. Tabulstion of estimeted demend on domestic and export merkets:
Current
Oltwhish  Mojessd  por
onauel m-ﬁ Jomand
Prodont Unit  consumption nis W

The eetimated domestic consumption in 1972 ie;
LDPR - 7,000 t/y; KDPE - 4,000 t/y; PVC 11,000 t/y;
dstergent alkylaie - 4,000 t/y, sto.

The Weet Buropean ethylsne production oapacitiee
are sstimated to be going up to 9.1 milliom t/y

in 1972, import up to 485,000 t/y and export up

to 720,000 t/y. It ie sxpected to export arcund
76,000 t/y.

The annual world oonsumption of plastioe is
estimated to be (in million tone) 27 in 1970 and
105 in 1980. By far the moet important plastioce
on the world market are polyvinylchloride and
polyolefines, acoounting for over 408 of total
plaetio produotion. The sxporte are setimeted

for LDPE - 33,000 t/y; HDPE - 6,000 t/y;

VC monomer - 24,000 t/y; PVC - 9,000 t/y; detergemt
allylate - 26,000 t/y) benesne - 16,000 t/y,
tolueme - 21,000 t/y, oto.

2. Notss on methodology:

The market etudy was made in close co~ordination with product
eslection and was backed up not only by statistical analysie dut
aleo by on-the-spot industrial surveys which were comduoted for
various countriee in Weetern and Dustern Burope, North Amerioas,
Afriocs and Asia.

It is aleo assumed that for at least Rive
domestic demand for petrochemicale
oonsideradbly.

or ten years to oome
ie unliksly to increase

3 Selection of product-mix: A variety
petrochemiocal complex based on
has been placed on foreign markste
internationally ocompetitive plant. Among the major utqorin
of producte deesrving consideration are; plastios, synthetio
fibres, synthetio detergents and synthetic rubber. Taking inte
aoneideration different factore, the comolusion was made that the
prinoi producte to be planned for ths propoesd complex should
be; 1) ethyleme, 2) ethylene—derived plastice and 3) detergente.

of producte can be produced by a
in order to build a large

ocoadensats from natural gas. Bwphasie
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CAP PROPOSED PLANT
[W. ACITY OF 0 1. Nominel maximum capeoity sooording 10 mejor procss:
2. Maximum feasible capacity of the plant:
3. Expected maximum output of the plent:  Ths sxpected output of the different production unite of the plant at 330 stream daye ie as follows;
. Fractionator -~ Naphtha for ethylene unit - 448,000 t/y; Ethylens Unit - 150,000 t/yy
VC Monomer Unit - 45,000 t/y; PVC Unit - 20,000 t/y; LDPE Unit - 40,000 t/y; HDPE Unit - 10,000 t/y;
Detergent Alkylate Unit - 30,000 t/y; Aromstios Recovery Unit - 64,100 t/y; NaCl Electrolyeis Unit -
28,000 t/y (Chlorine) .
Pareign Ponign
V. INVESTMENT (000 US §) aarvomy ——
Towd omper am Tout onmpenent
roTAL vESTMENT B nal
1. Fixed smets A4,700 2. Working capital
1.1. Land, e development « ). lnventories
12 Dubllags TTHEee T TTTTTITT - T
~ Fastory i & suxiliary satecials
- Offes 2/ - Purts & supplins for repais
~ Srerngs 5,100 & maintonance
— Othens 6,600 - Work-in-process
- Finithed goods
22 Accowntsrecevabe 00000 e mmmea-
23 Otwrbquidosess I
1.3. Machineey & oquipment __59,900 _ ______ 3. Other investmaents 700
fdvontls sov batow) © 31 Preiawestment costs o
~ Proliminary enpenditure
— Poaning costs
- Eaginsering coets 700
~ intorest during construc tion
- Treining costs
~ Others
_1_/ Obviously the study aesumes that all the machinss and 32 Stepexpemsss Y
equipment would be imported. land, building materials, - Consultant fose
local transport and part of the inetallstion cost may be - Costs fer teet rva
ths only looal currency component. — Others
2/ incl. in Factory
fab. Tromaport
e -t Londing, lsest Fordgn
v o impert insmliotion ourvensy
Wajer mushinery & equipment port feign) uty -t Towl ompanent
Fraotionator 1,600
Ethylene Unit 15,700
VC Monomer Unit 3,900
PVC Unit 1,800
LD polyethylens unit 18,000
HD polyethylene unit 6,900
Detergent alkylete unit 5,100
Aromatios reoovery unit 2,800
NaCl elsotrolysis unit 4,100
594900
*feite feoilities 25,500
Total Investment Cost 85,400
M. maning ruul Towlmnbwoipwmne 270
" t ] b = ] o
Sape ikt i [ Shops ik [ hift
1. . orative shops 7. Auxillary operative shops
MQWMD N~/ - Ropair & maintenance
520 ~ Utilition control N
- Product & materisl storage
~ Off-site transport
—~ Guards, clesners, otc

A00

124116

R e
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Vil. ANNUAL PRODUCTION 1. Totsl snnusi sxpected meximum output:

Domestic soles

Foreign seies

Unit price Annusl Unit prioe Anensst
ox foctory turnover (us 000 us )
Product Unit Guantity s 8} 000 US ®) Quentity Y
“thylene t - - - 76,400 47.0 3,591
LT t 7,000 450.0 3,150 33,000 360.0 11,880
#per t 4,000 526.8 2,107 6,000 424.0 2,544
V€ monomer t - - - 24,000 155.0 3,720
pyn t 11,000 283.2 3,115 9,000 221.0 1,989
Netergent alkylate t 4,000 175.4 102 26,000 155.0 4,030
Benzene t - - - 16,600 66.0 1,095
Toluene t - - - 21,000 52.0 1,092
Yylenes t - - - 13,500 52.0 702
Caustic sode t 4,000 70.4 281 28,000 49.0 1,372
n_p t 21,000 22.0 462 - - -
n-p t 38,000 17.0 646 - - -
Kerceene t 120,000 35.0 4,200 - - -
Zas oil t 142,000 3t.4 4,459 - - -
Raffinate, etc. t 29,600 30.0 888 - - -
Liquid fuele t 43,600 17.0 7414 - - -
Tetal 20,751 32,015
2. Expected ssies snd inventory build-up:
3. Pricing policy:
For domestic seiss, eales prices 207 up for estimated delivery prioes of plastomers, 5% up for those of
other chemicale except fuele have been agsumed.
4. Planned sales organization:
A epecial sales promotion gervice will be established for plastice and detergents.
Forsign
VIIl. ANNUAL OPERATING COSTS AND PROFITS yv— cuweney
Fereign - OmponInt
Aanual ourroney Cont iom [ 1] 0o us e
Cost e Unit m;‘. 10004 muu) oo us B
foutined 2. P el costs (*) —252 . Bela
fote/ costs 41,297 n.a. 2.1, Wagss & miaries
“9-8-93- s====2=1 22 Contributions to
1. Materia! costs LA social securities
Raw matsriale 2.3, Frings benefits 5,759
Naphtha t 4.26 14,816 i g‘.m"'"" 1
[} i 17. 1 .
varogen " w 0lo08 61 6. Indirect weee st %
ycrogen . company level, including insurance
P-P Fraction t  42.00 1,764 & D iation 9,602
Benzene t  45.24 597 61
Chlorine t 6B.96 2,822 ey m‘m
0 . 6.3. Office equipment
rth‘:' d chemical 3,385 b
*atalyst and chemicale ' 7. Administrative expeness 1,918
Utiliti & sios costs id
28 10,210
: 8.  Other coms N
Electricity kwh  0.008 2,821 9.  Profit before tax 11,469
Steam 6t 1.50 1'427 of which — profi tax  (ocorporats tax = 50%) 5,735
Fuel 10° kal 0.59%5 2,374 h0.  Net profit 513
Cooling water kl 0.008 1,382 '
Process water t 0.10 150
By-products Domestic Foreign
Anmuel
Kerosene t  38.00 i,”ﬂ - :“—-T l-hT -"’ﬂ
Cas oil t 31.40 +970 Catageries of Ne, of [ ] Ne. of i r
off gas t 7.14 - 963 porasses employed porsem wllﬂ pwrens we (" 1]
P-P fraction as t  42.00 ~2475%
rav material Toy managers
P-P fraction for eals t 22.00 - 121 Enginsens
B-B fraction t 17.00 -1,007 Techaiciens
Craoked gasoline t  17.00 =24333 Commaercial staff
Residual oil t  17.00 - 689 Clorks and typists
C5's t 17.00 - 119
Raffinate t  30.00 - 508 Foremen
Light polymer and t  30.00 - 3 Skilled operatives Information not available
light alkylate Sorniakilied oparatives
Heavy polymer and t 30.00 - 172 Unskilied operstives
heavy alkylats Purt-time operatives
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1. FINANCING PROPOSAL (in US $) 4. Suppliers’ credits:
1. Equity capitsl (total):

Information not available

2. Longterm losns (totsl): Information not available

- Rate of intersst:

- 8. Remarks on the fi ing policy:
3. Other loans.

X. IMPLEMENTATION PLAN

1. Technicel collsboration service:

Information not available

3. Recruitment and train...g of perscnnel:

5. Time schedule:

The firet production of ethylene, vinylchloride and high-deneity polysthylens, polyvinylchloride and dodscylbenzene should be started
at the lateet by the beginning of 1371. Low-dsnsity polyethylsns and aromatic recovery units should be etarted one or two yeare later.

Xi. DATA FOR EVALUATION

1. Profitadility sveluation: 2. Further profitability snalysis for given project 3. Nstional economic benefit-cost
Cact: iife (Borikability st onalysis (National priority test):
( ) Besak-even pomt analyus Chock: Check:
() Return te Wotal capital ( ) lotarnal rate of return @ ) Direct value added and employment
(% Pay back () Net pressst value offects
() Rentability’ return to oquity capital () Any other method ueed 1) Balancs of payment effect

{ ) Beckward and forward effects
() Synthetic benefit cost analysis
( ) Any other method used

Gove o shert outiing of e metheds ussd ang mejor tindings

The rate of returm to total i1nvestment, which was subsequently calculated by ueing the discounted cash flow technique, assuming ten yeare
for the sconomic life of the project is as follows: a) rate of return on investment (aseuming 507
corporate tax on profit) is 9.5',",; b) rate of return on inveetment (without corporate tax for the
firet three years) is 13,2°. This calculation is based on information contained in esctions V,
YII and XIII of this extract.

The pay back period (7 ysars and 5 months) was calculated on the basis of the total inveetments (section V) and ths profit before tax (eection VIII).
Nepreciation is not included in ths amount of profit. In ordsr to have mors complete idsa f -~ the
total benefits an important part of the intereste (item }) and indirect taxes at company level
including insurance (item 5) should be taken into considsration. However, this was not done
because of the lack of breakdown of thees iteme.

Direct value sdded employment effecte: ths dirsct annual contribution of the project to national income totals 821,144,000, i.e. wagee nund
salaries $2,952,000, interests 35,759,000, indireot taxse at company lsvsl $964,000, profit before
tax 311,469,000, Ths projsct providss jobs for more than 900 domestic employees and offere training
possibilitier both for employees and domeetic students of chemistry and chemical snginsering. The
number of employees per million dollare of investment ie only 11. That is rather low, but it 1e
typical of the petrochemical induetry.

Balance of payment effsct: The annual foreign sxchange earnings will exceed $30 million. It it is aesumed that ths whole machinery and equipment
1e 1mported ($53.9 million), the foreign exchange expsndituree will be paid back by foreign exchange earnings within
two years. Even 1f foreign exchange expenditures for spare parts, replacement, investment and salariss of foreign
specialists are taken into account, 1t will not change the picture subetantially.

Social marginal productivity of capital: The output-capital ratio of the nropoeed petrochemical complex 1s as follows:

valus added ?1.!54.000 3,94 (net val
RA L LI L a D04 ue added per 21 of 1tal t
e T ({ a per capital invested)
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Xi). SUPPLEMENT

Ethylens Unit

Naphtha
By-products

Keroeene

Gae oil

Off gae

P-P Fraotion ae

raw material

P-P Fraciion for eale
B-B Fract.on

Cracked gaecline
Reeidual oil

Electricity

Steam

Fuel

Coocling water

Proceee water
Catalyst and chemicals

Personnel coete
Interssts

Indirect taxes
including ineurance
Depreciation
Administrative expenses
Other coete (maintenance)

Cost,’'t: $31.00

BVC Unit

Naphtha
Chlorins

By-products

sTOoseNe

Gae 01l

off gae

P-P Praction ae

raw material

PP Praction for sale
B-B Praoticn

Cracked gaeocline
Reeidual oil

Eleotricity

Steam

Fuel

Cooling water

Prccees water
Catalyet and chemicals

Personnel ocsts
Intereste

Indirect taxee
inoluding ineurance
Depreciation
Adminietrative expeneee
Other coete (maintenrnce,
royalty)

Cost/t: $187.70

Unit
t

o> oo

K

.o§ * v o e

108 kal
1
t

Breakdown of Production Cogts hy Unite of the Petrochemical Complex

Unit Price

 JA 000 ¢
4.6 9,4R6.0
35.00 -4,224.0
31.40 -4,462.5
7.14 - 592.5
42.00 -1,764.0
22,00 - 462.0
17.00 - 645.0
17.00 -1,494.0
17.00 - 441.0
0. 008 1,065.5
1.50 219.2
0.595 1,276.%8
0.008 484.5
0.10 58,5
- 134.?
5579
1,478,0

249.1

2,466.8
492.2

61‘.8
» .

Unit Price

] 00t
4.26 637.2
68.96 898.0
35.00 - 284.0
31,00 - 299.8
7.14 - 39.8
42.00 - 118,
22,00 - o
17.00 - 43,2
17.00 - 100.4
17.00 - 29.6
0.008 149.7
1.50 136.7
0.595 124.6
0.008 115.0
0.10 9.0
- 629.6
392.0

409.1

68.3

681.9

136.1

170.6

VC Monomer Unit

Naphtha
Chlorine

By-products

Keroeene

Gae o0il

off gas

P-P Fraction as

raw material

P-P Fraction for sale
B-B Fraction

Cracked gaeoline
Residual oil

Flectricity

Steam

Fuel

Cooling water

Procees water
Catalyst and chemicals

Personnel coste
Interests

Indirect taxes

including ineurance
Depreciation .
Adminietrative expennee
Other coets (maintenance,
royalty)

Coet/t: £121,00

HDPE Unit

Naphtha

%;-g;oduct!

eroeene

Gas oil

Off gae

P-P Fraction as

raw material

P-P Fraction for sale
B-B Fraction

Cracked gasoline
Reeidual oil

Electricity

Steam

Fuel

Cooling water

Prooses water
Catalyet and chamicale

Pereonnel ocets
Interests

Indirect taxee

inoluding ineurance
Depreciation
Administrative expeneee
Other costs (maintenance,
royalty)

Cost/t;: $342.50

Unit
t

e

Unit price
$/¢

4.26
68.96

15.00
31.40

7.14
42.00

22,00
17.00
17.00
17.00

0.008
1.50
0.595
0.008
0.10

35.00
31.40

T.14
42.00

22,00
17.00
17.00
17.00
0,008
1.50
0.595
0.008
0.10

13.9
1,04R.3
2486
546.5
91.5

311.3
181,P
228.1
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XIl. SUPPLEMENT

LDPE Unit

Naphtha

By-products

erosene

Gas oil

Off gas

P-P Fractior as

raw material

P-P Fraction for sale
B-B Fraction

Cracked gasoline
Residual oil

Electricity

Steam

Fuel

Cooling water

Process water
Catalyst and chemicals

Personnel costs
Interests

Indirect taxee

including insurance
Depreciation
Administrative expensee
Other oosts (maintenance,
royalty)

Cost/t: $25R.0

Aromatice Recovery Unit

Cracked gasoline
Hydrogen

By-products

's
-
Réffinate

Flectricity

Stean

Fuel

Cooling water

Process water
Catalyst and chemicals

Personnel costs
Interests

Indirect taxes

including ineurance
Depreciation
Administrative expenses
Other costs (maintenance,
royslty)

Cost/t; $407.00

Unit
t

o o e

x
n§ - oo

o

107 kal

Breskdown of Production Costs by Units of the Petrochemical Complex ‘oont.!

Unit Price
t

4.26

35.00
31.40

7'14
42,00

22,00
17.00
17.00
17.00

0,008
1.50
0.595
0.008
.10

Unit Prics

000 8
24656.0

-1,1R2.R
-1,249.6
- 166.0
- 494.0

- 129.?
- 1R0.4
- #18.4
- 123.6

1,084.1
450.4
476.6
231.6

42.9
9R6.0

997.0
1,953.°
126.4

1,257.1
651.2
814.1

Detergsnt Alkylate Unit

P-P Fraction
Beneens

By-producte

f{ gas

Light polymer and light alkylate
Heavy polymer and heavy alkylats

Electricity

Steam

Fuel

Cooling water

Process water

Catalyst and chemicals

Pereonnel coets

Intereets

Indirect taxes

including insurancs
Nepreciation
Administrative expenses
Other coste (maintenance,
royalty)

Cost/t; $137.00

Unit Price

t

42.00
45.24

7.4
30.00
17,00

0.008
1.50
0.5%5
0.008
0.10

X0 g
1,764.0
597.2

37.€
R1.€
171.9

61.7
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XIIl. CASH FLOW TABLE (000 US §) nfarmet 1an mat avaslable Yorminet
velue of
You amets

A. Source of cesh

BRANSEY BN AT WAREEE GARE Y N BERREE ERE RRRE BRI R S GERAEE E@TE R AR W S W .-

1 Financial resourcey
totel

i
H
)

11 Loan'

12 Euvudy
13 Supphiers credits

14 Submdws

2. Sales revenue

8. Usss of cosh

M EE R A SN E A A e E e . . e % S S s S e n e o - ——
1 Fixed copital expenditure
ol

1.1 Land, ute imge ovements, ¢ )
& buidings

12 Machinery & squipment [ )
{rew installation)

13, Mechinery & equipment [ )
(replacement |

2. Net working capitel:
tote/ - v . e ees s e et —— S——————— - 4 e an— —— f e m L meem o eese. —— -

21, Stacks of inaterialy ¢ )

22 Work in-process ( )

23 Stocki of hnished
products

3 Pre-investment & )

4 Production expenditure:
rom/

41 Persora enpendsture
42, Materohr'

43 Admemtrative
oexpanditure

44 Indwect tres &
rovaitus

45  Oxher expenditure
(nn'i. CONTINGINCIes,
«c

5. Debt service:
ol

S1  inwrest on loare
52 Repayment of toens
& ot

6. Dividends & profit

taxes paid: —
C. Swurphu/Defieit (A - 8) ceetEE mmmemm mmmmEs fhmmS s cmEmes mmEESE = mmAms Smm e Eme e S mm—— o ————
SURPLUS/DEFICIT
ACCUMULATED
Comments

' Loans of dufferent terms should be shown separately

? Ansual valwe of production of finmhed goods mmus

mausl socumulation of finnhed goods inventory

Total prod coms maws prod conts of

(masied goods.

*Not cchedng mterest durng construction

* Anowal purchas mesus ansusl accumulation

of metenals eventory

*This tom stands for the pant of profit which 10 be

pdaul Mpoﬁlm Aﬂtmhnoldu
boerd. | staff"s

tn-puﬁuqc Actuslly tus sum will be

ontabluhod after allowances heve besn made for

deprecastion whuch are not wciuded undes item 4

l.t—‘l'mﬂ”)mhm
ncoumuisied aurplus
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PROJECT: PETROCHEMICAL (OMPLEX
{Planning yeer: 1971 }
1. ORIGIN OF THE STUDY 1. This study wes prepered by an independent ooneulting firm
for the government of a developing ocuntry.

2. The study wes intended 10 aeeees the feaeibllity of producing petrochemioale for export.

3. Size of the sconomy corsidered:
Populetion (appron.): million
- Per capits GDP (approx.) uss
- Othet information. The country hae large reesrvee of crude oil and natural gas, but
the looal market for petroochemicale is minimal; the whole output of the
petrochemioal complex will, therefore, be exported.
1. GENERAL DESCRIPTION
1. Products:

Ethylene, propylene, butadiens and aromatic derlvatives;
for detalled Informatlon ere the Supplement.

2. Major input materials:

Naphta combined with petrochemical raw materiale (beneene, tolueme, xylenee, oyolohexane and
n-paraffin) to be supplied by another petroohemlcal plant.

3. Altsrnative technologies avelleble and technology sdopted for the study:

Petrochemioal rew material could aleo be oombined with natural gas and oondensate or with
oondensate only. PFor the combination with naphta ses the Supplement.

4. Loostionel factors:
- Indication of pasticulerly importast factors:

Avallability of raw materiale, water and eleotrioity.

Actually proposed locality:

No information available.

11). MARKET 1. Tsbulation of sstimated demend on domestic and sxport markets: 2. Notes on methodology:
r's
Inoress The total demand for eaoh product in North and South America, in
Cusrent lu"ﬂ‘ Projossnd  pur Western Burope and in Southeast Asis was estimated. The possidle
Produst Unit  commmption .r- mi m sharee of the markete (which ®¢ not indioated hers) were estimated

with regard to prloe oompstitiveness in each sarket and ite
cuetom duty eysteam.

LOPE 000 ¢ 4,850 9,494 14.4
HDPE 000 t 1,690 3,340 14.6
Polystyrens 000 ¢ 2,000 3,110 9.3
Aorylonltrile 000 ¢ 1,450 2,840 14.3
SBR 000 ¢ 2,190 3,820 5.6
™I 000 ¢ 260 585 17.9
Naleic anhydride 000 ¢ 300 560 13.2
DT 000 + 1,790 3,820 16.4
PVC 000 ¢ 4,980 8,860 12.2
] oor ¢ 510 805 9.6
pp 000 4 1,441 3,310 18.1
Alkylbeneens 000 ¢ 910 1,315 7.6

{Explanation of abbreviations in the Supplement)

3. Selection of product-mix:

The product-mix wae determined with regard to achieving the highest
internal rate of return and the largeet possible variety of petro-
cheaicale.
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IV. CAPACITY OF PROPOSED PLANT ) . ) ’
1. Nominal maximum capacity according to major prooes:  Ethylene plant: 300,000 t/year
Propylens plant; 200,000 ¢,/year
Butadisne plant; 65,000 t,/year
Bensene plant; 125,000 ¢/year
Toluene piant: 109,000 t/year
§ Xylene plant: 46,600 t/year
2. Masimum feasible capacity of the plant: -
3. Expected maximum output of the plant.  Full capacity utilization is assumed.
V. INVESTMENT (000 US ) o, Forsimn
Yot component Yol compenem
TOTAL INVESTMENT G A T
1. Fixed sseets 2. Working capital ..
L.i. Land, site development 21 Inventorss
1.2. Buiding )} T TTETEOTT o mommosoms Production meterials,fuek 00200 TTTTTTToo somemmeses
~Fagtoy |  TETmsssss ooo-e-o-—- & suxiliary matsnals
- Offica . 54,540 - Parts & wpplies for repan
- Storage : & maintenance
- Others Work-in-process
- Finuhed goods
2.1 Accountsreceivebe [,
2.3, Othr liquid amsets
1.3. Machinery & equipment *° _ 272 R0 3. Other investments Included in Y.
(ke bebw) TTETEEET e 3.1. Pre-investment costs
Prolimunary sspenditure sEsssTIEs TmmmTmem s
Planning costs
Engineering costs
Interest during construction
* Utilitiss and general facilities - Training costs
- Others
s
Process Section 31 Sunupexpemes
Consultantfees  TTTmmmmmmmommmmems -
Conts for test run
Others
tab. Tramapert
wopplier oant Landing, jesel Forsign
-aunty’s (insursnse Impernt instalietion eurrency
Majer mashivry & equipsment port froight} Suty - Yorul samponent
Naphta cracking 2R, R00
Hydrogen production 1,440
Aromatics recovery 74 1R¢
Butadiene sxiraction 3,940
Dealkylation 1 ,370
PO prooess section 2,920
VCN process section 6,660
Styrene procese section 1,530
PG proceee section 1,580
Acrylonitrile process section 9,510
LDPE process section - - - - 25,920
HDPE process section 22,62¢C
PVC proocess section 6,470
Polystyrene process section 16,400
PP proceas section 76,000
SBR process section 13,5%0
Teraphtalic acid process section 12,050
Maleic anhydride process section R, 040
TDI process section 17,40
DNT process section R, 730
P-xylene process 3, 330
Caprolactam proce 19220
Linear alkyl bens .
Lak 21,310
VI. MANNING ulul Yol rovtier ot 3,668
L ™~ b o ] »~ ]
Shops it shil ik Sheps hift ] il
1. P operative shops .668 0 2 I.'umm operstive shops ¢
ilva supervisory stalf) - Repair & maintenance
. - Utilities control
O
operators 34308 - Product & material sorage
- Off-site transport

¢ Included under 1.

- Guards, clesners, etc.

3. Administration *
- Production managsment
- Ressarch & devslopment
- Sales & purchese
- General sdministration
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VIl. ANNUAL PRODUCTION

Total |

autput:

uss 222,550,000

Domestic sales

Foreign sales

Unit prics Annusl Unit price Annuel
ox fastory * wrnover ox foctory m“
Produst Unat Cuanwty wss) {000 US §) Quamity us s
LDPE tons 110,000 Wt 114
HDPE Long T, 00 R ¥, t 54
pvC tong 91,000 1914 17,408
Polystyrens tons ARISAVE Y] 144.° P,
PG tons 40,000 201, 9 Lot
Acrylonitrite tons LY 2891 31,1%
PP tonn 1041, D00 PIh e dne
“BR tons 4,300 2640 21,912
Maleic anhydride tong HU, (00 1 )‘:', -j,ﬂt:,\
l.inear alkylbenzene tons LIS 4] 1.4 i ,n’, ;
Nylon 6-F tons 18,000 1,177, 21,199
pl tono 30,000 G4 17,897
DT tona 61,400 044 1,690
TOTAL 200,050
* Average FOB price at country's port
2. Expected ssles and inventory build-up: No data available
3. Pricing policy: The pricee =¥ ¢k pypart nroducts were caleulated 1.~ average FOB price computed for each misor export market 1 10 “he following
WAV
POH fomestis oriee - (froipht, insurance, customs duties)

1
Nomeatie rrice . -

Whelesale nilce of the product at market 1

The intended {accounting) price of the internsdiate products (ethylens, propylene, benzene, etc.) was computed on the assumption
that a 10 rate of return on canital invested 1n the relevant plant units should be achieved.

4. Planned sales organizstion:

It 18 apsumed that several! international petrochemical companies will take part both in financing the project and 1n melling 1ts
protucte throigh their own sales network,

VIll. ANNUAL OPERATING COSTS AND PROFITS fo— m
Forsign [ ampanent
- Anoual currency Cost ivom L J" 1] [ 1" 1]
pries Quentity  oowms
us
fontom o 120 0 lmusy SRV 12 ersonnel coms (°) 215% _
fotal costs 191,941 2.0, Wages & wiaries 3, 0"
mEenes Sesnens 2.2. Contributions to
1. Material costs Avyta 0 :“:”‘;‘:;:: } 5" of wages and salaries 454
¥ 3. Fringe
iin_l:__m-’l!f'rla]l 3. Interests (7‘) 150008
Yirhtna t AN 1,200 26,424 4 Rents .
“racked pasoline t 19,51 RN ty, P6F 6. Indirect taxes at 6,542
lvdrogen Nm? .01 66,090 274 company level
Tolurne ¢ W f “3 Y ooe0 6. Depreciation 32,708
“thors 1 A9, 780 6.1. Building
fatalvet and 16, 1S 6.2. Machinery & equipment yof 12, 708
~hemicals 6.3. Office equipment v '
Power kWh D065 MR TRl by 4 6.4. Other fixad sssets
Seam ' it 44 TN 1,440 7. Admininmtwrumr 6,542
ooling water t ARRT RENE VIR 217 & miescots (overheads)
Huel 108 kead  o.a4e AR 1,00 8. Othercosts (maintenance: 27 of total investment) fie542
Process water " 9. Profit before tax 31,367
of which profit tax ast 14,115
smbsidies
1 Including off gam, materials for B-B fraction a and Domestic Foresign
; -
intermediaten calculated at aelling nricen e e
2 Tax holiday for first five vears of operation ) o . of & mlorios & No. of & ealories & owrreney
Categeries . bonefits o bonslin  sompanent
persens smployed persems mulﬂ permne ::ruu ] ] ]
Top managen
Engineers
Technicians
Commercial stafl
Clerks and typsts
1,068 9,515
Foremen
Skilled operatives
Semi-skilled operatives
Unskilled operatives
Part-time operatives
Other special categories
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1X. FINANCING PROPOSAL {in US §) 4. Suppliers’ credits: Us$ 107 million
Rate of interest: 7% p. a.
1. Equity capital (total):  US$ 120 million Repayment; 10 years
2. Longterm loens (total): US$ 100 million
- Rate of interest: % p. a.
- Repayment: 10 years 8. Remarks on the finencing policy:
It is assumed that several international petroohemical oompanise
will buy shares ‘n thie project.
3. Other loams: -

X. IMPLEMENTATION PLAN

1. Technics! collaboration servics: No information available

2. Project menagement:  No information available

3. Aecruitment and training of parsonnel: No information availabla

8. Tims schedule: The study did nct specify the phasing of comstruotion.

Give o shert ovtiine of the methads used snd major findiegs :

Raturn to total capital: 14% (working capital nct inoluded)
Pay beck period: 4 years
Return tc equity capital; 26%

Internal rate of return: 27% (working oapital disregarded)

—
X1. DATA FOR EVALUATION
1. Profitability evelustion: 2. Further profitabilit for 3. Netionst sconomic benefit-cost
et lfe (Borkobiity teet T for given project analysia (Natione! priority test):
( ) Bresk-even point amalysis Chack : Chogk:
(%) Retor to 1otal capital (R Internal rate of retuen ( ) Direct value sdded and employment
(0 Pay back ( ) Net present value offects
(R Remtability: return (0 equity capital ( ) Any other method used ( ) Malance of payment effect
() Social marginal productivity of capital
() Backward and forward effects
() Synthetic benefit cost analyss
() Any other method used
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Xil. SUPPLEMENT

Ad II.1. and }. Process Flow Chart of Petroohemicale to be Produced

NAPHTHA BENZENE TOLUE_I: XYLENER CYCLOHEXANE n-PARAFFIN
HYDROGEN
prooucrion —2 Mo
A N/ \' 4
Naphtha v
cracking P-XYLENE
Cracked Aromatice
> gasoline recovery >
\ Butadiene .
( ) B-B Fraction __ oo tion f-Dealkylation -} CAPROLACTAM
TEREPHTALIC .
¥ 3 ACID
FTHYLFNE PROPYLENE
T i | Y
vcu ‘ETY#ENE PO BUTADIENE
—l- —l ——-—J MALEIC LINEAR
LDPE HDPE  PVC || POLYSTYRENE PG ACRYLONITRILE PP SBR | ANHYDRIDE ™1 .y 24 -F ALKYL DEMEINE

>
ya
.

Ad. III.V. Ex on _of abbreviations:

LDPF. « low density polyethylene
HDPE « high deneity polyethylene
VCR -« vinyl ohloride monomer
PVC « polyvinyl ohloride

PP = polypropylene

PG « propylene glyoole

SBR - wstyrene butadiene rubber
™I « toluene di-ieocyanate
DNT « dimethyl terphthalate
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XIll. CASH FLOW TABLE (000 US §)

Your
1

2

3 4

5

6

7

i}

Terminel
velue of
oomts

9 10 11

A. Source of cash

1. Financist resources:
roeal 327,080

SR, 222,320 222,230, 222,530 2221530 2220500, 122,00,

222

2224720,

~82%2%0 22200, 2P0,

1.1 Loen!
1.2,

1.3.

100,000
Equity 120,000
Suppliers’ credits 107,080
1.4, Subsidies =

2. Seles revenue: -l

222,550

222,550 222,550

222,550

222,550

222,550

222,550

222,550 222,550 222,550

8. Uses of cesh

1. Fixed capitel sxpenditure: 127,080
totsl !

Q2.0 108

189,228 187,783 174,333 184,883 193,99
Jop220 357,103 5,333 '84,R83 193,99

192,545

~2L0%5 19,045 88,195

1.1, Land, site improvements, 54,540

& | ulidings

1.2. Machinery & squipment 272,540

{new instalistion}

1.3, Machinery & squipment -
{replaceement)

2. Net working capital:
toa

21, Stocks of materisis

22. Work-in-process * -
2.3. Stocks of finished
products

3. Pre-investment &
Rart-up expenses:

4. Production sxpenditurs:
roms! -

143,475

143,475 143,475

143,475

143,475

143,475

143,475

143,475 143,475 143,475

4.1
42.
4.3,

Personnel expenditure -
Moteriais® -
Administrative -
anpanditure

4.4. Indirect taxes &
rovelties

45

8. Debt service:
o

9,535
114,314

6,542
6,542

6,542

35,708

9,535,
112,314

6,542

9,535
114,114

6,542
6,542 6,542

6,542 6,542

33,753 32,308

9,535
114, 214

6,542
6,542
6,542

30,858

9,535
114,314
6,542

6,542
6,542

29,408

9,935
114, 114

6,542
6,542
6,542

27,958

9,533
114, 114
6,542
6,542
6,542

26,508

74535
114,314
£y542

94535
114,314
£y542

34535
114,314
6,542

6,542 6,542 6,542

6,542 6,502 6,542

25,058 23,608 22,158

5.1, interest on losns -

§.2. Repayment of joers -
& oredivs

. g oo

15,000
20,708

12,000

13,045
20,708

11,600
20,708

12,000 12,000

10,150
20,708

12,000

8,700
20,708

12,000

7,250
20,708

22,562

5,800
20,707

22,562

4,350
20,708

2,900
20,708

1,450
20,708
22,562

22,562 22,562

C. Surphu/Defisit (A - B)

SURPLUS/DEFICIT
ACCUMULATED:

31,367

31,367

33,322 34,767

mmmees mooees

64,689 99,456

36,217

37,667

135,673

28,555

173,340 201,895

30,005

231,900

31,455

32,905 34,355

263,355 296,260 130,615

! Lowns of different terms should be shown separately.
? Ansual value of production of finihed goods minus
smaual accumulstion of finished goods inventory.
?Total production costs minus production costs of
fimished goods.

*Not incleding interast during construction.

! Anmual purchase misus snnual accumulstion

of meterials ventory.

*This item stands for the part of profit which i to be
paid out, namely peofit tax, dividends, fess of the

hers of the d ) staff"s

Comments:

For simplicity r

it 18

d that the total complex will be constructed within one year.
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PROJECT: BTX - AROMATICS AND CYCLOHEKANE

{Planning yesr: 1971 )

1. ORIGIN OF THE STUDY 1. This study was prepsred by~ an expert

for  the government of a developing oountry.
2. The study was intended t0  evaluate the poseibilities of produoing BTX-aromatics and cyolohexane.

3. Size of the economy considered:

— Population (approx.): 115  million
— Per capits GDP (approx.): 100 uss
— Othar information:

1l. GENERAL Dt SCRIPTION

1. Products: l; BTX-aromatice: bensens, tcluene, paraxylene, ortho-xylens, mixed xylene
b} Cyolchexane

2. Msjor input materigls: Coal or petroleum ~=3 &) pyrolysie gasoline from naphta oracker
b) straight-run-naphtha

lA.mMMMMMiMMMWMQWNM:

Peedutook for BTX-aromatios prooessing will be either catalytic reformate or mized feedstcck catalytio reformate/pyrolysis gasoline.
BTX-aromatios processing soheme; hydrotreating - catalytio reforming - aromatioe extraction - para-xylene separation (PAREX Process) -
isomerieation and disproportionaticn. Cyolohexane processing: bensene is oonverted into oyolchexane by catalytic hydrogensration.

4. Locetionst factors:
— Indication of particulacly i f

7 Uy

Since aromatice prooessing operatione are part of refinery prooesses, the projeot should
be located within a refinery.

— Actually proposed locality:

The plant will be adjacent to an exieting refinery.

111. MARKET 1. Tabulation of estimated demand on domestic and export markets: 2. Notes on methodology:
Inoresss The expsoted demand in 1980 was derived from the expected output
Currem lolm Projessed : (1980) of induetries oonsuming BTX-aromatios.

Produst Unit sanmmption l“ Inl'% ™ Benseue

15,000 ¢ —>» 17,000 ¢ nylon
Bensene t 21,000 2,000 ¢ —3 13,000 t ineeoticides
Toluene t 5,000 © %00 ¢ —3 11,000 t washing powder
Para-xylene t 13,000
Ortho-xylene t 8,800 Pars-xylene
Mixed xylene t 5,000 s
Cyolohexane s 16,000 18,000 ¢t —» 18,000 ¢ polyeeter fibres

Ortho-xylene

7,800 ¢t —» 16,000 ¢ DOP

1,000 ¢ —3» 3,000 ¢t alkyd reeine

Cyolohexane

16,000 t—s» 16,000 ¢ caprclaotam (for nylon production)

3. Selection of product-mix:

The produot mix was determined with regard to the requiremente of
the petrochemioal complex within which the project ie to be
oonetruoted.




Unskilled workers

® See XII. Supplement

g
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E ACITY OF PROPOSED PLANT .
Iv.CAP 1. Nominsi maximum capacity according to major process: 53,000 t per year of BTX-aromatics: 21,000 t/y Bensene
g 5,000 t/y Toluene
9,000 t/y Orthoxylene
13,000 t/y Para-xylene
5,000 t/y Mixed xylene
2. Maximum fessible capacity of the plant: 16,000 t/y of Cyclohexane
3. Expected maximum output of the plant:  Full capacity utilization is assumed.
Foreign Foreign
V. INVESTMENT (000 US $) ourreney cuneney
Totsl somponsmt Torsl somponent
TOTAL INVESTMENT A N
1. Fixed seets 16,171 9,145 2. Working capital 817 596
1.1. Land, sits development 31 - 2. Inventories 817 596
1.2. Buidiags TR0 T T T TS - Production materials, fusls TTTTh T T
“Fstoy }y = mToTeSRes momem—eee & suxiliary materials
~ Offics — Parts & suppliss for repair
— Storage 1,009 - & maintenance 817 596
~ Others - Work-in-process
— Finished goods
2.2, Accounts receivable . S =S
2.3, Other liquid aseets e e e e
1.3. Machinery & equipment __24.881 . ___9,145_. 3 Otherinvestments 2,297 901
dosally so¢ bolow) T 3. Preimvestment costs LY.L A | ™ __
Production equipment 14,536 9,840 - Proliminary expenditure ¢ 3%
Transport equipment s 105 :'m"’:‘“ . - -
~ Interest during construction 701
~ Training costs %
- Others - -
3.2, Start-up expensss _oe o a8
- Consultant fees
A incl. in "Buildings" — Conts for test run
*%  incl. in "Start-up expenses" - Otwrs
C.I.P. Tramport
buyer o Landing, less! Forsign
{insursnee Impert insmiletion ourreney
Majar mashingry & aguipment port foight) oont Towl mponent
Hydrotreater unit for input-output of 160,000 - 180,000 t/y
naphtha
Reformer, unit capacity of 150,000 t/y of napitha
Aromatics extraction unit of 120,000 t/y
Aromatic fractionation of 100,000 t/y
Cy-splitter unit of 40,000 t/y 14,536
Parex process unit incl. sieve chamber and fractionation
unit of 60,000 t/y ohar
Tortory unit of 50,000 t/y
leomerisation unit of 50,000 t/y charge
Cyclohsxans unit of 15,000 t/y
Extension of existing power plant
M. MANINING TABL Towl nonborotpwmsns 205
n nd w ™ ] )
Shaps shik shik ik Shope il [ ohike
1. operstive shops 3 2. Auxillery operstive shops \—"%\—4
m'myum N e ~ Ropair & maintenance *
Operators 120 = Utitis cantrol
Shift engineers éform) 8 ":;"‘"M"""
Plant eaginesrs (supervieors) 5 P 4its ransport
Plant laborstory chemists 10 — Guards, cloaners, etc
20
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Vii. ANNUAL PRODUCTION 1. Totst snnusl axpected maximum output:

Domastic salas

Foreign sales

Unit Anruel Unit pries Annugl
choy e oy M=
Produet Unit Ouamtity wse 000 US & Quantity ' I
Bentene t 21,000 119.9 2,519
Toluene t 5,000 110.0 550
Para-xylene t 13,000 239.9 3,119
Ortho~xylene t 9,000 129.9 1,169 No exporte foressen
Mixed xylene t 5,000 120.0 600
Cyclohexane t 16, 127.3 2,037
Total 69,000 144.8 9,994
2. Expected ssles and inventory bulid-up:
Capacity utilization for the firat two yearn would e 657% and 95% rsepsctively.
3. Pricing policy:
Selling oricee are calculated at the level of CIF prices.
4. Planned sales organization: -
VHI. ANNUAL OPERATING COSTS AND PROFITS BrR-sromstioy, Syolonexanforie
Forsign - ompansat
Annusl Surrency Cost item 1" 1] L1 1]
Unit priee Cuantity coes somponent
Cost item Unit  (USS) (000) (000Us$) (000 US 2 nel )
fotsl couts 6,64 2.1. Wages & salaries 157 10
- R-B- mEm=e=2 ] 22 Contributions to 94 6
1. Matarial costy _LReB tocil scuritie }
BTX-aromatics 2,659 :2’.3. :’;i.lnm .
Raw materials 4: Rents hd
“eedstock-reformate t 75.9 54 1,402 6. .M*mnyul:v.:ln -
(net) 6. Depracistion LE18 100
Utilities 6.1. Building 63 3
6.2. & t 1,369 A7
Flectricity kwh 0.008 16,960 142 6.3. mubmm traneport equipmant ' 59 3
St eam t 1.26 177 223 64. Other fined ssests 127 7
Cooling water 6’“ 0.006 13,427 A5 7' ' Administrative ax 63 .
Fuel 10° pal. 1.47 159 234 " & siles costs P
Cni;\l'r:i;}\:d - - - R 8. Othercosts (insurance) 0717
TCRD Uof
¥aintenance supplies - - - 219 9. :oﬂnh-for.;):“ 30 349
—:gdﬁu
’yclohexane 1,209
Paw materials Domestic Forelgn
Renzene t 76.0 15 1,143 ! :n-l-r :u-d-r :l'ﬁ-’
Hydrogen vt na. n.a. 32 A [ — No. of bhu Mool irhp i smpsae
Utilitiea persens smpleyed pareens wmu porsns s L 1" 1]
Electricit kwh 0.00R 4RC 4
e ricity i : Top managers 3 15.5
PM-water my n.a. n.a. Engineers 10 29.6
Cooling water m 0.006 40 0.25 Techaicians 10 2.9
Catalysta and . . . 16 Comutuercial saff 20 25.2
chemicala Clerks and typists 32 26.9
Maintenance supplies - - - 13
Foremen 16 21.6
Skulled operatives 136 110.5
Semi-akilled operatives - -
Unskilled opetatives 2R 10.3
Part-time operatives - -
Other special catagories - -
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iX. FINANCING PROPOSAL (in USS)

1. Equity capitel (total):  US$ S, 398,596

4. Suppliers’ credity: -

2. Longterm loans (totai}:  local long-term loan: USS 1 » 341, 270; uto of interset; 8%; repaymant;: 10 yeare

— Rate of interest: foreign long-term loan; UsO 40 025, rate of interest: 7%; repayment; 10 yoars

— Repayment: 5. Remarks 8 on the finencing policy: Debt-equity ratio is 72 ; 28
3. Otherlosns:  Short-term local loan: USS$ 1,470,000; rate of interest: 9%

Government dsbenturee: USS$ 1,050.000;

rats of interest: 6%

X. IMPLEMENTATION PLAN

1. Technical collsboration service:

2. Project mansgement:

A turn-key oontract is eavisaged.

3. Recruitment and training of parsonnel:

Operative etaff will be trained in the refinery dus to the epscifio nature of the prooesses involved.

nade for 20 supervisory employees to be trained overseas for a
All other looal staff is trained for a period of six months.

8. Tirme schedule:

Comstruction will take thres years.
oapacity utilisation be achieved in 1980.

Provieion has been
period of six months prior to ths start-up of the project.

It is proposed that the oomstruotion start inm 1975 and that full

XI. DATA FOR EVALUATION

1 Pnﬂwmymhnﬂoﬁ 2. tablii lndylhlorm 3. Nationel sconomic benefit-cost
smtum oo project analysia (National priority teet):
ﬁ) lndmphtndyﬁ Cheak:
X) Retum to total capital (ﬁllhnnlmofnhn () Direct value added and smployment
@) Poy dback ( ) Net pressat value offects
() Romtability: return 10 squity capital () Any other method used » l-lmofmmmm .
(') Social margingl productivity of capital
() Backward and forward effects
() Synthetic hcmmu-dy-
( ) Any other method used

Mathﬁnolumummlm:

Break-even point: 40%

Return to total oapitsl: 20%

Rsturn to equity cepital; 4%

Par back: total ocapital: 9 years

Internal rats of rsturn: 21.7%

Yoreige exchange sevings: Year 1 (US§ 000);  4,222.8
Year 10 (UBS$ 000); 5,753.5
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Xil. SUPPLEMENT

Ad VI. MANNING TABLE

2. Auxilisry shops

Repair and maintenance
Workers (engineers)
Foremen

Supervisors

Helpers

o e




LY .
w1/ PAGE 6
Xill. CABM FLOW TASBLE (000 US §) Torminat
o valve of
1 2 2 4 5 t ! f Pl W0 11
A Saurse of seeh SLENL LA RO R L a0 a9 Y £ LRIV L N Ty L S IV L
1 Finencil resourcoms
rore! L TLA LT R P I T : -z =z - o
11 Loen! ARLEN 4,2 7, 1RR - - - - - . - -
12, Equity AR\ 1,890 1,177 - - - - - - . -
13 Suppheny vredits - - - - - - - - - - -
14 Subwives - - - - - - - - - - -
2. Seles reverne D DL T B 0 9,99 9 99 e 99 DM
s of cand 1,684 4,50 13,044 70085 Ty %0 1e942 6y 118 6y 102 [ Fy 1R 14844
1 Ficed capial axpenditure
rote! RS ¢ S TRl T R S - S S o
11 iand. mte wmprovements, W AR7 2R - - - - - - - - { )
& buiing
12 Machnery & equepment - 4y 200 10,604° - - - - - - - -
{new immiiation) ( )
13 Mochinery & squipment - - - - - - - - - - - ( )
fraplecernent}
2. Nt working capite!: _ _ nys . . . _ . _ . -
ross/ - e e e S i e o s e o — e e
21 ookt of meterseh ( )
22 Workingroom - - e - - - - - - - - ( )
23 Bocks ot trwehed
sroducty ¢ )
3 Pre-imestment & . - - - - - - - -
NOrtup expenegs R M:‘ _ . * ‘_“" e e o e | )
.i Production expend.
" somr fure. - - - L,I50 4,000 4,205 4,005 4,000 4,208 8,205 4,204
41 Morsormel sxpengriues - - - W AT T T TN TN T T T T
42, Masrn' - - - 2,575 2,RR 3,030 Lo Low 1,010 030 14,030
43 Agwwrmirative - - - T o ey n " 1m0 12 12
Pt e
44 ndwrect mps \ - - - 0 2 >0 RIS N0 99 297 ;
roveliss ‘\mg ineurance’ al ? ) ) ) 3 7
45 Omer supendirure - - - 4\ 434 434 434 4348 434 44 444
-e)
S Debt srvoe - - - 2,9R0 2,80 2, 6AR 1,101 1,602 1,541 1,460 1,419
L - — e e —_ -
61 e on toarm - - - 1,004 60 4K S66 A%5 404 23 247
$.2 .hw-mdm - - - 1,976 1,976 1,976 1,137 1,137 1,147 1,147 1,137
N , e . N 1,70 1,701
3 o-v-:ll profn - - - 24 540 642 10 474 A9, ',,,), '.,69
Sy 14E APEEE! & 73 1,440 2,064 2,452 1,276 1,297 1,380 2,076 2,140

C. Swrptua/Oufigh (A - 8)

RS USDEFICTT
ACCUMULATED

- 1,440

¥, 704 5,95 2230 12,474 15,AR0

17,9% 20,096

“The newr sands for the part of profit whach 1o be
poet ot d—dppnfnm dovudends fows of the
the

Commanty

After the sixth

vear of operation 457 profit tax 1s charged.
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PROJECT PROD!CTION OF CHEMICAL FERTILIZERS AND 1| NTERMEDIATES FOK EXPLOSIVES

{Planning yesr 1967 )

t. ORIGIN OF THE STUDY 1 This study was prepered by an independent consulting firm

for a national development bank in a developing mtry (in Africa)

2 The study wes intended to  find out the poARibilities for manufacturing basic chemicalas (mainly fertilizere and irntormediatee for srp.neives) which could
lead to a degres nf formign exchange naving, and 4t the same time serve as a basin for gradual sxtenmion .nd diversification of the domeetic chemical

industry.
3. Size of the economy condered

Population (approx ) M madhon

Per capsta GDP (approx ) 200 sy

Other infosmation

. GENERAL DESCRIPTION ]

1. Products: The production of the following commoditiae 18 proposed: ae intermediate producte - eulphuric arid (9% conc.), mtre acid, ammonium
phosphate, P05 i1n phoephnrir acid, ammorium nitrate; as end products - ammonium enlphate (21¢ N + single-superphoephate (1 me,), tripls-
euperphosphate (464 Po0c), NPK compound fertilizer (15-N 1 V5-P20g ¢ 15-K50), potaserum (607 K.,0), ammonium nitrate, mixed acid (35-BNOy 1 58-H,304 1+
6-H30), mulphuric acid (’JJ’—')W{), aluminium sulphate, and plaster.

2. Majof input metarisls  Tha main inputa are sulphur, rock phosphate (39% P20,), chioride (60% K,0), ammonia and elumina.

3. Alternative technologies available end technology sdopted for thestudy: There will be ssparats plante and separste production lines for differsnt product groups,
but single and triple superphosphate are produced in the same plant with differsnt mixere only. The production proresses proposed ars conventional.
The grinding, packaging and loadin, plants ars used for all kinds of fertilizere produced. There will be, however, differsnt granulating drume for
NPX compound fertilizer and z.nglo,tnplo superphosphate. ™e production of ammonia sulphats is based on phosporic acid, sulphuric acid and ammonia
and not on the Mereeburger process. The production process in the main plante 1s continuous; 1t 1s eemi-automatic in the packaging plant.

4. Locstional factors:

Indication of particularly important factors  Tha me Jority of raw materials has to be imported: B6,810 tons in bulk and 13,430 tons (ammonia) 1n liquid form.
Totel annw 1 production will amount tn 106,900 tons, of which 85,600 tons are fertilizers (packed), and 21,300 tone intermsdiats producte for the
production of exploeives {including 3,170 tons of acids in liquad for., which need special transport facilities). The complex has an 1netalled
capacity of 2,000 XKW and electricity consumption nf about 12.3 GWh per annum.  Puel coneumption will amount to 2.1 sillion litres, water
consumption to 100,000 cubic metres.

Actudlly proposed locality  The locality proposed 1e a sssport (with 8 1c.ent landing facilities for the imported raw materiale), in which vicinity all
non-fertiliser products can be sold. In the future this locar. »1.7 be connected with an inland vaterway, which will touch e grest area of
fertile land. It 10 aleo near to rock pho«jhate deposits, which may e:bat)*ute the neceesary 1sports. Cheap cooling water in the form of [ L7
water 1# aleo available.

1. MAAKET 1. Tabulation of estimated demand on domestic and export markets 2. Notss on methodology: Pertilisers and basic waterisl for the production

of explosives are the most 1mportant end-;roducts of the snvieaged

Saoresm chemical complex. As the ieport etatist:re for fertilieers of the

Currem OF wiish Projessss par last years do not exprsse the rsal domeetic demand brt only reflect
w0

snowel impered the i1mport licences granted, demand pro jections were based on the area
Produs Unie Srmmption (%) = 1870 cultivated for crops of firet priority (export crops, marketable
— in pure cropo). Aseuming that the actual agricultural “sxtension eervice"
nute ent will be improved, 1t ie expscted that at least 50 - 79% of the first
Pertilizer Priority crops will be served with fertilisers. On the basie of this
Nitrogenoue fertilizer 000 t 1,010 100 6,600 ares and the optimal fertilizer compoeition for the various first—
Phosphate fertilizer 1N 100 8,800 priority crope the future demand was calculated. These estimstions
Potash fert:liser " 261 100 6,600 wers compared with the thrse other recent etudies conducted by
Unepactfind fomtilieer " a5 100 - international agenciee. In the case of othsr end-producte demand
\ " projections wers relatively less complicated eince thers was just one
Exploe1ve prospective buyer for each praduct.
Ounpowder 2 " 179 100 )
Blasting oxplo-'worj " 2,188 100 ) 1,150
Other prspared sxplosives " 5 100
Aluminius eulphate " 2,817 100 (,g'g)}/
(for weter purification) !
Oypeum - (,Z'g)y
’
Sulphuric actd 370

1
-/ The market of explosives ie ths market for mixed acids (sulphuric acid
and nitric acid) and ammonium nitrate.

7 There will be poseibilities for exporting to neighbouring countries the 3. Selection of product-mix: The task of tha study vas to plan a chemical
intermediate produote for the production of approzimately 2,750 tome of Complex with products that can provide e besie for further development
blasting emploeivee. of the domestic chemical industry. The poesibility of productios of

ammonia, calcium carbide, caustic soda and chlorine was examined, bdut
An eetimate for 1974. rsjected because of the lack of relevant raw materiels ead exceseive
coets. Pertilising products are the mcet important of the envieaged
production programme since for thess commodities potential selling
poesidilities are excellent. Other producte wers selected mainly to
guarantee a better utilisation of production capecities.
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IV. CAPACITY OF PROPOSEC PLANT 1. Norminal maximum capacity according to mejor procss:  The main plante would technically permit 307 overloud as comprred

with the output ratings listed in VII and in ths flowsheet which 1e given in ths Supplement.

2. Maximum fessible capecity of the plant: Naximum feanible capacity 1a approximately 10f higher than sxpected maximum output,

3 Expected maximum output of the plant The expectad maximum ocutput aes indicated 1a VIl 18 determincd by the eetimated domestic demand for fertilizers

and explonivee.
Fersign
V. INVESTMENT (000 US 8} ‘./ orveney m
Towl ~ componsmt Touwl asmpanem
TOTAL INVESTMENT 13,785
aensbhebse: sewlbssee:

1. Fined smets . 9,418 6,108 2. Working capital RS 607

19 Land. dite developmuent 7 L. 261 EY) 21 lnventorm 1,210 570

1.2. Bubdings FNCTEY TOT T T T T 7T Production matermis, fueks T om T o TrmEmEems

Factory YT T & sunibary moterisls  (° monthe) 579 570
Office and canteen 232 Puts & spplies for vpar - "
: 1118 & maintenance
- Othen ' Workwvprocess (' week } 1A -
Auxiliary departments 338 Fagwdgoods (' mo. fertil.; 2.5 mos. for others) 1,017 -
Carages 2R 21 Accountsrecewable (6 weeka) IR (]
2.3 Other bquid mests 67 LI
1.3. Machinery & squipmment __6,328 5,9 3. Other investments 1,662 160
M bobw)  TTTEETI mTTETT o 11 Prewvestment coms
Prolwwnary sxpendsture TITTTTRTTT 7T oo
Panning costs 100 T
Enginsering conts 100 70
intwrest during construction (<. A p.a.) 1,094 -
Tramng cots 213 16
N.B., Others 144 -
1/ No import duties are calculated on aseete. It 32 q:::‘:m R
1e aseumed that the pro ject be granted exemption Conts for test run
from import duty under an investment promotion Others
decree.
3/ No coete for land are included in this amount '
eince 1i1ndustrial sites may only be rented. b Tranapont
uppller -t Landing, heest Forsign
Capacity ounry’s {nnursnse impert ingmtistion aurrency

Najer mushinwry & equipaeent power KW pont haght) duty ot Towl amponent

Nachinery for sulphuric acid production 300 537 19 205 761 639

Machinery for phoephoric acid production 0o 126 42 160 kP 80s

Machinery for nitric acid production 50 449 r4) 68 944 A8y

Machinery eTuipment for asmonia etorage 25 1y A 61 207 161

Machinery for ammonium sulphate production 50 269 2 59 130 299

Machinery for ammonium phoaphate production 110 225 [ V7 26R EZR)

Machinery for asmonium nitrate production 20 146 5 V7 18R 164

Rachinery for euperphoephate production 100 492 19 69 540 486

Nachinery for W=P-K fertiliszer production 200 442 25 m 544 476

Nachinery for the grinding plant 2% 289 6 49 144 4

Nachinery equipment for bag./load. plant 50 19% 29 54 478 121

Nachinery squipment for sluminium sulphate prod. 10 52 2 19 93 T2

Equipment for concentrated mtric acid prod. 10 29 1 9 9 34

Machinery for cryetallized ammonium nitrate prod. 10 54 Q. 500 10 64 59

Machinery for plaeter productirn 150 152 9 Y| 195 169

Auxiliary and eervice Jepartmente

- Power, eteam and water supply 300 192 )

~ Repsir workehop 25 45 )

- Offices, equip. 1n soc.al and eanitary buildings ; 59 ) 19 175 160 654

- Lighting and fire-fighting squipment 40 SR )

- Other equipment ) 212 )

Vehiclee 46 1 0.300 47 46

M. mtmﬂ Yot mter of 201
= E ] »

1. operstive shops Bl A6 __4Q 2 Auxiliery opsrstive shops b5 32 29
m‘w naff) - Repair & maintonance 3 3 3
Sulphuric acid plant 6 5 5 - Utilitios control - - -
Phoephoric acid plant 7 7 6 - Product & meterial sorage ( Ammonia) 2 2 2
Mtric acid plant 4 4 4 - Off-aite transport 20 - -
Mmmonium sulphate plant 5 3 3 - Guands, cleanens, otc. 94 7 7
Asmonium nitrate plant 4 3 3 -Bagging and loading 22 17 "“
Ammonium phosphate plant 3 2 2 ~Water supply inc. eewage diepossl 3 3 3
Superphosphate plant 9 - -

-P-K fertiliser plaat 6 6 ¢ 3. Administration i = =
Orinding plant 5 5 - - Production mesagement 12

Alwinium eulphate plant 4 3 3 - Remarch & development 4

Mtric acid conc. plant F 4 2 2 - Sales & puschese 2

Amonium nitrate cryst. plant F 4 2 2 - Gonsrel sdminisiration 10

Plaster plant 4 4 4
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VIi. ANNUAL PRODUCTION 1 Total snnusl expected maximum output:  $4,41;, 000

Domestic setes Foreign seles
Uit pries Ansuet Unit prime Anemast
- fastery —rnover ox tastary ;""’
Product Unn Quaneity e 1000 US & Cuamivy s e wue
fotal value of production M, “4
Ammonium Rulphate tonn 19, 00 f0 1,k
Single superphoaphate tonm R 00 54 4y
Trinle muperphosphate tons LRI A 100 1,40
Ll SEGLYRESEEN rnmqound fertilirar tone 19,600 100 3, 960
Potansiam {609 K0 tons t, 100 3 >
Ammoniam nitrate tons 2,00 106 262
Mixed arid (cone. nitric acid and tons 1,600 60 9¢ 1,400 0 "
sulphuric aeyd)
Sulphurie aryd tone 170 1207 17
Aluminium sulphate tone 9, 240 60 554
Plaster tone 6,600 0 19R

2 Elmﬂl"mybuildﬂp: It 18 aseumed thet full production (expected maximum output) w11l be reached slreedy 1n the firet yeer of
production. No explicit refarences on changes in the production programme and production voliume in the following yeare ere mven,

3. Pricingpolicy: Fertilizer prices were calculated on the basie of the current c.i.f. prices for the imports compareble to the i1tems in the production
programme. Thess prices were set at levele about 10 - ?9% lower than the c.i.f. prices actually paid. The prices for non-fertilizer producte
wsre fixed on the eame level as the present c.1.f. import pricee (ncludxng all duties).

4. Planned miss organizstion:  No detailed specificetions ware given on the planned esles orgmnisetion. However, 1t 1s ameumed thet no large organisation

will be neceseary, as the selling of fertiliszere will be organized mostly by the governmentel agricultural "exteneion eervice”{ the non-fertilixer
products will be eold to onlv & few big cuetomers. .

VIIl. ANNUAL OPERATING COSTS AND PROFITS Avos —
Fereign [ ampanem
Anroel Surreney Com imwm 17 1] [ _1'"1]
Unitpris  Quamity ooem
Cont iomn Unk 0B & woeuss eesuse
— 2. Personnel coms (*) (X4 10
fowicoem (' - Q) 6,552 1,96 L1, Wages & miaries a4y 10
Semmen ccemman | 3 Contribution m o
1. Materiat costs 4,330 3,416 sociel securities 2 -
Raw materisl 13. Frings bemefits 9% -
Sulphur t 4R.5 18,000 271 A6 3 inwrwts (everage) 7/ 416 -
Ammon 1 1 t 46.0 13,000 59R 508 4. Rents (for complex plot) 36 -
Rock phosphate 1 218 44,000 1,043 1,047 5. indirect taxes st N -
Potassium chloride t 41.% 16,000 664 664 compeny leve!
Alumina t 7. 1,000 Fal 2N 6. Deprecistion (iLinear method) 645 00
Filler t 2,85 6,000 17 - 5.1 Dullding and e1te dgvelopment )#3# p.e. 103 -
Auxiliary materiale - . . 20 1 6.2. Machinery & equipment zproc’onng € tranep. 25€ p.a.) 447 300
Packagingn 000 bags 250 2,857 713 - 63. Offics squipmemt (2% p. . 15 -
Coete of inetelled 64. Other :nveetments (4.8 p.a.) 80 -
capacity (elec.) 000 KW p.a. 24 ? 48 - 1. Administrative expenes 74 .
Elec. coneumption Mwn &0 12,1300 98 - & sies costs -
Fuel of1 t 70 2,044 178 - 8. Other costs -
Vshicle fuel 000 litree B0 90 7 - 9. Profit before tax 1,860
Steam 1/ - - - - - of which - ot tax3/ (501) 928 z
Swset water 000 m?} 110 95 10 - - ubaldios -
Boiler feed weter 000 m® 110 8 2 -
Outeide repair costs - . .. 244 150 Domestic Foreign
) .-.T 0 wiwin & vy
_‘/ Steam as a weete product of the sulphuric ecid production Cotagaries of Ne. of w Ne. of wn Smpene
procses 1¢ svaileble without cost. ormns employed L] ume [ we L' 1
g/ Annual average for the G-yeer period from the first year of . _
production to the 9th year of production (assuming repayment Top managens - - z ;2 i;
of loane in € years, with a 4-year grace period). T""" 5 2
Y According to an inveetment promotion decree newly estabiiehed Commarcial aaff 3} 15
indretrial enterprisee can be exempted from income tax up to Clocks and typisss 10 14
ten yeers. The annual profit depends on intersets to be
payed each year. (See caeh flow teble.) Foremoa 19 115
Siled operstives 60 15
Somi-akiliod opersties 109 143
Usskilled oparatives 70 70
Part-te operstives - -
Other apacial cetegoriss - -
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1X. FINANCING PROPOGAL (in US 8} 4. Supplwery' credits: 500,000 - Hepavment within three years.

1. Equity capital (towl). £, 100,000

2. Longterm loans (totsl}. 5, 500,00

Rate: of interent a, poie
Resayment A norwmal duration of A veyrn Fiyp an,eerpm 5 Remarks on the finencing policy Thia 15 only 1 ~rude financing pronosal.
loans 1a envisiped, with 1 s#rire per: 31 of
I - 4 vearsa.
3. Otwr losm.

X. IMPLEMENTATION PLAN

1. Technical collsboretion service. !t 1< issumed thit the detarled olanning 1nd the 1na*allation and debugging nf michinery and equipment will be done by
foreisn engineering firmn. N0 special terhnical ~allabaration Aervien will he needed for the implementation phase. It 1s suppoeed that the
managerial staff to he 1n-lijed in the know-how rontract will miiranten ininterrupted implismentation of the project.

2 mmt: Engineering ronsultants ire engaged turing the ronitpictgan rerind, who wil! ~an*pal ~acts and quality sust as the terhnical
checking of machinery and equipment.

3. Recruitment and training of personnel: As no trained labour for the ~hemical industry 18 availible on the domestic market, at least foremen, ' super-
visore and 7 laboratory aenistants should be trained 1n Furape during an averase time ~f { mantha, The supervinory personne!, together wi'h the
specialized expatriates will have to prepars and to aive *raining coursen for foremen, skilled ind vemi-ak1)led workers, alresdy durins the
construction period.

8. Timeschedule: The total time necessarv for the realization of the protect will be ahsut \7? monthn. In terms of proect activities, the *ime
requirements are! 9 months for examination of the planning documente, preparation of tenders, duration »f tendering, examination af proposals
received, and contrmnn?; 24 months f5r the conatruction period, 1.s. preparing of nite and laying foundations (7 months), delivery of marhinen
inoludi sea traneport ,15), srertion of buildines and eteel conetructions (9). masonry and brick worke (‘0), installing pipes for meanuring

devices (6), slentrical installations (1), wd trial runm (1). The entire complex erected, an extension may be ronsidered in the following wav:
() production of aluminium fluoride from Al'mina ind waste wganse from the phoephoric arid and superphoephate plants, (b) erection of a rulohate
furnace to produce K>504 whirh ~niuld serve '\ nrodure rompound fertilizer free of chlorine. If the demard for sulnhurie a~id will inrreise, 1t

is planned to ewitch to the Merasiturger nro~s=n for the predurtian of ammonia sulphate 1sing gvpe'mm filter ~akea,

X). DATA FOR EVALUATION

1. Profitability svelustion: 2. Further profitabiity anslyss for given project 3. Nstional economic benefit cost
Check. hie ( lity test}: anslysis (National priority test):
( ) Breskewn pomt analym Chock Check
{ ) Retum to total copual € ) Internal rate of retumn (x) Dwect value sdded and employment
() Pay back ( ) Net present value effects
(X) Rentability return 10 equity capstal € ) Any other method used (x) Balance of payment effect

(x)} Social margnal productivity of capital
{ ) Backward and forward elfects

() Synthetx benefit cost analysis

{ ) Any other mithod used

Wnohnmﬁnolﬁm“u-umlm.

Rentability: return %o eguity .apital Ths rentability of the project wae shown on both a short-tsrm and - 1ong-tnrm baeis (full utilization of
caplcny’- Besides, the rentability i1n the case of under-utilization of !0% was checked. During the first five vears (uummg a five-year
exemption from income tax), payable divident is said to elimb up to 27% of the equity capital. Long-term profitability would be around 180, taking
into account a profit tax rate of SOf. Assuming an under-utilization of capacity (70% maximum i1dle capacity juet to maintain continuous production

proceeese) profitability may fall to 7%.

Direct value edded and employment effacts: The direct net value added smounts to US 82,854,000, of which wages and salaries (631,000), rente and
intsrest (452,000) and profit before tax (1,771,000). The project provides jobs for 29) domeetic employese and offere training ponlbd'\nu for
domestic students of chemietry and chemical sngineering.

Belance of g;[?ﬂt sffect: The annual foreign sxchange expendituree will amount to US 83,916,000 (excluding debt service), of which: Importe of
rav sateriels {3,415, , epare parte (15,000) and replacement investment (3)00,000), the salaries of the European management in foreign currency
(70,@). Ae importe of chemical produots squivalent to the enterpriee’s proposed production would amount to some 'IS $8,300,000, there will be net
savings of foreign currency of nearly US $4,400,000 per annum.

Socip] sgrginal productivity of capital: Only the cutput-capital ratioc of the envieaged chemical complex ie calculated as:

velue added 000 .
epitel " ,% = 0.25 (value edded grues of depreciation allowances)
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Interdependencies of ths individual denartments of the chemical complex.

1.

PAGE §

XIl. SUPPLEMENT
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Xit. CASH FLOW TABLE (000 US §)

Terminal
value of
Construction years Production ysars [
Tet 2nd ird 1at 2nd Ird 4th 5th 6th 7th 3th
A. Soures of osh A0t e $90 1095 Bt 8412 S Bz 8l Barz 8412
1. :.-:’m-!rmeu: 6,100 - 6,000 - - - - - - - -
1.1. Loen' - - 5, 500
1.2, Equity 6,100 - -
1.3. Suppliens’ credits - - 500
14, Subsidies - - -
2. Seles revenve’ - - - 7,195 B, 412 B, 412 8,412 8,412 8412 8,412 8,412
8. Uses of smh LBBE L 12% sl B2 6,502 195 _ B0 __ St e 8ises 8591
1. Fixed capital expenditure:
tose/ 1,645 3714 4,078
1.1, e i
Land, st improverments, . 2,172 918 € 2,28 )
1.2, Maghinery & equipment
{now insmiation) 1,645 1,542 3,140 € 2,1m31)
1.3. Meshinery & squipment _ _ - - - - - - -
b ) 107 107 ( a1 )
2. Net working capitat:
oani - - 515 2,110
21 Sweks of meserioh - - 5758 ( 515 )
22 Werk-in-prooem’ - - - 118 ( 118 )
23.
T - - € o)
3 Pre-invest ¢
*ert'0p oxpon: 243 14 31 . ( )
4. Production expenditure:
oo/ - - - 5,492 492 492 492 492 492 492 492
4.1, Permnnet expanditure 632 632 632 632 632 632 632 632
4.2. Mewrion' 4,715 4,750 4,7% 4,750 4,7% 4,750 4,750 4,75
Rl i 7 14 74 74 7 74 74
4.4 indirest taxes & - - - - - - - -
royelis
45. Owher euponditure
m“ 36 16 36 36 36 % 6 %
o)
8. Debt service:
totel - - 510 510 $10 967 1,305 1,221 1,149 1,072 991
S.1. mimrent on leons 510 510 510 467 189 n M 156 78 (Oth yoar
3th yvear
8.2 of leare '
:-nvm 500 916 916 316 916 96 ( 916 )
(]
L D’lewﬂ - 500 1,500 1,500 1,500 2,000 2,000 2,000
C. Surpha/Dofioit (A - 8)  §,212 _-3,788 __ _ 586 917 _ RFCAL ) RN : DRI | | N . UL SN L L.\ N

SURPLUS/DE
Acclmur;ﬁ" 4,12

424

1,010 93 2,003 2,456 2,464 2,657 2,428 2,276 2,09%

'h-.ddﬂmcw-mubmmmdy.

* Aamual valus of production of finished goods minus
sl socemulation of finished goods investory.

*Total prod coets minus prody couts of
fimished goods.

L,

“Not including interest during constructios.
’ummmm
of materials mventory.

Comments: The long-tarm loans ars assumed to be repaid by the 9th year of production. From the
10th year on, there will be no cash withdrawal for debt ssrvicss. The annual caeh
surplus of some 1,000,000, to he internally accumulated, will then make posaible
eubstantial unov.hon/expansion of the complex.
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PROJECT: FERTILIZTR ((MPLYX
(Plenning yesr: 1967 )
1. ORIGIN OF THE STUDY 1. Thin study was preperad by  a designing company

for the government of a developing country,
2. The study was intended to  assees the feasibility of producing fertilizers from calcined phosphate rock.

3. Size of the economy considered:

~ Populstion (spprox.): 14 millson
- Per capita GDP (approx.): 240 wuss
-~ Other information:

I1. GENERAL DESCRIPTION

1. Products:  Diammonium phosphate (grades 18-46-0), triple superphosphate (grades 0-46-0)

2. Major input meterials:
Phosphats rook (BPL 75), elementar sulphur, ammonis. Sulphur ie not locally available and therefore should be imported.

3. Alternative technologles available and technology adopted for the study:

See XII. Supplement. Por the production of phosphorio acid the wet prooess will be applied: phosphate rook is deoomposed with
sulphurio acid, Methode of produoing phosphoric acid without ueing sulphur (as thermal procees, hydrochlorio acid process and
nitric acid process) have been considered and found unsuitable.

4. Locationsl factors:
— Indication of particularly important factors:

Raw material transport, transport of producte, power and induetrial water, harboure, soil oonditions, site conditions,
metsorological and coeanographio oonditione.

~ Actually propossd locality:

A looation ie proposed whioh eh the following advantagee: phoephate rook oonveniently available, extremsely convenient road and
railroad transport; abundant supply of industrial water, good eleotrioity supplyy looated near grain produotion oentre.

1. MARKET 1. Tebulation of estimated demand on domestic snd export markets: 2. Notes on methodology:
The market study has been made in oloee oo-ordination with produot
Currem OF whiet "’:'_ seleotion and hae “sen backed up by not only on-the-spot induetrisl
newel h omuo surveys oonducted by eurvey teams of the designing company but aleo
Produst Unit W I in1875 'm by extensive statistical analyeis. Among others, the etatistioce
—_— of the International Superphosphate Manufacturere' Assocoiation
&4 + (ISMA), publications of the International Ore and Fertiliser
2 $ Corporation of the Sulphur Institute, the Parker'e forecast method,
Mtrg‘gou! fortiliu_r!x eto., hm)ro been used. The world consumption for 7h0lphlﬁ.c fertiliser
(a® P,0.) in 1970 is extimated to be 23 million t/y, and in 1980
Ammoniun nitrate 39 mi lion t/y. The demand for the three typee of fertilisers
- 33354 000 t 18 30 10.8 (nitrogenecus, phoephatio and potash) total 71 million tons for
- 20-224 000 t 8 8 ‘- 1969/1970, 100 million tons for 1974/1975 and 130 million tone for
Urea 000 ¢ _ 1979/1980. The proportional demands for nitr " + phosphatio
Ammoni ho t 5 = and potash fertilizere will change froa 1.2 ;: 1 ; 0.8 for 1965
n“rxhg”m‘: o or 000 t - 2 - to 1.3 2 ; 0.8 for 1970 and 1.6 : 1 ; 0.7 for 1980 showing
Nixed fertily 000 + B 5 - greater for nitrog and phoephatio fertilieere.
Total 000 ¢ 3 50 10.0
Phogphgtio fertiliverg:
Superphosphate 16§ 000 ¢ 10 5 -
Triple superphosphate 45-506 000 t 5 10 14.9
Ammoniun phosphate or 000 ¢ - 5
nitrophosphate
Mized fertilieers 0ot 17 a4 8.0
Total 000 ¢ 32 45 7.1
3. Salection of product-mix:
The overall trend is to high-conoentrate complete fertilisere. Thie
means the uee of very oonoentrated oonetituente of whioh espeoiclly
ammonium phoephate ie in high demand, on the export market. The
oonsumption of triplesuperphosphate is inoreasing ooneiderably and
there is a poseibility of exporting it in the future. Small quantity
of triplesuperphoephate has hitherto been imported by this oountry,
whose domestic demand is inoreasing. Under these ciroumetances a
etudy has be-. oonduoted on oombination complex of diammonium phoe-
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CAP. OPOSED PLANT
Iv. ACITY OF PR 0 1. Nominai maximum capacity sccording to major process:
2. Maximum feasible capacity of the plant:
3. Expected maximum output of the plant:
The expected output of the Fertilizer Complex at 130 etream daye ie ae followe; Sulphuric Aoid Unit - 370,000 t/y (as 100% H_SO,);
Phoephoric Acid Unit - 150,000 t/y (as 100% ons). Diammonium Phoephate (18-46-0) Unit - 255,000 t/y; Triple Superphoephate uRitd-
90,000 t/y (as 467 ons).
Forsign Foraign
V. INVESTMENT (000 US §) ourreney Sy
Total componant Towd eompenent
TOTAL INVESTMENT 21 LOOO a. 1
- - LLE T 1] LR R R R E 3 I
1. Fixed smets 2, 2/ 20,400 N, 2. Working capitsl
1.1. Land, sies development (700,000 m) - - 21. Inventories
1.2. Buiddiagg 0 T a%n0 T aa. T - Production materials, fues 00 0TTTTTTTTT TmommTmemes
— Factory --g, Pl & suxiliary materials
- Offis }/ ~ Parts & supplies for repair
- Storage 900 & maintenance
~ Others 2,100 ~ Work-in-process
- Finished goods
22, Accountsreceivébe L ___
23. Otherliquidasess
1.3. Machinery & equipment _1,900 _ __n.a. 3 Otherinvestments 600 n.a.
{desaile soe bolow) 11, Preinvestmant costs
- Proliminaryexpendiye 0020202020202 TTTTETTTS o sTmometees
— PManning costs
1/ Obviously the study assumes that all the machines and - Enginvering costs
equipment would be imported. The land, building materials - Interest during construction
local transport and part of the inetallation cost may be the - Training costs
only local currenoy component. - Othens
32. Stast-up expenses
2/ excl. company housing Conmhtantfes  mmmmmmmos memeeeoo
)/ incl. in "Factory" - Conts for test run
- Othens
1oh. Trompert
st Landing, lseg! Forsign
Y's { Impert Intsilation surrensy
Major mashinary & equipment . port frolght) duty -t Towt component
Sulphurio acid unit 3,300
Phoephorio acid unit 4,700
Disammonium phosphate unit 24200
Triple superphosphate unit 1,700
11,900
Offsite facilities 9,100
Total Investment Cost 21,000
M. manming TARL Towimmberotpwssne 190
n i b o " E ] bl
Shage [ ] [ ] ik o [ ikt [
3 —
1 operstive shops 2. Auxiilery operative shops
{ supervisory staff) N———r~__/ - Ropais & maintenance N e /
- Utilities control =N TN
Chief engineers - Product & material storage
Shift foremen — Offaits
80 transport
Skilled workers — Guards, claaners, etc.
Unekilled workers 110

3. Administration
— Production management
— Ressarch & development
~ Sales & purchase
~ General administration
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Vil. ANNUAL PRODUCTION 1. Totel ennusi axpected maximum output:
Domestic seles Foreign se'es

Unit price Annual Unit price Anewal

ox fastory tarnover FCB m"
Product Unit Cusntity us® {000 US 8 Quantity uss)

Diammonium phosphate t 52,000 30 4,6R0 203,000 70 14,21¢
Triple super-phosphate 1 18,000 76 1,260 124000 50 1,600
5,940 17,810

2. Expectad sales and inventory build-up:

3. Pricing policy:

For domestic sales price, the ex-factory price (excl. tax) has been adopted. Ths export priocss (FOB) have besn estimsted for the period
1970/1975 as follows: diammonium phosphate $70/t and for triple supsr-phosphate $50/t.

4. Planned sales organization:

A special sales promotion service will be eetablished.

VIIl. ANNUAL OPERATING COSTS AND PROFITS Diammonium Triple
- Poreign phosphate super-
Annusl ourreney Cont em phosphate
Com item Unit :&n;u 1000) i0ouss (000 Us )
— 2. Personnet costs (*) 287 161
Towsl costs 19,225  n.a. 2.1 Wages & slaries
mERAR.E *EEmmas 2.2, COIIMNWU.!O } 237 161
1. Materisi costs 5269 _pedn social securities
) ) 2.3. Frings benefita
Diammonium phosphate: 2491 3. interests 632 350
Raw materials: 4. Rents - -
6.  indirect taxes at
Sul phuric acid t 16,85 4,988 —
Phosphate rock t 12,20 4,284 Py company level (see 8. Other coete) 1,049 5812
Anmonia t  39.00 2,298 S Deprecistion L -
Utilities; 6.2, Machinery & squipmant } 1,049 583
Flectricity KWh 0.008 254 63 Oonoe squipment
Steam t 1.50 398 Adm penses
Cooling watsr k1 0.008 112 7. ‘-mmm > 208 "
Proceee water ¢ 0.10 139 8. Other costs (tax, insurancs and maintenance —_
Fuel 1° kal 0.595 18 9 Profit Mm(hx ! ) 3 agg 667
Iripls superphosphate —2I18 of which - W""""“ (corporate tax = 50f) 2282
Raw materiale: 10. Net pro 2263
Sulphur t 38.00 994 Domestic Forelign
Phosphate rook t 12,20 1,563 Avousl wagss  Pareign
Utilities: [\ ~“ .ot ......2 .ot & wiwries & ey
Electrioity kWh 0.008 30 paresns employed s ron mﬂl persens WI.O s us e
Steam t 1.50 - 14
Cooling water k1 0.008 34 Top man
Process water st 0.10 81 —
Fuel 10" kal 0.595 16 Techaticians
Commercial naff
Catalyst SD*)  220.00 i Clerks and typists
F No informatior
Skilled operatives
*) Stream/day Semi-akilied operatives
Unakilied operstives
Part-tims operatives
Other specia! categoriss
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1X. FINANCING PROPOSAL (in US $) 4. Cuppliers’ credits:

1. Equity capital (total):
Information not available
2. Longterm loans (total):

~ Rate of interest:
- Repayment - Information not available 6. Remarks on the financing policy:

5

Other loans:

X. IMPLEMENTATION PLAN

1. Technicsl collsboration service:

2. Project management: t

3. Recruitment and training of personnet:
"9 Information not availabls

Xi. DATA FOR EVALUATION

1. Profitabiiity sveluastion: 2. Further profitability snalysis for given proj 3. Nstional sconomic benefit-cost
by iife (Bankability tent): ven project anelysia (National priority test):
( ) Break-even point analysis Chock: Chook: !

(X) Return to total capital ( ) Internal rate of return (X Direct value edded and employment
(X) Pay back ( ) Net present valus effects
( ) Rentability: return 0 equity capital () Any other method used (X) Palance of payment effect
(M Social marginal productivity of capital
( ) Backward wnd forwasd effects
() Synthetic benefit cost analysis
( ) Any other method wed

Glnnmouﬂhnolmmhduudwmlw:

The rate of return on total investment which was subeequently caloulated by using the discounted cash-flow technique aseuming ten years for the
ecocnomio life of the project and 50% corporate tax on profit is 13.4%. The rate of return, caloulated on the basis of the pre-tax profit
(84,525 million) im 21,5%. The caloulation ie based on information ocontained in sections Vy VII and VIII of this extract.

The k per ( four years and eight months) was oalculated on the basis of the tctal inveetments (Section V) and the profit before tax
(Section . preciation is not inoluded in the amount of profit. In order to have more compreheneive idea for the total bensfite, an
important part of the interests (Item 1) and indirect taxme at oompany level including insurance (item 5) should be taken into coneideration.
However, this was not done because of the lack of breakdown of these items.

irec and employment effeots; The direot annual contribution of the project to rational income totals s minimum of $6,219,000,

+000; intsreste: $982,000; indirect taxes and insurance: $284,000 (50% of item B. Other coste, which inolude :
tax, insuranoe and maintenance); profit before tax; $4,525,000, The project provides jobs for more than 170 domestio employeee and offere !
training poseibilities voth for employees and studente of chemistry and ohemical engineering. The number of employees per miliion dollar
investment is only 9. It is low, but that is typical for the chemioal induetry.

%ﬁgo_of nt effect: The annual foreign exchange earnings from foreign sales are estimated at $17,810,000. Aesuming that the whole
nery equipment is imported ($119,000,000), the foreign exchange expenditures will be paid back by foreign exchange earnings within
less than one year. Even if roreign exchange expenditures for spare parts, replacement inveetment, salaries of foreign epecialists and import
of sulphur (about $4,500,000 for eulphur only), the total foreign exchange expenditures will be ocovered by foreign exchange earnings for
approximately one year.

Socia) marginal produotivity of capital; The output-capi‘al ratio of the proposed fertiliser complex is am follows:
valus added - 6,239,000 .
oin&r_ m 0.30 (net value added per $1 of invested capital)
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XIl. SUPPLEMENT

“lock i'low Magramme for the Interdependencies of the Individual Units of the Fertilizer Complex

O

SULEJRIC
Sulf n
e b acm Sulfurie Gypsum
130,200 Acid
UNIT PHOSPUHORIC 700,000
310,000 Phosphoric Acid
AcID (pyCs 327%)
DIAKNONIUM
Phozzhite Rock UNIT 150,000 120,000 DAP
P,0.) PHATE -
480,000 44G,00v (as 2Ys PHOSPHA 2557000
UNIT
Arinonin L L
/
59,000 ¢
TRIPLE
30,000 SUPER- 3P o
PHOSPIATE
90,000
UNIT

40,000
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Xill. CASMH FLOW TABLE (000 US 8)

INFORMATION NOT AVAILABLE

A. Source of cash
1. Finsncial resources:
toesl

11 Loan!

1.2. Equity

1.3. Suppiters’ uredits
14, Subeicies

2. Sales revenue:

8. Uses of sash

1. Fixed cap tal expenditure:

totel

L1 Lend, site improvements,
& busidings

12. M«-ry squipment
inew inswlistion)

1.3, Mechinery & eguipment
(replacement)

2. Net working capital:
tosd

21 Seocks of meteris)y

22 Work-in-proves

2). Srocks of firhed
products

3 Pre-investment &
Rart-up expenms .

4. Production expenditure:

s
4.). Persennel expenditure
42. Mowrieis’

4).  Adminswstive
supanaivire

44 indirect s &
royaitiss

45. Ovver epunditury
o)

8. Debt service:

1. wrest on toens

82 Rapoyment of leens
& wredin

[ § ml profit

C. Surphea/Defisit (A -

SURPL LIS/DEFICIT
ACCUMULATED

Year

Tormune!
velue of

MoMGcar cANCEST MENFEE MARTEI N W EMEE® CENTATE W REV B Gl BERNCVE CERAEms B r e @ @Bme -

mARS W SERERE BERSSS TETTT S CETRO. CRCTNT D WERED RE AT FTES S MW LGRS WS- ea

'mum—nmmummm

‘u*dwvﬂamol

wenal scoumulstion of finished goods wwventory.
*Total production costs misus production costs of

fimished

*Not incheding interent during construction.
* Anmeal purchass mimus snual sccumulation

of materials iventory

*This isem stands for the past of profit which & to be
ﬂm.mmmmh:&-h.lmdm

goods mms

staffs

there in profits, stc. Actually this mwill be
“mhmmmmm
whiuch are not inciuded undes item 4.
MM)TM:‘MW
be progranemed, thersfore,

= such a way
.ﬂmulll)mhwm
sccumulsted surplus.
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PROJECT: rOLYESTEN PIBRTS
{Planning year: 1971 )
1. ORIGIN OF THE STUDY 1. This study was prepered by  an expert
for the Government of a developing country.

2. The study wes intended t0  aesees the feasibility of producing polysster fibres based on own raw materiale.

3. Size of the sconomy considered:

Populetion (spprox.) 119 million
Pes capita GDP (appron.) 100 USs$ °
Othet information:

1. GENERAL DESCRIPTION

1. Products:

Polyester fibres (etaple fibres and filament yarn)

2. Major input materials:

Dieethyl tsrephthalate ("™MT), to be produced loocally
Ethylsns glycole, to bs imported

3. Alternstive technologies aveilabie end technology adopted for the study:

Polyethylsns terephthalate ‘or fibres is obtained by a) transesterification ueing dimsthyl tsrephthalats (DNT) or b) direct eeterification
using tsrsphthalio aoid (TPA). Advantagee of direct esterification; faster resction, less catalyst residus in the polymer, higher molecular
weight polymsrs result, no special recovery syetem needed for by-produot {water), eto. The direct esterification will become more and more
important in the future but it ie recommended that the plant dssoribed in the study etart with ths transestsrification procese and later adopt
the direct ssterification.

4. Locationsl fectors:
Ind of p larty imp factres:

The plant should be located very closs to the BTX-aromatios and monomer producing plants whioh will be the supplier of the main raw
matsrisl (DNT) eo that no high transport coets ariee.

- Actually proposed locality

The plant will be located in an ares near a large town that has been deeignated for industrial development and is already partly
equipped with infrastructural facilitiee.

111, MARKEY 1. Tabulation of estimated demand on domestic and export merksts: 2. Notes on methodology :
inerenss The import of polyester fibree was very limited because of the
Currom Of whish  Projeesd : extremely high landing coete. It ie thsrefore believed that the
Produst Unit ":-- -""" 75 (% consumption of polyester fibree will increase rapidly once they
— "’U nte / > are produced locally.
Polysstsr fibres: It ie assumed that 3% of total ootton yarn produotiom will be
produced in the “orm of polyester/ootton blends.
Stapls fibres t 80 100
i t 100
Filament 90 10,000
Blends t 35 100
Effeot yarn t 200 100

It ie expected that by 1974/75 polyester/cotton blende will uee about
8,000 t of polyester staple fibre; 800 t of polyester etaple fibre
would be used for polyestsr/wool blends and 1,200 t filament yarm in
the silk industry.

Por 1980 ths demand for polyester fibre ie estimated at 20,000 t.

3. Selection of product-mix:

In the firet phass of the project 5,000 t of etaple fidree will be
produced, mainly for the blende with ootton, and 1,000 t of filament
yarn.

After 1980 the plant will be extended to 12,000 t and the shars of
filament yarn will increase.




Jyta-ie PAGE 2
V. CAPACITY OF PROPOSED PLANT )
V. Normuinal maximum capecity sccording to major proces.
2 M m feasibie capacity of the plant Tyt of ataple fibre
oo 6 af filament yarn,
J Expected maximum output of the plant
Foroign Forsign
V. INVESTMENT (000 US §) orronwy Y
Towsl campensnt Towmt smpenent
TOTAL INVESTMENT 1 314 3,0y
wmadunna: swwwaemw.
1. Fixed smets 15, 206 T 2% 2. Working capitel ° RNARY] asn
11 Land. ute developownt 61y 11 inastones
12 Buddings YR Tt TTr Production matenials, fueh T ARty Tt
Fetoy Y = mmrmmmmes e smmemees & sunibary materls ; fCATe parts
Office Vo Pasts & wpplees for repas 1,044
Storage . A mamtesance yaa
Others Work-in-process a5
Fruhed goods -
21 Accoumtirecebe . . - _
1.3 Other bqud amsts - -
13 Macknery & squpment AT 2% 3. Other investments 2y 060 e
vy e b} TTTEETOT mEmmsm o 31 Premvesiment costs T, W% Y
Production equipment 12, rool 1,457 Prolominaty 13pendsture f 210 194
Tranecort equitment 2%2 169 Plannng costs
Jffice squipment 10% - Eaginesting couts na2 -
Intarest durng construc ion 294 126
Trawng comts
Othens
3.2 Start-up sapensn L ,"J". _ R
Consultant fees Tt T
Coms for tent run
Otheny
fon Trangon
upplier - Landing, lese! Pordign
senwy’s lineurfines impert hemiistion urrensy
Mager ssbhinery & synipmen port faigm} dty - Towl amponent
“plvethviene tersphthalate “Ripe proauction umit,
inzluting eetsrification and polvcoondeneation into chios
Nethano! glivcol distiliation .pit
Yarn f.bre sroduact om unil 12,700
Spinning croduction amit
¥ater suntlv and treatment ac.imwment
Lab ratory emuipment
? inci. engineering ani know-how
: before stsrt-ur
4 on IlF basis the breas-up is as followe:
cistome duty; ‘Sl; INSUTANCSP C.eATARCE, 1nternal
transport; 4%
6
. Imrun.q o b o~
[} E ) e - L o] e
Shape shil itk ik o it iR [ ]
1 ¥ operastae hops il 4. Auniliery opsrative shops ';;
{ nperwenry stett) P V\—‘—) Repeir & maintenance * 1
Utilitars comtrol
Coerators 6C
Heipers i (’;’nhcllmﬂmv.
Shift engineers foremen; 20 - NT-aa tranepont
Blant engineers ‘supervisors) 12 Guards, cloamers. e1c 10
“hemists 26
3. Administration §1
Production management
Ressarch & deveiopment -
Salvs & purchem 3
® tes III. Supp.wment Genoral sdminiotrstion 60
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Vil. ANNUAL PRODUCTION 1. Total ennusi expected maximum outpu.’

Domestic seles

Forsign seles

i

Anrsl
Sernever
1000 Us &

Unit price Anruel
= fastory L and
Produet Unit Quentity wes 000 US & Quantity
Polyaster fibree
Staple t 5,000 1,995 9,975
Pilament yarn t 1,000 2,625 2,625
Total t 6,000 12,600

2. Expected ssies snd inventory build-up:
Capacity utilisation scheduls
Firet year: ‘54
Second year: 95%

Third year: 100%

3. Pricing policy:

The ax-factory eelling prices wera

4. Planned ssies organization:

No information given

The inventor; of finished goods will comsist of 30 days supply (at full capacity).

fixed on the basis of the existing CIF price.

No exporte foressen

Vill. ANNUAL OPERATING COSTS AND PROFITS poe— m'
Porcign anly =p—
u:- Annel onvensy Cost lom " we
Cuantty  eoom [ e gy
Cost lom Unih A8 1 1]
—— - L L 2. Personnel costs (*} 633
lowl coom 9,179 21. Wags & miesies w
-2 7.;;- esecccs | 73 Comtributions to
1. Material cons —_ sociel secusities 238
2.3. Frings bemefits
Raw materiala: 3 Interests -
T t  %67.0 5.4 3,062 4. Rents -
Fthylene glycol t 2%52.0 1.8 454 6.  Indirect tanes st B}
Catalyst and chemjocala 479 compeny level
8. Deprecistion 1,519
Cther materiaie: 6.1. Duldiag and site preparation
Elactricity kwh 0,015 12,000 176 :} o..'“.'m"""'"" Y 12
Stean s :o "3 6.4 Other finod smots 68
Cooling watar L] 0.011 1,781 20 7. Adminiswative expenes
Clarified water I N IS 2 & wies costs »
Comprassed air w3} 0.0 3,000 63 9. Other cosss 117
Pual (SN 0.7 15
¥itrogen W’ 0.06 1,200 76 ’. 'd"_“"""‘"m""_ — 2
Nainienance material 210 - oobaidios
Packing material 2,079
Demestie Foralgn
S - =S .. SSSL =S
puvesss empioyed [ ¥~ :\l. [ we we
Top munapens 1 47.
nginsers o] 116.8
Toahnisians 20 82.6
Commereial salt 26 46.7
Closks and .
Others g? ;;g
Foromsa kY. ] 89.9
Skilled operatives 15 149.6
Sowd-ckifiod eperatives - -
Unskilled operetives 10 4.4
Part-time operstives - -
Othae apocial ostegeriss -
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1X. FINANCING PROPOSAL (in US $)

1. Equity capital (total): Uss 6,897,450

2 wamlu-(tot#: Foreign loan: US$ 3,084
Rate of miereet:
Repayment 10 years

3. Other ioans: -

4. Supplery’ credits: -

+810;  looal loan: Us$ 3,515,190

5. Remarks on the financing policy

Debt “equity ratio i1s 65 , 15

X. WMPLEMENTATION PLAN

1. Technical colisboration service: -

2. Project management:
The plant will be independently managed with

3 Recruitment and training of personnel:
Ths training programme will cover s period o

eix monthe of oversess training for 15-30 key psople of the p

S Time sshodule:

Comstruction; three yoars

in the petrochemical industry complex of the country.,

f two years starting ome year before art-up.

The plan provides for
roduction, maintenanoce and management team.

3. DATA POR EVALUATION

1. Profitability evelustion:
Chost:

X) Seocheven point malyss

) Rovurn o sotal capital

&) Pay bask

) Rontobility mturn to squity capital

unmmunmunmm:

Jregh-even poiat; 40%
o to ital: 17.
Reture to equity cqpitel: 39.28

IaX _hgek: Total capital - 5.8 years

Intersal rave of returm: 24.1%

Lexeimm szchanss saviags: Tear 1 °°°°!l;= 5
Year 6 (000 UBY); 7

2 Futher wnalysis for given project
[Pt herayeid o
Choutt
(1) intornal rate of return

() Net prossnt vohee
() Any other method weed

1248.7
+086.7

3

Nationat ic benefit cost
Walysia (National priority test):
Chest

() Mlv“o‘tdn‘ompbymm
offects
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XIl. SUPPLEMENT

Ad VI.  NANNING TABLE

2. Auxiliary ehope

Repair and maintenance 18
- Workers 5%
- Helpere 3%
- Enginesrs ?ror-wln) 18
- Fnginears {eupervisasre) 10

DATA_FOR A POLYESTER FIBRE PLANT WITH A CAPACITY OF 12,000 ¢
B LR UL IR LIS L2 X R R L0 )

TOTAL INVESTHENT

1. Pixed asests

1.1, Land, eite davalopment
1.2, Buildings
1.3. Machinery and equipment

2. Working capital

3. Othar inveetments

Total number of employssa: 592
Annual males:

Annual operating comts and profite:

1. Naterial comte

Raw matcrisle

T

Ethylene glycol
Catalyet and chemicals

Othar materiale

Elactricity

ftaam

Cooling water
Clarified water
Potable water
Comprasesd air

Fuel

Nitrogen
Naintenance material
Packing saterial

2. Parsonne] coste

6. Depreciation

Adminietrative eox d sl
8. Othar costs

9. Profit before tax

rask-evan point:  40%

Return to total oapital; 18.5%

Pay baok: Totsl inveetment - 3.5 yoars

Foreign Sxchange savings: Year 1:

Yaar 6;

Usp 000

151
4,158

10,333.3
12,895.3
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XIll. CASM FLOW TABLE (000 US 8) Torminat
value of
Yowr samsta
1 o4 1 4 S t 1 A 9 10 "
A. Source of aseh ecddfll JJLNAL JIOIL L Q0030 L 000 10000 1800 12,600 12,600 12,600 12,600
1 Financial resources: 20940 7, AR0 9,87 - - - - - - - -
totel R,
11 Loen! - 4,200 2,400 - - - - - - - -
12 Equity 24940 1, '80 177 - - - - - - - -
13 Supplers credits - - - - - ~ - - - - -
14 Subshes - - - - - - - - - - -
2 Sales revenue - - - 10,710 11,970 12,600 12,600 12,600 12,600 12,600 12,600
8. Uses of cash L2l LR LB 20 1004 10,590 10,558 10,529 10,499 11,593 11,636
1 .
,F,',:,'d capital expenditure: S8 4R 5,409 1,771 A48 196 196 196 196 196 196
11 Lend. mte improvermnents, R 630 60 - - - - - - - - ( )
& duildings
1.2 Mactinery & equipment - 4,200 4,639 - - - - - - - - ( )
(new iratailation}
1.3, Mechinery & equipment - - - 1,11 448 196 196 196 196 196 196 { )
{repiscerment )
2. Net work :
— ng capital . . 2,21 _ 240 . _ _ - _ _
21 Stocks of ; ( )
s of metarialy - - 2,21 . . . . . . _ .
22  Workinprocem’ : ( )
23 Stocks ot hmhed - - - - R40 - - - - - - ] N
products
3. Pre-investment ; R - - - - - - - -
start-up nun:u: 60 73 1192 - . t )
4 Production expenditure: - - - 6,583 7,261 159 1,59 7,599 7,599 7,599 7,599
toss/
4t hm..mm.} ~ - - 6,317 6,995 7,133 7,33 7,313 7,303 7,39 7,333
42. Waterians’
4.3 Adminstretive - - - 266 266 266 266 266 266 266 266
exponditure
4.4 indwert tanes & - - - - - - - - - - -
rovaltes
45 Other expenditure - - - - - - - - - - -
{rents. cortinganeies,
s r oe: - - - 2,142 2,054 1,966 1,878 1,789 1,701 1,613 1,52%
$1  Inwrewt on loens - - - 8R2 794 706 618 529 441 353 265
82 :-mmovm - - - 1,260 1,260 1,260 1,260 1,260 1,260 1,260 1,260
wdends 1,599 1'695
& Deds & profu - - - - 101 A2 AR5 945 1,003 <A6 621
C. Surphua/Detisit (A - 8) 1,471 2,312 - 175 214 666 2,010 2,042 2,071 2,101 1,007 964
f’m&f" 1,42 4,131 4,158 4,372 5,018 7,048 9,090 11,161 13,262 14,269 15,213
Comments
'Lmofﬂlmlmmmwﬂhmm
'wvhdpotmmolrnmdmﬁm
L ] of fmsshed goods Y.
* Total prody coRts munus prod conts of
funished goods.
*Not mcluding siterest during construction.
* Anaual purchase muws annual accumulation
of melerinls wventory.
“Th  tom stands for the part of profit which # to be
pe. owt. nmmely profit tax. dvadends. foss of the
e oers of the executme board. managerial staffs
hae in profits. etc Actually thus sum will be
estsblished after allowances heve been made for
degrecistion whack are 80t mciuded under item &
{ production sxpenditur ) The cash fow belance
thouid be programmed. therefore. i such 3 way
that all accessery repiacement (B.1.3.) can be covered
= any yeus by the sccumuleted surpius
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PROJECT: CAPROLACTAM, TEREPHTHALIC ACID/DMT AND PHTIALIC ANHYDRIDE

(Planning yesr: 1971 )

oo
I. GRIGIN OF THE STUDY 1. This study was prepsred by  an expert

for the government of & developing country.
2. The study wes intended to  evaluate the poseibilitiee of establishing a monomer producing complex.

3. Size of the economy conidered:

— Population (spprox.): 115  million
- Per capita GDP (spprox.): 100 USs
- Other information:

Il. GENERAL DESCRIPTION

1. Products:

Caprolactam, terephthalic acid/DMT (mainly ueed for the producticn of synthetic fibree), phthalio anhy.ride (mainly used in the preparation
of resine, plasticisers, polyssters, cto.g.

2. Major input meterials:

Cyclohexane for caprolactam
Para-xylsns for tersphthalic scid/DMT
Ortho-xylens for phthalic anhydride

3.Alhfmhtoehmbwndbwmmm1w the study: Caprolactam; Oxidation of cyoclchexans - reaction with hydro-xylamine tc tha oxime
whioh is re-arranged tc caprclactam. INT: Oxidation of para-xylens tc para-toluic acid-seterification of para-toluic acid tc para-methyl toluena
oxidation of para-methyl tcluene to mono-melhyl terephthalate-seterification of monomethyl tersphthalats to purs dimethyl terephthalate (INT).
This process doss not involve terephthalic acid as an intermediate. Technologically the seterification of oruds terephthalic acid ie feasible

but if only DMT ie required ths IMT route is cheaper. Pht?_l_ie #ﬂ;ido; Mixing of ortho-xyleme or naphthalens with air and passing through
& catalyet bed at & controlled tempsraturs, sfterwarde oondansat on, coccling and dietillation.

4. Locstional factors:
- Indication of particularly imnortant factors:

availability of water; 6
slectric power (48 x 10° kWh per year)

~ Actually proposed locality:

The plant will be looated adjacent to the 'l'x-ueuucc/roﬂnm oomplex, einoe it is the supplier of the besio rav materiale.

1. MARKET 1. Tabulation of estimeted demand on domestic sand export markets: 2. Notss on mathodology:
Ineresns The sxpected consumption of Polyestsr, nylon and acrylic fibres
Current OF whish cmu per was entimated cn the basie of trends in the textile induetry of
» Unit nnul r l:“m""o °"- the country and with regard to the world trende in the oonsump-

tion of synthstio fibres.

Domestic market:

Polysstsr t 20,000
Nylon t 17,000
Aorylio t 1,500
Alkyd reeine t 8,500

3. Selection of product-mix:

The products were eslected with regard to the output of the
proposed PTX-aromatioe project.




IV. CAPACITY OF PROPOSED PLANT

2. Msximum feasible

ity of the plent:

3. Expected maximum output of the plsnt:

1. Nomins| maximum capacity according to major process:

16,000 t of caprolactam

18,000 t of terephthalic acid/DMT

8,000 t of phthelic anhydride

Full capacity utilization is asgumed.

V. INVESTMENT (000 US 8) Forsn Forsign
currency surrensy
Total component Total ‘somponent
TOTAL INVESTMENT T I TR
1. Fixed awets 2,01 32,753 2. Working capital 3,167 -
L1. Land, site development ____ 95 64 21, Inventories 3167 -
1.2. Buildings 6,43y 77 TTTTET T - Production materials, fuels TR T T T
-Fwtoy el D0 . & suxiliary materials 2211
- Office - Parts & supplies for repai '
— Storage 6,433 521 Amulnropnna P
- Others ~ Work-in-process 389
- Finished goods -
32 Acountsreceble N e
2.3, Other liquid sseets hy
1.3, Machinery & equipment ey 320162 3. Other investments * 5,740 1,399
Meebermabobow) — mmmeemees ST 3.1, Pre-investment costs
Production equipment 44,331 31,966 - Prolimioary expendiewre e
Transport equipment 1M 91 ~ Planning costs
Office squipment 1R9 105 ~ Enginesring costs
- Interest during construction
- ~ Training costs
~ Others
3.2. Start-up expenses _
- Conmluntfes  memeeeoeo oo -
- Costs for test run
- Others
* See XII. Supplement '
ob Tranepert
Supplior oont Landing, loeal Forsign
sunty’s (Insurenee Impert instaliotion ourrency
Major mashinery & squipment port froigm) duty oot Towl ssmpenent
Production units:
Water supply and treatment
Deminsralizer
Power plant
Cooling tower
Caprolactam plant
Tersphthalio acid/DMT plant
Phthalio anhydride plant
Gsneral faocilities (norql, maintenanos, ressaroh, eto.)
1. MANNING TASL Tow 1,132
Capro- Capro-
Spe Ut.iities lactam T TA o Utilities lactam DMT TA
lant lant lant lant __plant  plant plant plant
1 mMnmm 78 ik 78 2. Auxilisry operative shops 10 AL 18
( ng supervisory statf) - Repair & maintenance * 70 116 18 60
-~ Utilities control
Operators 32 R0 86 28 - Product & material storage
Hslpers 24 60 60 20 ~ Off-site transport
Shift engineers éforuun) 12 16 16 12 ~ Guards, claanens, stc.
Plant enginesrs (eupervisors) 4 8 8 4
Chemints 4 8 [} 4 * See XII. Supplemsnt
3. Administration —_— 2
- Production management 10
- Research & development -
~ Sales & purchase 2
- General sdministration 264
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VIi. ANNUAL PRODUCTION 1. Total annual expected maximum output:
Domestic sales Foreign saies
Annual
Unit price Annusl Unit price
ox fostory turnover ox fostory mﬂ
Product Unit Quantity use {000 US §) Quentity uss)
Caprolactam " 16,000 6130 10, 08¢
Terephthalic acid/DMT t 18,000 567 10,206 No exports foreseen
Phthalic anhydride t R, 000 315 2,520
TOTAL t 42,000 22,806
2. Expected sales and inventory build-up:  Capacity utilization echeduls;
First year; 85~
Second year; 957
Third year: 1007
3. Pricing policy:
Ex-factory selling kprices are cal~ulated on the basis of CIF prices.
4. Planned sales orgeni
The products will be purchased by a few i1ndustrial ~stabl1shmente;
there 18, therefcre, no need for an extengive galeg network.
Forsign
VIIl. ANNUAL OPERATING COSTS AND PROFITS Annuel urreney
Foreign o SRMPSRIRt
Anmusl aurrensy Caet imam 00 us 8 (1" 1]
Con item Rt 000 USY (W0OUSS)
— —_— 2. Personnel costs (*) —_1y65¢
fotel coses 15,562 21, Wages & miaries 1,035
=-R-;6.?- ===m=ss | 23 Contributions to
1. Material costs AL LS social securities &3
2.3, Frings benefits
Raw materials * 6,422
i a 3. Interests -
Uti1lities * 1,10
Maintenance and 615 4. Rents -
supplies 6. Indirect taxes st -
i s company level
Packing material 42 8. Deprecistion 5,117
6.1, Building 312
6.2. Machinery & equipment 4,455
6.3. Office equipment 1
64, Other fixed asests 130
7.  Administrative expenses
& mles costs 202
8. Other costs 225
9. Profit befors tax 7,244
of which - peofit tax
- subsidies
XL, S . Domaestic Foreign
® For details see . Supplemen
PP Anvusl wagn Anvasl wagn  Porsign
*) o, of & wisriss & e & wlaries & owveney
Cotegaries of . onafits . of tomafin  component
persens employed Poron wmll paresns e 1000 US %
Top managens 4 ar
Engineers 1 t
Tochnicians 6 16
Commercial stafl 132 202
Clerks and ty, ac Qs
Others Pl 51 3
Foremen 13 426
Skilled operatives 434 666
Semi-skilled operatives - -
Unskilled operatives 258 110
Part-time operatives - -
Other special categories - -




1X. FINANCING PROPOSAL (in US $) 4. Suppliers’ credits: -

1. Equity capital (totsi): e 3593

2. Longtermlosns (towal):  “oreirn Dhing "SS 4,000,000, local loan: USE 9,010,000
Rate of interest Sorelgn: ', loeal, #'
Repayment 1" vears 5. Remarks on the financing policy:  Debt:equity ratio is 70 : 30

3. Other loans: -

X. IMPLEMENTATION PLAN

1. Technicai coliaboration service:

2. Project managemaent:

Jne arncect will beoa oint pro ect with the A Yeapamatics and avsrlohexane plant on the eame site but with separate operational executive
~unagement.  The 'oint ornert will be lmanaged by a board af direc’ors.

3. Recruitment and training of personnei:

Training orogrimme arov:des si1< monthe of overseas ‘raining for !S5 managemsnt, production and maintenance employees. Local training will be
~oni:ated 1in the refinervy nd in a fertilizer nlant. Hine

4. Other items: -

5. Time schedule: “ons runtion; i vears

Xi. DATA FOR EVALUATION

1. Profitability svaiuation: 2. Further profitability anslysis for piven project 3. National economic benefit-cost
Check. life (Bonﬂ'-bimy tost): analysis (Nstional priority test):
(¥) Break-even pont analysis Cheock: Check.
() Retumn o total capital &) Internal rate of return ( ) Darect value added and employment
(0 Pay back { ) Net present value sffects
¢ ) Rentability : return to equity capitat ( ) Any other method used (X) Balance of pavment effect

() Socisl muginal productwvity of capital
{ ) Backward and forward effects

() Synthetic benefit cost analysis

( ) Any other method used

Give & short outline of the methods used and mejor finclings:

3reak-even point; 47

.

Return to %2tal capi-al. 12

Pay=back: total capital - 4.7 years

Internal ra‘e of return. 13

foreign esxchange savings: Year 1 (000 US$): 11,380
Tear 10 (000 US$): 15,530
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Xit. SUPPLEMENT

Ad V. INVESTMENT

Poreign
oL Tenoy
Total compenent

3. Other investments

Pre-operating 1,912 944
Treining and start-up 1,322 455
- Poreign technicians 461 R’
- Overseas managmment training 209 n.a,
- Locel etaff training 272 n.e.
~ Start-up expenss 380 n.a.
Intereet during conetruction 2,50¢f -

TULAL 9,740 14399

Ad.VI. MANNING TABLE

Capro-
Utilitise lactam Doty PA
—pleat Rlant plant plaat
2. Auxiliery shops

Repeir and maintenance
-~ Workers 32 60 62
~  Helpers 24 40 40

Enginesrs éforomon) 8 12 12
Enginesrs

=238

supervisors) 4 4 4

Ad V1II.  ANWUAL OPERATING COSTS AND FROFITS

Unit price Quantity cost
(US!) (000}

g
:

1. HNeterial costs

Ceprolactam plant

Raw materiale

Cyclohexane
Cauetic soda
Oleum
Ammonia
Hydrogen
Boric acid
Utilitiew

Electricity kWh [+]

Steam t 1

Procees water -g 0.0 102.9 1.5
Cooling water » 0.006 1,840.0 12
Catelyst and chemicals - - - 202

20
\n

o

vy

1,161
15
1,052
763
12

32

L

P 3

- ]

py
O—-:Xou
e in N0 O

o

9,600.0 81
228.8

Terephthalic ecid/INT plant
Raw materiale

Para-xylene
Nethanol
Utilities

Electricity

Steam

Cooling water
Catelyst and chemicals

Phthalic anhydride

Raw materiale

Ortho-xylene t 77.0 89 687
Utilitiee

Blectricity X 0. 008
Cooling water 6™ 0.006 64.0 0.4
Fuel 10¥ Keal 1.47 8.0 12
Cetslyets and chemioals - - - 19

1 12.3 2,175
34.9 10.1 352

. -
-
-~
~3
.

Vord

8,800.0 T4

Total raw materisle and utilities 7,805

" - . E . N I e B Sl ORI B Y e R SR
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Xii. CASH FLOW TABLE {000 US 8) Torminel
velve of
Your ]
1 2 ) 4 5 6 7 ) 9 10 "
A. Source of cssh W00, 28900 | 23546 1905 21,666 22,806 22,806 22,806 22,806 22,806 22,R06 _
1 ::::ncwl resources: 8, 400 ?8'960 23,546 _ _ - - - . - -
11 Losn! - 19,950 23,100 - - - - - . - -
12 Equity R,400 9,030 446 - - - - - - - -
1.3, Suppliers’ credits - - - - - - - - - - -
1.4 Subsidies - - - - - - - - - - -
2. Sales revenus: - - - 19,385 21,666 22,806 22,806 22,B06 _2,806 22,806 22,806
B. Uses of cash R, 283 28,870 23,767 16,024 17,670 18,692 18,530 18,3712 18,218 20,2%% 20,154
1. Fixed capi .
ml:' capitsi expenditure: 7,428 26,93} 17,598 _ _ - _ - _ - -
1.1 rﬂ,nnuwm«g 4,236 2,100 1,050 - - - - - - - - ¢ 6,000 )
T Y 3,192 24,893 16,548 - - - - - - - - 8,000 )
1.3. Machinery & squspment - - - - - - - - - - - )
{replacement )
2. Net worki ital: .
tom! "0 capital - - 3,167 - - - - - - - -
21 Socks of materieis - - 2,778 - - - - - - - - 1,167 )
22  Work-in-prooem® - - 389 - - - - - - - - )
2.3. Socks of finished - - - - - - - - - - - )
prochscts
3 reiyeiment 81 1,817 3000 - - - - - . - - 1,000
‘ ::,“““'""‘""‘"“": - - - 8,616 3,467 10,445 10,445 10,485 10,445 10,445 10,445
4.1 Personne: expenditure 1,656 1,656 1,656 1,656 1,656 1,656
42 Meteruue’ 8,262 8,262 B,262 A, 262  B,262 B,
4.3 Admunistretive 292 20?2 202 202 202 202
expenditure .
- - - 9,616 3,467
4.4, indirect taxes & - - - - - -
roveitiss
48 Drher axpenditure 325 325 325 325 125 125
wc) i
5. Q.:t-meo: _ ~ . 7,408 7,098 6,788 6,478 6,167 5,Ac7 5,546 5,236
8.1 inwerest on icer - - - 3,103 2,793 2,4R) 2,17} 1,862 1,592 1,242 9
8.2 Repeyment of iowe - - - 4,305 4,305 4,105 4,305 4,305 4,305 4,05 4,305
6. Dividends & fit 3,120 3,273
taxes pasd. 17 - - - - 1,108 1,453 1,607 1,760 1,916 ¥ 144 200
C. Surphu/Deficit (A - 8) 1M 10 - 3,361 1,996 4,114 4,276 4,434 4,598 2,551 2,652
:Unnus‘/gfr:_/c;y 111 221 - 3, 361 1,157 11,471 15,747 20,131 24,709 27,320 29,972
[anl Y 0. — . . _
Comments,

' Loans of differsat terms thouid be shown sparately

* Annual vahue of production of fimmhed goods msus »
anaual accumulation of finished goods iventory -

! Total production costs munus productson costs f
Nnshed goods.

*Not including interest during consinuction.
! Anausl purchase munus aanual accumulation

of materials mveatory

* This tem stands for the part of profit which 13 to de
pasd out, asmaly profit tax, dvidends,
bers of the bosed

foes ol the

| afl's

share in profits, etc. Actually tus sum will be
eatabliahed after alivwances have besn made for
depeeciation whuch are not inchuded under item 4

{ production sxpenditus 1. The cash flow belsnce
thould be programomed, thetsfors, n such & wey
necessary replacement (B.1 1.) can be coversd
®m any yoar by te accumulated murplus.

tha: ol

After the sixth yvear of operation 45% profit tax 1e charged.
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PROJECT- WALL TIL:S AND SANICAHY WAuF
{Planning year: 1969/1970 )
i. ORIGIN OF THE STUDY 1. This study wes prepsred by the etaff of a technioal agenoy
for the Ministry of Economy of & developing oountry.

~

The study wes intended to  {nvestigate the technical and soonomio Teasibility of producing well tiles and sanitary ware from domestio olay.

3. Size of the scon>my considered:
Population (approx.)  (1968) 2 nultion
Per capita GDP (approx) (1968) 260 US 3
(ther informasion The project is export-oriented| about 40L of the output will be exported to adjacent countries
(with a population of 35 million),sharing 10 - 154 of ‘he markete.

H

. GENERAL DESCRIPTION

1. Product.  Wall tiles: 150 x 150 mm and 108 x 108 w, conforming to internetional etandarde;
B0% white, 20% coloured; thres quality grades.

Senitary ware: water abeorption below 1% high mechanical etrength;
80 white, commercial quality;
10% ooloured, commercial quelity;
10% ooloured, "De luze" quality,
2. Major input meterisis: Body raw matsriels (kaclinitioc olaye)

Quarte g looal
Limeetone

Peldspar
Uleses ; to be imported
Staine

3. Alternative technologies aveileble and technology edopted for the study:
The double firing method will be applied for the manufacture of wall tiles; preseed tiles (after predrying) are burnt to bieque. Qlase is applied
on the bisque and melted on the eurface during the second firing et a oomparetively low temperaturs. S8ilioious mixed body composition is suiteble
for the doudble firing proocess.
Sanitary ware of vitreoue ohina are produced by the single firing method; gleee ie applied on the green body and during eingle firing not only the
gless is melited, but aleo the deeired body properties are reached.
Plow chars ie in the Supplement.

4. Locationel factory:

Ind stion of particularty important facton: proxieity of depoeits of raw materiale (olaye).

Actually propossd locality: The looality proposed is at e dietance of 1) km fros the main rav material deposite and ie olose to o highway; it is
oonsidered {0 be one of the poesidle £ .ure industrial estate sreas. The water piping gystem of the neardy village will be extemded in the
near future by the government. The distance for oomociga‘ the site wvith piping aystem ie 400 meters. To comnect the plaat an extengion of
only 1500 metere is needed. The everage prios of 1000 =2 amounte to & Suxisun of US$ 980. MNanpowsr can be recruited from the aearby villages.

1. MARKET 1. Tsbulstion of esti d d d on and export merkets: 2. Notes on methodology:
Average Extrapoletion of etatietiocal trends (6 - 10 years) ehecked
Of whvah . :— against forecasts of governmental bodies, importsrs and
Populetion (mill.) ™ domend yow retailers,
Per capite GDP (US§) Unh m :3 '37;/ 2/ tw
tio markst Rk
. o 000 t  0.86 100 2.2 20,7
b) Sanitery ware 000t 0.3 100 0.9 17.0
.‘
.i ﬁi ‘ﬁ“
Narket (1 0.5, $4,700) 000 t  6.85 100 11.6 (20) 11.1
Market (2 8.5, 8290 000 ¢ 2.3}/ 100 2.9 (10 4.7
Rarket (3 5.5, 8140 000t 3.0 30 4.5 (10 8.5
Narkst (4 n.e. 000 ¢ ificant 5.0 ) -
Market (5 7.0, $40C 000 ¢ 3.2 100 4.5 (15 T.1
Narket (6 14.5, $9U 000t 0314/ 100 0.58 {10) 13,
b) Sanitary ware
Market (1 000 t 17.6 100 22.2 (10) 3.4
Market {2 000t 1.2 100 2,25 (10 9.4
Market (3 000t 0.8 100 0.85 (10 -
Market | 000 t insjgnificant 12,0 ( o -
Market (* ) 000 ¢+ 3,32 100 5.2 (10 6.7
Market 6; 000t 0,2 100 0.7 {10) 19.6
Market (7 (2.5, $480) 000 ¢ 2.5 n.e. 3.0 (10 2.6
_1/ 1975 refers %o sanitary ware. 1;*1“'“"“'"": Good export possibilities were 1de resecm fer
3/ Expected share of the project'e sales in tho market. mm:?mml ;%::Mwhwtm";.;l: t-ig:‘ r“m'u. e
Y/ Market not satursted (import license reguletioms). produced sdditicmally leter. The mamufocture of kila
5/ In 1966 furaiture vuI.: :u-u after the preduction of wll tiles omd
. uutm ware ostadl ished.

T TR A el




s

- 82 - ¥91-(1)  PAGE 2
OPOSED PLANT . . .
IV.CAPACITY OF PR 1. Nominal maximum capacity sccording to major process: Starting and ed
Wall tiles 6,000 t 8,000 ¢
Sanitary wars 4,000 t 6,000 ¢t
M fessible capacity of the plant: 1o data given
3. Expected maximum output of the plant: Pull oapacity utilisation is expected.
V. INVESTMENT (000 US ) L S R el w.T. SN Som
Totd camponant Toud companent
TOTAL INVESTMENT 2B, Lad..
1. Fixed seeats 2 2,037 1,955 n.e. 2. Working capital 180 223 n.a.
1.1, Land, ste dewopmant (¥+T-: 18, 200 u3, 0___ 3 2. Inventoriss 80 223
1.2 Dubdings S.¥.; 30,800 & 693" H9d T T - Production materials, 578
P —519--1;7- ————————— & suxifiery materials (3 monthe)
~ Office &1/ - Parts & suppliss for repair - -
~ Storage ) 24 & maintenance
_ Others 19 1 - Work-in-process 21 nonth; 26 15
- 1 month 1
2 xm __g_?____f_a ___________
13. Other qudeses T e
1.3 Mochinsry & equipment 1,425_1,030 3. Other investments 168 218 n.a,
Mwsall 300 helww) - === 31. Pre-investment costs . 65 8 -
— Preliminery expenditure - -
- Planning costs
- Enginesring costs ) 4 69
~ Interest during construction - -
- Training conts 18 18
- Othens - -
1/ Storage of raw material boxes only; other tuildings are 32 Start-up expenses S (X 5§ R _
inoluded in the wall tiles plant. ~ Consultaat fms ( teohnical aseietance) 52 52
2/ Coste for geological survay and fessibility studies. - ounru-;/mnn ) 51 19
tab. Transport
upplior -t Landing, losal Forelgn
ey’ (insursres Import inswilation ourrency
Mujor machinery & equipment port frgighy) duty cost Towd component
Nal] tiles
Production equipment 1,106,000 249,200 14359, 200
Oeneral equipment (trucks, eir compressors, sto ) 261600
Purniture and fixtures 1,400
Others 41,800
1,425,000
Senitery wepe
Production equipmeat 798,000 - 182,000 980,000
Qeneral equipment 18,200
Purniture and fixtures 11,400
Othere 29,400
1,030,000
T
| 4 vamd e ol '&g‘ %#"
TOML 4 » - - TOTAL P »
Som  W.T. 5.N. Ve ey e S, WL sy %t e
L w operstive sthops &:.1.16 2. Auxiliery operative shops Q2
(m‘ nalt) - Repair & maintenance 8 6
Pregrinding Pregrinding 6 2 ~ Utilitios comtrol 1 -
Wet grinding, Wet grinding, 1 5 ~ Product & msterial storage 3 2
screening, bdlunging, soreening, ~ Off-site transport 5 -
homogenieing oasting elip preparation :mwm- T
Pilter pressing and  Casting 4 101 Ins "{" 2nd . 2 1
drying Z othere 7t Peckasing 144
Orinding Polishing and drying 3} 8 -
Pressing Inspection and glesing 11 24 3. Administration n qy
Drier and firing Piring 1 4 Production manegemeat o2
Bisque sorting Orinding and polishing 15 8 ~ Rosasch & development 5 3
Qlasing Qlase pruparation 12 4 - Sales & purchase 3 3
Qlase preparetion Plaster moulds 3} 20 - Gonsral adeministrstion 2 !
preparation
1/ 1 sssistant manager
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VIl. ANNUAL PRODUCTION 1. Total snnusl expected maximum output:
Domestic seles Foreign selss
Unit priss Anel Unit priss Anai
wholeeale rnoves *x fastery Sernover
Produst Unit Cuantity (V.3 ] (us §) Quantity [° 3 ] (us §)
Wall tilee t 2,200 231.8 510,050 3,800 )y 501,420
sanitary ware t 840 525.0 441,000 3,160 1,071,550
1/ Prioe per ton Annual Sales Annual Prios per tom Annual Sales Anzual
Wall tilee at faotory (tone) 'N;;ovor Sanitary ware at factory (tone) 'mgovor
Market (1) 150.6 1,900 286,220 Market (1) 342.7 2,050 702,610
Market (2) 163.0 300 48,890 Narket {2) 320.4 210 67,280
farket (3) 109.2 400 43,680 Market !3) 263.2 80 21,060
Narket (5) 84.0 600 50,400 Market (5) 357.6 480 171,660
Market (6) 120.4 600 72,240 Narket (5) 313.6 60 18,820
Market (7) 322.0 280 90,160
501,420 1,071,590
Market (4) to be entered later.
2. Expected ssles and inventory buildup:  Full capacity utilisation will be reached in the firet yoar of operatioa.
3. Pricing policy:
Foreign sales priocee; prices per tom ex factory were calculated as average CIF prioces simue transport costs from the factory to the
border (oapital) of the importing country. In the case of wall tiles the difference in traseport ocste socounte
for differencee in priocse up to US$ 30. Different product six (white and ocoloured, "de luxe® and commercial
quality) acoounts for the remaining differsmces.
Domestic ealece priose; fized at the present level of average wholeeale pricee (CTP + isport duty + tramsport to wholesalers).
4. Planned seles orgenizstion: Own eales deparisent; present wholesale and retail network will be made use of.
! . W.T. 8.W. Forsign
VIl ANNUAL OPERATING COSTS AND PROFITS Anensl cumensy
W.T. 8.W. Fersign ol oampenant
Annuel surreney Cant lom #8s us o [ 1 1]
Cost lwm Uni :&“:h 10000 Wouss 160 Ue
— 2. Personnel costs (*) 206 286
fotsl cory 766 771 21. Wages & slaries 176 244
semane ecemmeee | Y5O tions 1o
1. Material costs 408 317 social securities ) 3o 42
s) Direct material ocete 23. Frings besafis
3. Interests (on loan) 45 41
Body raw materiale 57 121 4. Rents - -
Olases 151 81 5.  Indirect taxes st - -
Staine 15 8 compeny level
Plaster - 36 8. Depraciation 514
Nieoellanecus 3 5 6.1. Duilding 20
b) Auxiliary materials 6.1 Machinery & equipment Vo ‘ﬁ
Auxiliary ssterials 6.3. Office equipment ) 13 14
Naintenanos 3 [ 6.4. Othe fixed aasens
Packing materiale 50 22 7. Administrative expenses 32 47
Power 56 4 & ssles comts
Water 1 1 8. Other costs - -
Fuel 62 2 9. Profit before tax 25 133
Othere 4 of which - profit ux R
— subaldios
The projeot ie exempted from taxation during the firet six
years of full operstion. Subsequently, a ax of 15% ie Domasgic Forelgn
applied on 75% of the profit. ‘.!’. a.v.
[i/] W.T. 8.W
Depreciation: Buildings and produotion equipment: 20 years Cotegories of "-".'. * .-..-... Ne. of .-& ::—
Others: 10 years parssns emploved parvom :IIQ porsens :lll L_I"T]
Top menagens 1 2 8.4 18.5
Enginsens 4 1 16.1 4.0
Tochuicians
Commarcial staff 5 4 8.9 6.4
Clorks and typisns 1 1 1.3 1.3
Foremea 4 4 10.1 10.1
Skilled operatives )
Sesai-akilind operstives
Usshiled opertives | 125 262 130.9 iM4.0
Part-time opsratives ;
Other special categories
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1X. FINANCING PROPOSAL (in US 8} 4. Suppliers’ credits:

1. Equity capital (towal):  U3$ .8 million

2. Longterm loans (total): US$ 1.26 million

Rate of interest A% p.a.
Repayment 5 yeare 5. Remarks on the financing policy:
3. Other loans:

X. IMPLEMENTATION PLAN

1. Technical collaborstion service:

Techniosl aseistance: one ohisf technologist for one ysar; ons kiln snginesr for nine montha and ons glases engineer for six monthe.
No patente or licenses nesded since the know-how was acquired during the teohnologioal rsesarch and in-plant triale with domsetio raw
materiale.

2. Project management:

The supplier of equipment will be responsibls for the preparation of enginearing drawings, delivsry and inetallation of production machinsry
and for trial runs. For that purpose a Resident Engineer will be nominated. Civil enginesring and conetruotion work will be subcontracted
to local companies.

3. Recruitment and training of personnel:
Six teohniciane and foremen tc be trained abréad during a six month period.

4. Other mams:

5. Time schedule:

Tvo etepe; 1; wall tiles (conetruction three ysars)
2) eanitary wars (constriction three years)

Prom signing of the contract for wall tiles to completion of the combined plant; five yoare
For gradual completion of the construction and for production build-up see Cash Flow, XIII, Ad, II,

Xi. DATA FOR EVALUATION

1. Profitability eveluation: 2. Further profitebility snalysis for 3. Nationsl economic benefit-cost
Check: life (mf.%omy h':i: e project snglysis (National priority test):
) Bresk-even point malysis Check: Check:
@) Retum 10 total capital () internal rate of return (X) Direct value sdded snd employment
() Pay back ) Net procont value offects
() Remtability: retuen to equity capital () Any other method used (X0 Balance of psyment effect

() Social marginal productivity of capital
() Backward and forward effects

em.mmwnmmwuufm-:

Bregk-even point anglysis: wall tiles: 45%; eanitary ware; 2%%
Return to total capitsl: grose average profit + intereset on loan to total ocapital inveeted;
wall tiles; 12.5%
sanitary ware; 132¢
tgbilit return tc equi ital: not oalculated in the study; approximately 355
(gross profit in an average ysar/total equity capital empioyed).

Iaterng) rete cof return; not oalculated in the study; spproximately 15%
(internal rate of return on total capital employed).

Direct vglus gdded and employwent effscis: The annual value sdded of the plant will smount to US$ 2 million. The

project provides jobe for 354 domestic workers and employees.
1 offect: average annual gain in foresign sxchange of US$ 2.} million (net ¢f ourrent imports).
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Xil. SUPPLEMENT

Ad VI. MNenning Table
Wall tiles plant:

bisque,
it e plant:

packing.

The following departmente will serve both plante;

maintenanos, water tank, fire

Ad II, Operational Flow Chart

firing.

One shift operation departmente:

One ehift operation departmsnts:

ravw material etorage, pre-grinding
inspection, sorting and packing, kiln furniture manufacture. Two shi
ecraening and homogenising, filter-preseing, drying, .ase grinding, preesing. Three

rav material storage, pre-grinding of raw materiale
casting, polishing and drying, glate preparation, inspection and glaeing,
Two shift operation departmente:
oasting elip preparation. Three shift operation department;

wet grinding and blunging of the mase,
firing.

osntral offioee, storags, diesel engine, oil tank,

clay kiln furniture manufacture, pre-grinding of raw saterial.

WALL TILES
Glase Componente Raw Material Fire-Clay
Storage Storage Helping Materials
Wet Orinding Pregrinding
of the Raw
Naterial
Laying and
Watering
Soreening and Wet Orinding| Mixing
Homogenieing
Joreening and
Homogenising
Shaping
Pilter-preeeing Ro'touoh
Drying Drying
Orinding
Pressing
Bieque Piring
and Sorting

e (lasing

Olost Firing

Inspection

Shipping
Nateriale

and Packing

Glase Componente
Storage

Wet Orinding

Scresning and
Romogenising I

D —————————

Wet Orinding

Screening

Homogenieing

SANITARY WARE

Stor: 11

Pregrinding

Blunging

Sorecning

Casting Slip o
Propu" ation

Casting

laboratory, eleotricity and

Raw Material Raw Material Plaster Noulde
Storage I

Preparation

Polishing and
Drying

Inspection
and Glesing

Single
Piring

Orinding and
Polishing

Inspection
and Packing

of raw materiale, glasing, glaee preparation,
ft operation departmente; wet grinding,

shift operation departments:

+ Plaster moulde preparation,
grinding and polishing, inspeotion and
screening and homogenieing,

Shipping
Nateric'e




C. Surplu/Deficit (A — B)

SURPLUS/DEFICIT
ACCUMULATED. 37

101

9

146

75

844

1,566

2,380 3,212 44198

- -
391-{11  PAGE 8
Xill. CASH FLOW TABLE (000 US $) Torminet
value of
Yoar aets
1 » 3 4 5 6 7 i 3 10 11 - 15
A. Sourca of cash emclonn a0 LIEEL L2020 LD L2 L2088 L 2T 2D, L2006 26
1. Financial resources: ,
total 201,400 1,120 540 140 - - - - - -
11 Losn' - - 560 560 140 - - - - - -
1.2. Equity "ac 1,100 560 - - - - - - - -
1.3. Suppliers’ vradits
1.4 Subsidies
2. Soles revenue: & - - 24,0 1,022 1,576 2,5%7 2,663 2,744 2,794 2,R06 2,706
8. .u.- of cash 83 14336 14468 14535 1,787 1,08 1,941 14324 1,302 1,780 _ 1L9-Z“, _
1. Fixed capital expenditure: an 1 a 2 - - - - - -
total 17 1,,1.3._ 2 26 142
1.7, Land, site improvements, 167 13 4/2 L8y - - - - - - - ( )
& buildings
1.2. Mechinery & equipment 420 1,000 156 g 342 - - - - - - ( )
(new inswailation)
1.3, Mechinery & equipment ( )
(replacement)
2. Net working capital: - - 1% - 223 - - - - - -
total
21 Stocks of materials - - 57 - 53 - - - - - - ( )
22. Work-in-process ? - - 3 - 5 - - - - - - ( )
23. Stocks of finished - - 5 - 175 - - - - - - ( )
products
3. Preinvestment & , 1€ 17 28 17 130 - - - - - - )
start-up expenses: £ | _ (
4. Producti iture:
oy penditure: - - e GAT_ 1002 4291 M1 19T 4,291 4,7 1,97
4. Parsonnel expenditure - - 12 206 346 N N 4N 431 13 491
4.2. Materials’ - - 224 403 576 726 726 726 726 726 726
43 Administrative - - 2" 2R 69 63 03 69 69 69 69
expenditurs
4.4, Indicect taxes & - - - - - - - - - - -
royaities
4.5. Other expenditure - - 4 a 1 1" " " 1" 1 1"
{rents, contingencies,
anc.)
5. Debt service: - - - 0 32 02 -
tots! 45 30 241 37 n 325 3
5.1 Interest on loans - - - 45 30 101 90 67 45 22 -
5.2, Repayment of loans - - - - - 110 2R0 280 280 220 -
credits
/ i 336 ftueu)
S e gpm - - - - - 270 2Ao e #o 260 280 {ividends)
27 64 -2 A7 - 769 722 820 R32 926 893

34091

! Loans of different terms should be shown sparately.

* Annual value of praduction of finished goods minus
mnual lation of finished goods i Y.

*Total production costs minus production costs of
finished goods.

“Not including interest during construction.

* Annual purchass minus annual accumulation
of materials inventory.

*This item stands for the part of profit which is to be
peid out, namely profit tax, dividends, fees of the
mambers of the executive board, managerial stafl"s
share in profits, etc. Actually this sum will be
sntablished sfter allowances have been made for
deprecistion which are not included under item 4.

( production expenditure ). The cash flow balance
Muhprw.m-fon.muchcwly

that all meumnphumm( (B.1.3.) can be covered
in any yess by the accumulated surplus.

Comments:
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PROJECT: CEMENT PRODUCTION

(Planning year: 1966 )
1. ORIGIN OF THE STUDY 1. This study was preperad by an independent consulting firm
for a ministry of planning and co-ordinetion.

2. The study wes intended t0  maks uss of domestic raw materials and to substitute importe.

3. Size of the sconomy considered:

- Population (approx.): 2  million
- Per capita GDP (approx.): 5 US$
~ Other information:

1. GENERAL DESCRIPTION

1. Products: Portland cement

2, Major input materisls. Raw matsrials needed are limestone, clay and gypeum. A sample taken from the snvieaged limestons deposite showed that the
limestonee are in the form of massive high-grade limestone (hardnees degree of 4.5, Mohe scsle). Total suitabls ressrves are emtimated to amount
to more than 2 million tons. Clay depocsite are nearby (17 km). The moisture in the material ae delivered amounted, a.cording to eamplee taken
from two exploratory pits, to 6.1% and 4% respectively. Their alkali contents of 0.60 and 0.49% are low. With regard © chloridee, the figuree of
0.08 and 0.10% respectively, ars likewise high in both samples, and may considerably affect the heat exchange procses in the kiln. The investigated
reserves amount to 1.2 million tons. The raw mix would have the following thsoretical composition: 50% limestons and 4224 clay. No correctivee are

to be added. The gypsum needed for the regulation of the setting tims can be gained from a nearby deposit. Detaile on chemical analysie of samples
are given in the Supplement.

3. Alternative technologies availsbie and technology adopted for thestudy: Two methods of refining prevail: the dry process and ths wet process. The relatively
sxpensive wet proceee is applied to wet raw materials (e.g. calcium carbonate and plastical clay). When applying the dry proceee the raw matsriale
ars coarse-grained, dried and fine-grained to raw flour. Apparently the quality of the local raw materiale makes poesible the applying of the coet-
saving dry-process for preparing the combustion mi.ture. However, the chloride content in the raw mix requires the use of a "by-pase device" to
remove a part of the gae before the material is chsrged to the kiln.

4. Locstional factors:
- Indication of larty imp factors: The choice of the optimal location depends decisively on ths amount of exploitation coste for raw material and their
transport costs. The location of the plant in the direct neighbourhood of a town should be avoided becauee of inevitable air pollutiorn. Land
transport ie very difficult and not economical due to the bad road connexions. Average road transport rate is .0.028/!0\': lon .

- Actually proposed locality:  The locality proposed ie in ths neighbourhoou f a ssa~harbour town not far from raw material deposits. Thie location has
ths advantage over other possible locations that the low-cost water transport to main consumption centres in the country and to potential sxport
markets is possible. Also all raw materials deposits are clustersd in the nams area, closs to the harbour and show good prospecte for profitable

exploitation.
111, MARKET 1. Tabulation of estimated c d on domestic and export markets: 2. Notes on methodology: For the domestic market, import figures for the
past years were taken as a baeis. Since theee figures were only
Inerenss available for one part of the country, ths average share in the whols
Curnat Olwhieh  Projessed o cement conewmp’ n of that part of the country was eetimated (77%).
sl imporsd dowand your Then total importe were estimated. On the baers of inforwmation about
Produst Unit  conmungrion (%) in 1969 L the ports, roads and othsr conetruction projeotse, the inoreass of
- domeetic coneumption was setimated. Requirements of special cement
Domestio consumption were deducted from total projected consumption.
Cement 000 tone 50 100 60 approx. 7 For the eport market, only neighbouring oountrise were coneidered,
e since high traneport coete preclude the poesibility of eelling at
E‘g::“po'“b“""' distant markets. In the neighbouring countries, ths existing and
Ethiopia " ) 45 n.a. ns. planned capacities were oompared with looal oonsumption. Thie
Kenya “ " ] “ " co-pu'i.on‘p..nntod the asseesment of potential export poseibilitine,
Uganda " 73 P " " but no definite eetimate was eetablished in the project study
Nosambique " 170 1 " " ooneidered.
Tanganyika " 17 100 " "
Zaneibar " 4 100 " "
mp‘ " 1'857 - " "
sud“ " 311 75 " "
Frenoh Somaliland " 13 100 " "
Aden " 81 100 " "
Saudi Arabia " 170 55 " "
Kuwait " 618 100 " "
Yemen " 40 100 " "
Pakietan " 1,858 20 " "
xr.n " 914 2 " "
an " 671 1 " "
India " 9,304 - " "
Bahrein " 68 100 " " 3. Selection of product-mix: Only the production of Portland osment has been
ooneidered. Packaging materisls (sacks) are to be imported.
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IV. CAPACITY OF PROPOSED PLANT

2. Maximum fessible capacity of the plant:
feasible oapacity of 60,000 tons.

A Expected maximum output of the plant:
® basis of oaloulation for annual capacity only 280 working days.

1. Nominal maximum capacity according to major process:  The daily oapacity of the plant ie 200 tons.
ons may eeeume 30 working daye par annum, so thet the nominel maximum ocapacity amounts to 66,000 tone per annum.
Crude investment and produotion cost figures for a plant with a daily oapacity of 300 tons are given 1n Supplemsnt.

Under normal conditions

Heving due regard to normal etoppage time, 100 working days may be coneidered reasonable, whicn means an annusl

On acoount of the sxtremely unfavourable climatic conditions in the country considsred, it 18 advisable to take as
This results 1n an expected maximum output

of 56,000 tons psr annum.

V. INVESTMENT (000 US §) t-— Forsign
Towl ampenem Towl ampenent
TOTAL INVESTMENT 5,196 n.o.y
L T ¥ Y 7Y L L Y ¥ ¥
1. Fixed aseets 4,912 n.a. 2. Working cepitel 224 n.a.
1.1, Land, nite development 21.  Iaventoriss 105
1.2. Bubdings Production materials, fuels TTonTTOTS Tm e e
- Factory & suxillary materials 9
- Office - Parts & suppliss for repax
- Storsge (fuel tanke) 262 4 maintenance -
- Others - - Work-in-process -
Road oonnexion (approx. 5 km) 188 - Finthed goods (half e eonth) 49
2.2, Acoouats receivable (ons month) I - R ;
2.3, Other liquid smets R L
1.3, Machinery & squipment . )Li_ﬂl ﬂ.l.‘z/ 3. Other investments 80 Neae
{dotaily soe dolow) TTTTTT mEmemme e 31 Pre-mvestment costs I
Prolimanary expenditore 02000 TTmmsooes - Tt
Planning costs
)/ Ses XI. Balanoe of payment effct. p ot
3/ Obviously the proposal essumed that all the machines and equipment ?hnﬂ:n:::.mmm
would be imported. T™s landing, local transport and a part of 0"“‘ (costs for unlocking of raw materials) 60
the inetallation coet may de the only local currency componsnt 32 Stariup expenses ng N
(eome $300,000). Conmitamt fes o mmmemeee -
Conts for test run
Othens
fah. Tranaport
wpphier ont Landing, ipesl Forelgn
Y's 1 impert instliatien Ourrency
Majer mashinery & eqmipment port height) duty ot Towd component
Cement machinee and quarry equipment:
-~ Quarry machines 175 17 44 236 n.a.
- ™o heavy lorriee for quarry 17 12 29 158 "
- Crushing plant 69 1 ” E3) "
- Depoeit for raw materiels 1) 7 18 98 "
- Machinee for rough grading 120 12 30 162 "
- Silos for rough graded eaterial 62 6 16 84 "
- Motary kiln 500 50 125 675 "
-~ Coment mill 150 15 b1 27 "
- Cement eilos 18 4 9 51 "
- Packing machines )8 4 9 51 "
~ Niscellaneous 88 10 22 120 "
- Spare parte 125 12 n 168 "
Auxilieries: - Repair shop n 3 8 42 "
- Laboratory Y 3 7 40 "
- Mater supply 2 H 5 27 "
Blectrioal equipment 215 27 69 m "
Diesel power plant 300 Y 7% 40% "
Vehiolest - 7 x 10-ton lorriss without trailere 88 9 97 "
- 4 x 10-ton lorries with 5-ton trailere 60 6 66 "
- Y tank lorry 25 2 27 "
- 5 passeng * oare 1} 1 14 "
. manminG TasL Totw! urdser of pur 122
n nd » ] E ] ]
Shepe thile it shilt Shape il it L
1. M operative shops 29 16 16 2. Auzillery operative shops - =
( NT"V natt) Repair & maintensace ;
\ Utidlities control
warryi 18 - -
Plant operstion and auxilieries 1" 16 16 m‘mw ) 6
Guards, cleaners, otc. ;
j/ Inoluding traneport crew. 3. Administration 29 nd -
Production managsmeent 8
- Rossstch & dovelopment )
Sales & purcham 5
General administration 13
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Vii. ANNUAL vYRODUCTION 1. Total ennusl sxpected maximum output. $1,456,000

Domestic snins Forsign ssles
Unit priss Anvsed Unit pries Anvussl
= fastory urnover ox fastary ;'f-
Produst Unit Quarity uss (000 US B Quanity e us e
: Cement tone 56,000 26 1,456 (Some export potential, but the production

programme was geared to the domeetic
market only.)

2 Expacted ssies and inventory build-up. No time echsdule wae explicitly mentioned.

3. Pricing policy: Tt 10 aeeumed that potential investore would contenl themeslves with a retained profit jast enough to repay the loane within a
period of !5 yeare. Thie net profit has to remain after deduction of income tax. Therefore, incoms tax, which amounte to 33 on gross profite
after the tax exemption until the 10th year, hae to be added. Thue, ealse prices are calculated on the basis of operating coete plus mimimum
groee profit for payment of taxse and rspayment of loans. But the price ior cement cannot be too much ebove the sxieting import prices. There-
fors, msasuree are euggested to lowsr dietribution coets. The pressnt import price i1ncluding harbour fese and 19 custome duty 10 $25.8. The
official eelling price 14 $36.4, but actual dslivery prices amount sometimes up to $46 per ton. For about 77% of production, $8.7 has to be
added to the envieaged ex-facto'y price of $26 for inland ssa-traneport and port charges.

4. Planned sales orgenizetion: The establishment of an own marketing organization and the total elimination of the wholeealsre wae taken into conmderstion.
This alternative ssems not realietic at preesnt becauee of the importanca of the setablished firms. On the other hand, ths eetabliehment of an
own marketing organization would burden the company with coneidsrable additioral inveetments and opereting coete. This doee not excluds, however,
the poesibility of setablishing euch an organisation in the long run.

VIll. ANNUAL OPERATING COSTS AND PROFITS —
Fereign ] omponant
Annuel auvensy Cost iom s usy 1" 1]
L\ pries Ouantity [ ]
Cont lom Ushk (USS) 000 LUSS) (000USS
— 2. Personnel costs (*) 188 51
fowicoes (1-8) 1,187 183 21. Wages & miaries 188 57
, mrmmem memmee | Contuibution _
1. Material costs V 318 12 ::.‘hlmnhl (included 1n 2.1.)
Crude o1l (heating 13. Fringe bemfis  (included i1n 2.1.) "g
powsr about 10.300 3. Interests
kcal/kg; epecific : :!um .
gravity about 940 - Indirect taxes et (| ) ed i 7)) = &l
gr/1) Rl 2.6 49,20 27 - company level
b 1 011 (heat 6. Deprecistion  (linear depreciation method) 427
1008l 01 sating 61 Buiding 4% per annum : 68
powsr about 10.400 6.2 Machinery & squipment  10% per annum 319
kcal/kg; epacific 83. -
gravity about 8%0 64. Other Mxed amets 20% per annum 40
ar/1) Rl. 3.8 18, 500 65 - 7. Administrative expeness 3
Peok t 1 O!!‘. ot costs 2
eoKing materia a 'y d . m
(eacke of 50 kg) pisces 0.075 1,120,000 84 84 0. hoﬂtbhn((a: parts and repairs) 29% of depreo 269 iZ
Lubricante and of which - profit tax
other euppliee tone 0.75 56,000 4?2 42 Wbeidies
—— Domestic Foreign
L/ Limestons, clay and gypsuwm are internally supplied; the Anvus) wages Ansusgl wags  Poraign
quarrying costs ars inoluded 1n reepective cost 1temes. " S whrin & & miarins & urvensy
Cowgerien of Ne. of [ Ne. of bonslin  sompanant
2/ The firet 10 yeare are free of taxation, thereafter income porsers emploved [ 5 ush pwnns us e 000 us 9
tax amounte to ¥ of profit.
Top managers - - 3 50 25
Enginsers 3 5 2 24 12
Tochnicians 6 8 4 40 o}
Commercial staff 4 T - - -
Clorks and typista 1} 13 - - -
Foremen - - - -
Skilled operatives 0 - - -
Semu-akilind operatives - - - - -
Unaluilled operatives 63 Fal - - -
Part-time operatives - - - - -
Other special categories - - - - -
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IX. FINANCING PROPOSAL (inUS S) 4. Suppliers’ credite: Interest-fres suppliere’ credit, $100,000, roughly
covering invantoriee.

1. Equity capital (total).  (about 29 of fixed aeseta) 1,260,000

2. Longterm loers (total).  (about 60X of fixed aeeete) 2,870,000
Rate of mterest Y. per annum
Repaymen: 15 yeare maturity, firet 5 yeare without redemption. 5. Remarks on the linancing policy: No other information e gmiven.

3. Other losns: Nedium and ehort-term loane

(a) credite by suppliers of machinery, about ' of fixed aseete, 3 intareet per annum 840,000
(b) bank credits, covering roughly receivables and ready money, ™ interset per annum 126, 0K0)

X. IMPLEMENTATION PLAN

1. Technical collsboration service:  For a precise programme of exploitation of the different raw materiale depoeits, an extansive drilling programme hae to
be done. Such A prograsme i1e supposed to be undertaken by e foreign epecialized fimm.

2. Propct management: No inforwmation ie given.

3. Recruitment and training of personnel:  ATtar an 1nitiating period of about & to 12 months, the proportion of the local and foreign steff ae indicated in
the manning tabls shouid be sufficient. Purther replacement of foreign etaff by local pereonnel should be done in subsequent ysers, ee s00n ae
sulrtable local etaff i1e availabdle. No further information 18 given.

4. Other e -

5. Time schedule: No inforwmation 1e given.

X1. DATA FOR EVALUATION

1. Profitability eveiustion 2. Further profitability snalysis tor given project 3 N i sconomic benefit cont
Chect hte ¢ ability tast): analyms (Nationst priority test).
(1) Break even pownt anslyss Check Chech
( ) Retum 10 total capstal () lnternal rate of retun (x) Duect value added and employment
() Pay back { ) Net pressnt value . offects
(1) Rentabadity resurn 1o equily capial € ) Any other method used x) Balance of payment sffect

Social margnal productivity of capital
Backward and forward effocts
Synthetx: benefit cost snalyss

Any other method used

—~ -~
-

Grve 0 short outime of the methows vasd smi mex Imdings

Break-even point analysis: Total coete are eplit up into fixed coste and variable coete. Hy comparing total coete at different production levele
with salee return at thees levele, it 1s indicated that for a plant of 200 tone production per day, the break-even point will be reached after 204
productive daye annually, i1.e. 40,300 tons annually.

Rentability: return on squity capital: Taking into account the essumptione on price policy indicated 1n VI1.3}., 280 production daye per annum, and
the financing proposal indicated in [X., net profit after taxes and depreciation variee between it and 27 of equity capital, everaging approximately
P

Dipect valus added and employeent sffecte: The cement industry is one of the moet capital intensive industrial branches. Two kinds of labour are
needesd: labour with very high ekill, and unekilled, robust labourers. 11} local workere would be employed by the factory. More than 342,000
would have to he invested for each job creatad. Thue, the direct employment effect muet be coneidersd comparatively small. A poesible indirect
smployment affsct by esttliement of sub~contractors or proceesing induetries ie limited too.

lance of nt effect: Effecte on the balance of payments in two ways! positively by eaving cement ieports (and sarning foreign currency for
sxported cement)] negatively by import of fusl, euppliese, payment of salarise for foreignere, capital service, deprecistion of 1eported sseets. Ths
effect on the balance of payment may be quantified roughly as foliows: 3avinge of foreign ourrency $1,219,000; Required forsign currency - 50% of
salariee of foreign employeee (356,000), fuel (8193,000), packing material (384,000), euppliee (342,000), depreciation ($330,000), spare parte
(8%00,000), interest ($11R,000), redemption of loans ($296,000). Thue, nat savinge of fureign currency amounte to approximately 360,000 annually.
1f the inland shipment would have to be paid in foreign currency, thie would further reduce the net eavinge of foreign currency. Aftsr redemption
of loane and the eubstitution of foreign employees and imparted supplies, additional eavinge of at leaet $280,000 can be expected.




- 9 1 -
3692~ 1)aces

Xil. SUPPLEMENT

11.2. chemical snglyeirs of raw seteriel spaples:
Conetituente Limeetone Clay Clay Qypoum
Loss on ignition 43.19 24.48 16.98 15.23
310, 0.92 30.0) 49.81 -
A1,0, 0.4 8.72 8.83 0.06
Po;(‘, a.1 4.48 3. M Q.22
T0; - 0.48 0.63 -
Ca0 54.91 26.92 16.54 35.84
g0 0.08 2.67 2.72 -
so‘ 0.10 .21 0. 41 48.7)
K0 0.1 0.39 0.37 0.02
Na 0 0.22 0. 21 0.12 traces
(4] 0.0} 0.08 0.10 traces
Silicate Modulue - 2.2 4.1 -

IV.1. Date for a cement plant with e capacity of €4,000 tons per shnye

The study also givee setimatas for inver tmente, as well 18 samings forecast for a factory producing 84,000 tons of cemeat amnually.

this capacity investment would be:

Por

000 US §
Heal setates o3
Coete of unlocking of raw materisle 60
Cement mechines and quarry equipment 2,210
Auxi liaries 145
Electrioal equipment 330
Diseal power etation 410
Assemblage 705
Conetructione 1,625
Fuel tanke 350
Road comnexion 188
Vehiclee 250
Working oapital 320

Total investment thue amounte to approxisately $6.6 million. Production costs are estimsted as follows:

Uy
Nages 5¢ (30 skilled and 85 unskilled workers)
Salariee 145
Pusl 285
Packing materiel 12%
Suppliae 63
Depreciation 510
Spare parte and repairs 128
Interest (average) 152
Administration and marketing ooste 52

Production coste thus amount to approximately $1.5 million.
24,000 tons be sxported et a prioe of $14.7 per ton.
returne would amount to approximately $1.9 million.

At thie oapscity it ie assused that 60,000 tons can be sold on the homes market and
Thie export prics ie oo low dus to coneiderable competition. Under these sssumptions, sales
Thue, retum to total cepital would be 6 on the sverage.
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XHi. CASH FLOW TABLE (000 US $)

Yemr

INFORMATION NOT AVAILABLE

Terwminsl
vale of
[

A. Soures of cash

1. Financisl resources.
roe/

11 Loen'

12 Equity

13, Suppliers’ credis
14, Subudier

2. Sdam'

Moshinery &

(now inemiation)

1.3, Mashinery & equipment
{repincement)

2. Net waorking capitel:
ol

2.1 Swehs of meseriah

22. Work-nprosem’

2.3, Sesks of fhed
sretuch

1 Pre-investment l.
RAFL-up expeness

4. Production sxpenditure:
ot

4.1 Permnnel mpenditure

42, Muwriel'

4.3 Adwminisvsiive
onparalivre

4.4 ralirect wnee &
royeiin

4.8 Ovwr mpendivure

pold: _
C. Surpha/Dutigit (A - 8) meetam smeece mmmeas sammes mmemes mmmema - meees SmmeE am= e mmeees ceeeas
SURNPLUSDE,
MMYI”DQ'
Comments

Ths original study i1ncluded no cash flow table.
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PROJECT:

_93_

ALLOY STFLS

(Planning yesr:

1970 )

1. ORIGIN OF THE STUDY

1. This study was prepared by an indepsndent oonsul ting firm
for a ministry of a developing oountry.

2. The study wes intended t0 aseess the feasidility of establishing an a.iloy etesl plant.

3. Size of the economy considered:
- Population (sppron.) (196R) 27 million
- Pov capRa GDP (appron).  (1968)  uss 120
- Other information:

1. GENERAL DESCRIPTION

1. Products:

Alloy and epecisl etesls;

2. Major input matsrishs:

a) Stesl ecrap
b) PFerro-alloyse
o} Fluxee, oarbvurisers, eto.

3. Alternative technoiogies svailable and technology adopted for the study:

classifioation applied to this project ese in the Supplement.

There are several processses available for eteclmaking, euch as open-hearth, bessemer oconverter, oxygen oonverter, sleotric aro furnace and

corelese induotion furnace.

slectric aro furnace proose» wae esleoted.

4. Locationsi factors:
ek of particulerh

’ Y P

factors:

s) Sorap supplies écppronuhly 65,000 t/yr.)

b) Eleotrio powgr (30,000 kVA - maximum oonsumption)
a) Water {300 m3/hr.)

a) Mol (natural ges - 6.25 m3/hr, x 103)

Actudlly proposed locality :

Open-hearth and oonverter procesese are suitable for tonnags produotion of plain oarbon mild eteele.
arc furnace and induotion furnace are more suited for alloy amd epecial eteslmaking.
purohased ecrap of ocmmeroial quality because the oharge muet ooneiet of olean, high-grade etesl eorap of known analyeie.

Eleotrio
Induotion melting ie, however, not feseible with
Therefore, the

A looation near ¢ harbour with good wcoses to imported and looal eorap and suffioient water supply

from a river two km dietant.

Conetruotisn of a power sud-etation in the vioinity ie planned.

1. MARKET 1. Tebulation of estimated demand on domestic and axport merkets:
imeremss
Currem OF whish Prajpond L4
] ::-ﬁ domand your
Produn Unit (m w19 77/78 W
Domestio market
Alloy and epeoisl steels 000 ¢ 10 100 78 25.5

2. Notes on methodology:

The current annual oonsumption figure shows only the direct
importe. About 24,000 t of indirect importe in the form of
finiehed metal produote like traneport equipment, industrial
sachinery, sleotrioal machinery, eto., would have to be added,

T™he preliminary eetimate of the projected demand was dased on the
produotion programme of existing induetrial unite and new unite
planned, applying end-use smalysis with due oonsideratiom to the
proportion of imported parts and ocomponents. The norms of alloy
steel oonsumption have deen eetabliched through oontacte with
various oonsumers. For eome itewms appropriate norme from other
oocuntries were applied.

3. Selection of product-mix:

Produot-mix ie primarily based on the requiremente of the
sutomobile eeotor. However, produotion faoilitiee oould permit
oonsiderable flexibility in the mix as regarde grades of stesl
and the mill shapee and eieee.
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incl. 4% extrs men to allow for weskly day off, sinoe the shop works esven daye per week
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. ITY OF PROPOSED PLANT
V. CAPAC 1. Nominal maximum capacity according to major process:
SO0 t finished alloy steals (%, OX t ingot atenle)
\ shifts per day, W dave per year
2. Maximum feasible capacity of the plant
3 Expected maxununi output of the plant 0,000 ¢t Finiahed allov etealn
V. INVESTMENT (000 US 8} Stage 1 Stage Hm' Stage 1 Stage [I e
ourrency
Totad sompensnt Total comgonenmt
roTAL INvESTMENT ENVONTRI AL
1. Fined smets W, 07 4,0 n.a. 2. Working cepital 1, W0 Jou
11 Land, ste development {110 ha) [ - 2L Inventones
12 Buildings n’;‘-'ﬂ\w Y e T T T Production msterals. fuels - Tt TT T TT
Factory S A - & aunihary matenals
Office incl. site devel ‘oment 11,4 1, W0 Parts & supplies for repair
Storage & nuntesance 4,00 )
Others Workan process
Finished goods
2.2 Accountsrecenable 4 . -
2.3, Other liquid sssets -
1.3 Machinery & squiprent 21,74Q L 9N 3. Other investments 6,000 1,000 na
tdesash soe beriow) = - Tomeme A1 Pre-investment costs 4,100 70
(incl. epare parte) Prelurunary expenditure } o T T T
Planning costa
Enginsering costs { 1ncl. in t.3)
Interest dusing construction 2,000 600
Training costs ‘20 W
Others  (Contingencies) 2,000 -
1.2, Start-up axpenses oo e oo
Consultant fees 1, 760 e
Costs for test run
Others
tob. Tramport
pplior cont Londing, iosl Forsign
syt {insursnce 1mport inetalistion ourrency
Majer sushinary & equipment port fraight) duty cest Totsl companant
Stage 17 .
Steel melt shop 1,560
Soaking pits and cogging mill 4,914
Rillet conditioning 562
Bar mille A, 328
Heat treatment and finishing a1 1,690 - 3, 290 22,15 n.a.
Chemical and testing laboratorv 1y
Rell turning and msaintenance shop 60
Traneport equipment 4713
Eruipment for power, water, gas, air, eto. 2,160
16,070
Stage II:
Arc furnace {1), fsrge press (1), hammere (?), manipulators (?), mobile crane (1), hand-operated mill {1), mobile charger (1), heating furnaces (}),
annealing furnacse (1), cranes, billet grinder (1), wing grinders {?), equipment for power, water, gas, air, etc.
1 excl. spare parts ($832,000) and equipment purchaerd with iocal currency (81, 785,000)
- HMMNOTAILEI Totsl number of persone: 1,2701/(Stage 1), 2500/ (Stage 11)
Stags I: 2w d b ]
1 8& ] 2d »
e Tota ret "ift "R Shep Total rers iy
1. Primary operative shops 8390 <4 _ 300 312 216 2. Auxiliary operstive shops o _94 K~ _ A
{including supervitory staff} Repaic & s | n Gen- LA 1 - -
Stee! melt uho;ré’ FLL I ay Ry a0 Utilities control arl&‘Srrv?nn)
Blooming mill and s aking pit 16 17 41 1 ”? Product & msterial storage 7 5 ! !
Billet conditioning 158 3 52 52 51 g"“d': "I:"‘W" 9 15 7 !
2 7 A uards, cleaners, etc. - - - -
Bar mills oo ! © 9% - Plant general ssrvices ” ?5 - -
Heat treatment, bar finishing, - .
128 A 3 56 8 (chief matallurgist, electrical
inepection, warehouse and finieh'ng )
d me h&n\c:&ca\)\pcnnhndont,
3 abRAREERSEE ot 127 A 8
Production management 15 15 _ -
1ncl. approxisately 10% extra for leave and absentssism Resenrch & dewlopment
, Sales & purcham 128 112 A A
S = supervisory staff and forewmsn General adminittrstion
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VIl. ANNUAL PRODUCTION

1.

Total annual

uss

uss 23,200,000
5,900, 000

ésug. 1)
Stage 11)

Domestic sales

Unit prise Pr ogent Annual

ax fectorynel | 1 ngrurnover

Unit Quantity fUSS®) pricss (QOOUSS
Stage 1
Conetructional
Carbon (- t 8,000 400 ( 600) 3,200
Low alloy (En-19) t 8,000 550 (1,000) 4,400
Medium alloy (En-2%) t 2,000 700 {1,000) 1,400
Case hardening (Fn-6B) t 5,000 700 {1,000) 13,500
Free cutting (Bn-1A) t 2,000 400 - 800
Spring stasl
High carbon ém-u; t 5,000 450 ( - ) 2,250
Silico - Mn (En-4% t 12,000 500 (1,350) 6,000
Chrome - V (Fn-47) t 3,000 565 (- ) 1,65
Total 45,000 23,200
Stage 11
High-epeed steel (AISI-TY, t 200 4,000 (5,500 800
Hot die steel (AISI-HM) t 300 2,500 (13,%00 750
Cold work die steel (AISI-D}) t 1,000 1,500 (1,860} 1,500
Low alloy tool etesl (AISI-S1) t 1,000 1,000 (1,500) 1,000
Die blocke (1.45% Ni, 0.45% Cr) t 500 900 - 450
Carvon tool eteel t 2,000 700 (1 930) 1,400
Total 5,000 $2900
Total (Stage | + Stage 11) 50, 000 29,100

2. Expectad sales and inventory build-up:

Inventory wil! have 1o be built up in the firet years of operation.

third vear (Stage 1) and fifth year (Stage I1) of operation.

3. Pricing policy:

Selling pricea will be lower than preeent prices on the domestic market (which are high becauee of high expenses for eelling, warehouses,

Foreign sales

Unit priss
on {amory

wes

Hi

no exporte fo

Full scale output will be achieved in the

TRANN

credit arrangements, etc.). Protection of 20 - 0% custome duty 16 required for the initial years. CIF prices are not given. Prasent ‘
eelling pricees see under VII.1. i
i
|
4. Planned sales organization: |
|
No Jetails available |
VIIl. ANNUAL OPERATING COSTS AND PROFITS S Stage Stage Foreign
St. St. I n 1 Aewsel 11 surrensy ‘
1 11 Forelgn ool SMPeRInt
Unit price Quantity Annusl ourraney Cost item 0oe us o us N
cosm
Cont leom Unit  lUSS) 10001 1000Us$) (000USS) 1,8 500
—_— 2. Personnel costs (*) 53 n.a.
fotal costs 19'20) 4,174 n.a. 2.1. Wages & mlaries §5F 50 n.a.
melel memecas |5 Contribu 0
1. Material cons A,780 2,530  n.a. social sscurities 921 2% n.a.
Raw materials 23. Frings benafits
- ?1/ 3. Interssts 2,236 220 n.a
Mant return ecrap n.a. 0,22, 98 01y - 4. Rants - N -
Purchased steel acrap 50 0.R2% 1,868 190 1,R6R 192| B Indirect taxes ot - " -
Other metallice n.a. n.a. 4,277 74V n.a. compeny leve! —
(H1-carbon,Fe-Cr, 8. Depreciation (A7) 3, e 400 n.a.
low carbon Fe-Cr, ferro- 6.1, Build cl. land)
molvbdanum, ferro- 0.2, MM‘“;:mmnn
vanadium, etc.) 6.3, Office equipment
¥luxee, carburizers, n.a, n.a. 167 27T  n.a. 6.4. Other fixed astets
cte 7.  Administrative sxpenses
Others 1,090 6%  n.a. & sales costs 696 177 n.s.
Power, fuel and n.a. onoa. na. 1,037 19" p.a, 8. Other costs (geno‘r’jal plant costs, deferred °’“’§¥Z!) 1,930 AL n.8.
atilitien 9. Profit befora tax 3,295 1,726
Hefractories, rolls, n.a. n.a. n.a 1,318 282  n.a. of which |"°"|.'|“:
elactrodas and suppliee
Repair and maintenance n.v. n a. na 1,400 D263 n.a.
material Domestic Foraign
o Annusl wegss Anvusl wage  Foersign
) o ~ & mierins & & wivrine & aurvensy ‘
1/ Quantitv per ton of 1ingot porsons employed I-:'- :a'uu :-.l'll Wml e us
2/ Average quantity per ton of 1ngot
N T
_‘1:’ During the first five vearas of operation profite will be Em.m
axempted from taxation and from \he eirih year onwards an Technicians
income tax of 37 wiil be levied. Commercial staff
Clerks and typists n.a.
Foremen
Skilled operatives
Semi-skilled operatives
Unskilled operatives
Part-time operatives
Other special categosies
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1X. FINANCING PROPOSAL (in US $) 4. Surr s’ credits:

1. Equity capital (total):
us § 23 million

2. Longterm loans (total). 233 PA.2 million

Rate of interest : Pe&e
Repayment starting 1n the first vear of operation 5. Remaerks on the financing policy:
3. Other loans: US$ 200,000 short-term loan

X. IMPLEMENTATION PLAN

1. Technical colisborstion service:

The plant requires specislized techniques of steelmaking, metallurgical control, conditioning, heat-trsatment, production planning, etc.
The foraign production advisera should have experiencs in producing the complete range of alloy steels proposed for the nsw plant and should
have sxperience in oroduction facilities c mparable to those of this project.

2. Project managament.

No turn-key arrangement foressen. A local organisation will be set up to implement the project i1n accordance with ths designs and overall
supervigion of the conaulting engineers. For the purpose of overall supervision of tha construction, the consulting engineers will nominate
a resident sngineer and adequate tschmical personnel. The loc (@1te) organisation will be staffed with technical and administrative
psrsonnel for overall co-ordination °f the project. The work uadsrtaken by them will include clsaring of site, obtaining sanctions, permits,
authorizstion from local bodiss, arranging import and local licenses, procurement of railway wagons, clearing of equipment, storas keeping,
aecurnv, as well as for srrangements cutside the plant boundary and the payment of oontractors bille, etc.

3. Recruitment and training of personnel:
About 50 tschnical personnel have to be specially trained abroad: 16 tachnical and supervisory personnel have to be trained for at
least six monthe and 34 ope stors and skilled workers for at least three months.

4. Other items:

5. Time schedule:

fk— Stage I ——| — Stage 11 —)

—t + + { 4 i
1 ? 3 4 b] 6 7
years
Xi. DATA FOR EVALUATION
1. Profitsbility sveluation: 2. Further profitability analysis for given project 3. Nationel economic benefit-cost
Chock: iife (Donrlbilitv tost): analysis (Nationsl priority test):
(%) Bresh-even point analysis Check: Check:
(X) Return 10 total capital (X Internal rate of retum { ) Direct value added and employment
(N Pay back (0 Net present value ffects
1) Rentsbility: return 10 equity capital { ) Any other method used (X) Balance of payment effect

( ) Social marginal productivity of capital
( ) Backward and forwaed effects

( ) Synthetic benefit cost analysis

( ) Any other method used

Give o short outhine of the methods used snd mejor findings

Bresk-even point analysis: The plant ia sxpected ‘o break-even whan operating st about 70% capacity
Return to total capital: 157

Pay-back (of total rapital): R years

Rentsbility; rsturn to equity capital: 24
Isternsl rats of rsturn: 12%

Net_present valus:(at a rate of 8€). US3 12.5 million

Balancs of payment sffsct: Annually the oroject will bring about savings in foreign sxchangs of approximatsly 84 million.
In 15 vears of operation the total saving will amount to approximately
$7% million (nst of original investment).




1710-{1) PAGE §

Xil. SUPPLEMENT

Ad I1.1.

Classification of Alloy and Special Steele for this Project

Alloy and special stesls

|

Alloy

steels

|

Tool
eteels

Plain carbo
Cold work
Hot work
High speed

Ad II.3,

Conmtructional
steels

Carbon conetructional
Alloy constructional
including:
Case hardsning
Nitriding
Ball bearing
Creep resisting
Special purpose

Stainlses and
heat resistant
etenl

Alloy

Chrome nickel

stainl ess steel
Chromc stainless steel
Heat rssistant eteel
Valve stesl

spring

steele

Chrome-vanadi1um
Silico-chrome

Process Flow Shest for Proposed illov and Special Steeln &

Conditioning and inepection
(scarfing, grindmg, ete.)

Stes)l melting

Ingots

Special stesls

Spring Electrical
ateels ateels
Dynamo grads

Plain carbon
Silico-manganecee

Heating in
soaking pit
Cogging
I

Billets

Slow cooling 9/
1 /

Slow cooling b

B

{
Rehsating

Rolling in heavv
bar mill

Heavy section bars

Heat treating
Straightening
Finishing
Inspection
Teeting

Dispatch/Storage

1
Reh ating
f
Rolling in light
bar mill

Medium and light
section bars and rods

Steels included are carbon and allov conetructional stesl, case hardening

ctesl and epring steel as well as tool and die eteels as liecussed under

product-mix chapter.

Those steels which need slow rocling such as Ni-Cr or Ci-Cr-Mo constructional

steele and tool eteele are elow cooled at each stage of manu.acture.

Transformer grade

Free-cutting
stesle

High sulphur
Lead bearing
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Xill. CASH FLOW TABLE (000 US 8) Terminel
valus of
Year 0/ sty
1 2 3 4 5 [ 7 A 9 10 11
A. Souros of cash £,.00 12,000 22,000 13,733 18,04/ 25,600 29,160 29,100 29,100 = 29,100 29,100
1. Fineaciel resources: 6,000 12,000 22,000 6,070 - 2,400 3,600 - - - -
rotel
11 tLoen! - - 17,000 5’200007/ - 2,400 3,600 - - - -
1.2, Equity 6,000 12,000 5,000 - - - - - - - -
13, Suppliers’ credits - - - - - - - - - - -
14, Subsidies - - - - - - - - - - -
2. Sales rwenue - - - 7,733 18,044 23,200 25,560 29,100 29,100 29,100 29,100
B. Uses of cash 4,330 12,740 16,230 18,899 17,912 21,989 20,801 22,763 24,310 24,219 2/_,063_
E :,:,'d capital expenditure: 4,00 12,40 15,830 3,600 2,400 1,800 - - - - -
overnen ( )
11
Ny :h:::.'w " 4,030 4,000 4,000 - 300 500 - - - - -
12. m'"':';.;‘m'm - 8,340 11,830 3,600 1,600 1,300 - - - - - ( )
1.3. Machinery & squipment - -~ - - - - - - - - - ( )
(replacement)
2 ::,workmg capital: R ~ - 3,300 _ 900 . _ - - -
71 Stocks of materisls ( )
22. Work-in-process ' - - - 3,300 - 900 - - - - - ( )
23 Stocks of finished ( )
products
3 Rmistrent & g/ 300 400 400 1,900 400 A0O - - - - - ( )
4. Production expendi .
tom/ . ure - - - 8,019 12,112 13,953 15,909 17,407 17,407 17,407 17,407
41 Personnel expenditure - - - 1,855 1,855 1,855 2,359 2,355 2,355 2,355 2,359
42, Meteriais’ - - - 4,015 7,311 8,752 9,995 11,282 11,282 1,282 11,282
43, Administrative - - - 232 541 696 161 873 A73 A73 RT3
axpenditure
4.4 indirect taxes & - - - - - - - - - - -
roya'ties
45. Other expenditure - - - 1,917 2,405 2,650 2,792 2,897 2,R97 2,897 2,897
(rents, contingsncies,
"ne.)
s o/ sorvice: - - - 2,080 3,000 4,536 4,892 54356 5,124 4,R92 4,660
5.1. Interent on losns - - - 2,080 2,200 2,236 2,592 2,456 2,224 1,992 1,760
5.2 Repayment of icens - - - - R00 2,300 2,30 2,900 2,900 24900 2,900
& credin
8. a»:“mum’;l fit - _ - - - - - - 1,R39 1,920 2,001
C. Surphus/Deficit (A ~ 8 1,670 - 740 5,770 -5,166 132 3,611 8,359 6,337 4,730 4,R81 5.(132_
iuczzzusmrg.vr 1,670 930 6,700 1,534 1,666 5,277 13,636 19,973 24,703 29,584 34,616
Commaents:

! Loans of different terms should be thown ssparately
? Annual value of production of finished goods minus
annual lation of finished goods Y.
Total production costs rmunus production costs of
finished poods.
*Not inchuding interest during constructeon.
* Annual purchase minus annual sccumulation
of materials inventory.
*This item stands for the part ol'pvomwh:hnlmtn
pad out, nmnly pvoﬁt tax, dmdmda, Lovd 0;.
! stafl’s
share in pvoﬁn.m: Acmﬂy this sum will be
sstsblished after allowances have been made for
deprecistion which are not included under item 4.
(M sxpenditure ). The cash flow balance
progratuned, therefors, in such ¢ way
nphc-vncnt (B.1.3.) cam be covered
accumulated surplus.

nmyv

7/ short-term loan

E/ In the study iteelf the cash flow was prepared for 15 years of operstion.
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PROJECT: PRODUCTION OF FLAT INTERMEDIATES OF ALUMINIUM

(Planning vear: 1967

1. ORIGIN OF THE STUDY 1. This study was prepared by an indspendent consulting fimm
for a national investment bank.

2. The study was intended to substitute imports. The production of intsrmediates of Aluminium hae been the missing link in the chain of Aluminium-baeed
industries in the country. Raw material is available from a local wsmelter. Finished producte such as roofings, houeehold uteneils, buiiding
sections are manufactured from imported intermsdiates.

3. Size of the economy considered:

Population (approx.) 8  million
Per capita GDP (approx.) 220 USS$
Other information

1I. GENERAL DESCRIPTION ]

i 1. Products. Aluminium coils 0.5 mm thick with a maximum width of 1,250 mm for the manufacture of roofing sheets and circles 0.6 -~ 1.8 mm thick with a
diamster of 180 - 900 mm for ths manufacture of pots and pans out of "insensitive" Aluminium alloys, such as AA 300} and AA 5005.

2. Major input materisls. The plant can either use locally-produced Aluminium pigs or i1f situated near ths smelter, molten virgin Aluminium.

3. Aiternative technologi ilable snd technology adopted for the study:  Besides the conventional caeting, milling and rolling process, considerations were given
to the recently dcvolomd strip caeting procees. A comparative evaluation of different procesees wae conducted (eee Sugglo-ont), and the Hunter
strip casting process was suggested for thie project, dus to outstanding cost advantages. The range of alloys which can be produced by the Hunter
process, up t» now is relatively small and compriees no producte of high quality requirements. In the cold rolling and finishing departeent, tha
conventional equipment, not highly mechanized, ie to be used.

4. Locnion-l hctors:

Indi tark

- of p imp factors: The value per ton of product is high, but the ratio of vslue added to the valus of production is relatively low.
About 6, 000 tons of Aluminium pi1ge and 1,500 tons of scrap are to bs transported. The total weight of finished producte ie in the seme range.
Taking the purchase of molten Aluminium mto consideration, a location in the direct vicinity of the smelter ie advieable to snjoy the maxieum
cost advantage. For the transportation of molten Aluminium, special vehiclee are neceesary. Large quantitiee of cooling water are needed in
the etrip casting procees. The actual water coneumption 1e kept low by re-circulating the cooling water.

Actually proposed locality.: A location in the direct vicinity of the existing smelter ie propoeed. The area has an additional advantage in that the main
cuetomers are situated in the eame area.

1. MARKET 1. Tabulation of estimated o d on d ic snd sxport merkets: 2. Notes on methodology: The eain factore influencing the development in
demand for Aluminium roofing eheste and houeshold uteneils are:
population development, purchasing power, and scope of substitution

inoreas
Curremt Of whish Projested P of Aluminium producte for other goode. Political and economic
anemal impored domand your uncertaintiee luad to the assumption that no eeeential growth in
Product Unit  conumption (%) s 1970 ] desand can be expected in the next three years. With favourable
—— sconomic conditione (increase of number of dwelling houese by 8% per
year) the demand could riss to 15,000 - 20,000 tons by 1980. The
Aluminium roofing eheste 000 tone 5,500 100 6,000 demand analyeie and projection is baeed on a fairly detailed earket
Galvanized corrugated sheete ressarch (field studies, in which ail consumere of Aluminium inter-
(subetitution product) 000 tone 1,000 100 none mediate producte were contacted).
Aluminium circlee 000 tone 900 100 1,000
Aluminium extrueion producte
(building eections) 000 tone 310 100

No export is envisaged.

3. Selection of product-mix: The main field of application for Alumieium will
be: roofing shsste and eidings, household utensile, conetruction and
building sections, packagings like tubee and cans, foile, oconduction
wiree. Flat intermediates forwm the majority of all Aluminium
producte imported now. The minimum ocapacity of an sxtrusion plant,
about 1,000 tone per year, doee not allow a profitabls productiom of
building sections and intermediates for packagings and wire during
the next decade. Therefore, the project ie designed to producs
Aluminium coile with a thicknees of 0.5 mm to 1.8 mm. Sheets and
circles are produced from thees coile on o}mto runun‘ lines.
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IV. CA¢4CITY OF PROPOSED PLANT )

1. Nomnal maximum capacity according 1o major wocess.  Ths plannsd maximum capacity 1s 0 tona per day of coile tn a three-
shif't operation.

2. Maximum fessible capacity of the plani  The vapactty 1e limited bty the Nunter canting machina to H, ¥ tons per year. Fhe maximum capacity ol all other
machinery and ejuioment ranges From 1o, to J4,000 tons per vear - three-shilt operat IRURE An expanzion s planned tu take place ae demand grows.
The tnetallation af + second raster would 1ncreaes ths maximum capacity to 16,000 tonn of covls per vear.

3 Expected maximum output of the plant  The expac ted maximum outputl e WO maimim feanible capacity.

v ks Foragn
INVESTMENT (000 US 8) wurrensy

Towt sompenem Totl ompenam

TOTAL N /W STMENT ceawailaa. aai¥aa

1

1. Fixed ameets ~ . g, 00 bt 2. Working capital 1eh to

11 Lend, ste development= . ¢ ha' 4 - I Inventores e ' [T

1.2 Buddings BYTY Tan Producion matenals, luels )

i - . - . L
Factory - 1,400 m*, $15 m') s, e & suxihary matenads (!¢ monthe) (¥ 1o
Office (110 m', $a%, 7 me . ) Purts & supples (o1 ropay
Storage & muntsaawe -
Othars Work-in process - -
taxitiary departmenta \ 4 tm". $24.7 mb 1) 4 touhed goods (' month’ ETANY
11 Accountsrecerveble ' montha’ $re
13 Othes bqurd assets  { cash tor unforsseeabhle pavmentn’ 64
It Meclunery & syuipment 3,900 i, o0 3 Other vestments JAR “iy
(detants soe bokow) Vi Pre avestiment coms . ' )
Telurunary oxpendrure | T T o
’ Planning costs ;
= ho 1mport duty 18 calculated on asseta. it 18 aeeumed thit the taginesring vumts  duriny constraction !, 14
proiect ta granted exemption from import Juty under an inveatmen! Interest dutang conatructon 1% her annum (130 M
promotion decree. Fisnung costs " 6
< , . . . (Mhry  know-how ciomtract and contingenc ies I\ 04
No iand 1s eold for industria’ sitss, rentil ayatem. 31 Sistup expenses - -
4 The aaxiliary installationn coneist of a transformsr station 1! KV, Conultant lees
S,500 KVA, fuel 01l tank, air compressor, water supply, repair sho Costs tos test run
wd Laboratory. Otherns
o Tranmpert
upplio - L anding, lonel Fforeign
Tnatilled -un ' linsuranse Impert instalistion urrency

Mager mashinary & equipmem S ApArity port troght) oty sost Totet smponemt
Welting and holting tarmace 1) k¥ 1t ' 19 AR 113
Hanter ~anter -~ mplele 'O e byt [} H¥ et XY
Jold ralang plant ,vw) kA 1,040 B Wl LS 84 [T
Ctretcher leve.ler ani siitter AN R e 1.0 (A R
‘heet and ~ircie liue IO K AR e [y R
By~gagire ni deslivery AN b 1! 1 1 M M
Uontingencies . - - - AR} 16
Auxiiaary nunnll.nmr\aA 1K) W N RS e 1.4 A
ifice squipmsnt and other ejuipment N At N \ Wy o
Truneportation Maciiitiss ™ 4 1 R .

b
MANNING T Totel rumber of paresns ')
m ] » ] ~d o

Theg thilh it ik e thily [ ] ik

1. Py operative shops 43 X IR 2. Auxiliary operative shops o4 - .

{ ng supervisory staff) Repaw & manienance 4
)

Msiting and r~asting departiment 1 R} 9 ‘h""“"."‘"“'

Rolling and heat trsstment 1 \ } (m“‘m"""m':':l‘:“" sorge A

Finiehing dspartmsnt Y l - o

" pa Guards. cleanets, eic 6
3. Administration — . e

Productios managsment 4
Ressarch & develrpment &
Sales & purchas \
(seneral sdmunuzaton 1
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Vii. ANNUAL PRODUCTION 1

Total snrws! expected maximum output

$6, 640,000

Oomestic satas

. Planned sales organizetion
was coneidered ae being & relativaly eimple matter.

Foraign salas

There are only a few main customers for flat intermediates, all located in ths same arsa.

Unet priee Anmust Unis prise m‘"""‘
on fasvery rnover oa taseary N us @
Produst Unit Cuensity e e 1000 US 8 Guemtity e
torle for ranfing eheete tone 6,000 920 per ton 0 No exporte foreseen
torle for r\rrln.l tone 1,000 1,000 - 1,00 1,140
per ton
1 !
< For the production nf 1,000 tone of circles, 1,500 tons of circle sheete are naceeeary.
Year of oparation
2. Espected sales and ¥ butid up (oo 13 8) let nd 3pd folliowing yeers
- Production 4,0% 5,761 6,640 6,640
- Net inventory sccumulation FiaFd B 40 -
(finiehed producte)
3. Pricingpolicy: The c.i.l. prices of imported products are taken as the bamie,in which 2% landing and handling chargen and 0( custome duty are
included. 1f co1. . pricee plus landing costs, excluding cuntome duty, wers taken ae the basie, Lthe annual turnover would fall to $%,564,000.

Therefors, the eales organiszetion

Vill. ANNUAL OPERATING COSTS ANO PROFITS

Peveign
Anmusl  SuveReY

Unit priee Cuamay -on
1000US 9 (000 US &

Cont loen Unit IS0
fowi coam (111 N, 08 (3L}
ce . Besee
1 Material costs RTIOAL oy
Haw material
Aluminium pige tone 551 4,740 Y, 100
Aluminium scrap— tone gn 1,440 “h) H69

dparating and
ganeral suppliee (%)
Knergy costs

Elactric energy Kwh 0.01% 5,444,000 n
Fual o1l tone Ho 2,401 197
Compreessd iy r 9 cu.m. mn. at 8 ate, 1
Wate o/ cuame 0,05 HH, 000 N

l/ In addition there are 1,6 tone re-circulating material et an
annual praduction of 7,000 tons end product.

2/ tonling weter e re-circulatsd.

i/ {nduetrial sitee are to be rented from a Development Cnrporatinn.

4/ iiales tax dnee not apply to industriel intermediates.

.t for buy idinge and site
M for machinery and scuipment and other inveet-
2 for factorv aad nffice eqipment and of vehicles.

/ Linear depreciation, in general:
p

developmant;

ment

6/ 1n generalt
erquipment .

X of ourlding coste; % of inveetment coate of

Foreign
Anvuel owrveney
v COMponent
Cost raw L 1" 1] LT 1]
2. Personnet costs (*) 214 A
21 Wages & mlarws 140 49
1.2 Contnbutions to
ol wcurites . i
2.1, Frings bevefits 37
3 Interests (87,182,000 at H.() LA e
4 Rents for eits }/ —_— e
5. Indirect taxes ot — e ——
company level 4/
8. Deprecistion AR .
o1 Buildings 36
62 Machmery & equipmest (including traneportation) 214
63 Offus scupment 13
64 Other 1nvestment 21
7. Administrative expsns
& ssies coets U ..
8. Other costs (maintenance, repair and nonhnpnc\u)g’ ta 2 —_—
9. Profit before tax 1,986 —
of which [0 193
profit
Domestic Foreign
* " & wiwim & & miwin & ousvensy
Catagarien of .of banefn Neo. ot bonsfin  component
persevs employed ] we s zﬂ. [ __ " 1]
Top managen 2 2 1 & 22
Engineers ? 50 26
Technucians 1 3
Commmercal staff 3} 10
Clorks and typists 10 12
Foremen L) 1"
Skillad operatives 41 60
Semi-akiiied operatives 20 20
Unskiliod aperstives 8 28
Past-time operatives
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IX. FINANCING PROPOSAL (in US §) 4. Suppliery credits: 2,321,000, of which foreign currency component: 2,321,000,
Assumes ¢ mechine eupplier’'s credit 70% of the c.1.f. value of the
1. Equity capital (total): ), 316,000 (of which foreign currency component: production machinery. The remaining 307 18 paid as follows: 107 caeh
2,155,000) d>wn when ordering, 10% upon delivery, 10¢ whsn machinery 1e ready for
overation.

2. Longterm losns (total): 1,505,000
Rateof inerest B per annum
- Repayment Over e1x years, eterting in the third yeer 5. Remarkson the financing policy: This 1e only a cruds financing proposal.
of production.

3. Other ‘vans: -

X. IMPLEMENTATION PLAN

1. Technical collaborstion service: Technical colleboretion with the patsnt ownsr, ths Hunter Enginesring Corp. USA, 1e indiepensabhle. The coete of a
know-how contract ars setimated at $64,000.

2. Project management: No epecial project management 19 snvisaged. The technical eupervision and control of the conetruction are to be handled by the
collaborating foreign corporation.

3. Recruitment and training of personnel:  Three expatrietes will run the company. Ona eupsrvissr and three furemsn will be tresined abroad for up to a
ons and e half ysar period. Ths costs of thie progrmmme ars sstimeted at $25,000. But dus to the sophisticetesd production technique, the
sxpatriates should not be replaced by domsstic etaff in the firet ysars of production.

4. Other ieme:

S. Timescheduls: For the realisetion of the project & total period of 3O months will be necessery: 1.e.

Planning and ewarding of contract 9 monthe
Construction period, buildings, eimultaneous delivery and shipping of mechinsse 14 monthe
Assembly of machinss and test runs 7 monthe

Extension phess: An sxteneion of the casting capacity is poesible without dieturbing the production flow (“building block" eyetem). The timing
of the sxteneior phaes depends on the growth of demand.

X). DATA FOR EVALUATION

1. Profitability eveluation: 2. Further prolitability analysis for given project 3. National economic benefit cost
Chect lifte (Bankability test): analysis (Nstionst priority test)
(x) Bresk-even pomt analysus Cheock Check
{ ) Raturn to total capital ( ) Internal rete of retum (x) Owecs value sdded and employment
( ) Pay back ( ) Net present value effects
(x) Rentability return to equity capetal () Any othet method used (x) Balance of payment effect

(x) Social margnal productmty of capital
(x) Backward and forward effecu

() Synthetic benefit cost analyss

( ) Any other method used

Ginanmwwmolnmmmmlm:

Bregk-even point gngiysie: Ths fixed coste of $1,054,000 consiet of indirect lebour, adminietrative, eelling and general expesnees, maintenance and
repair, depreciatio) and interest. The variable costs at full production (7,000 tons) of $4,156,000 include direct labour, materials and eupplies.
An ellowance for con:ingenciss of 9% 1e added. The pricee for finished products ere $920 per ton for sheets and $1,115 per ton on average for circlus.

A constant proportion o° output of eheets and circlee is aseumed at all degreee of capacity utilizat:ion. Thue the break-even point liee at an annual
production of 2,900 tore of roofing coile and 500 tone of circles, 1.e. 49¢ of maxieun feesibls capaclity. The poeeibility of coet reduction by
buying molten Alumin_um 1e not taken into coneideration in thie calculation.

tability: retum to ity capitel: Aesuming a tax holiday of five ysere, the yield on squity capital 1e in the firet yeaar of opsration %, in the
second year , in the third year )™, in the long run 22 on sn averags.

Direct velue added and employmsnt sffscts: The nst valus added at factor coete amounte to $1,900,000, i.e. wages and ealariens $214,000, intersst
100,000, profit “efore tazee $1,586,000. The projcct provides work for 120 domestic employees, 3B of which are unekilled and 20 of which are eemi-
skilled.

P;E! of &‘E‘ sffact: The savings psr annum from the substitution of iseports of Aluminium semi-proceesec producte amount to eome $6,000,000
c.i.f. value), eftsr deduction of the exchange expenses for the import of ecrap ($569,000) and for the ealaries of the Europsan management ($49,000).

The nst saviags will be ~educed by some $550,000 1f the transfer of profit of a foreign partner, holding 6% of ths equity capital ($154,000) 1e taken
into account.

Socisl marginal productivity of capital: Each $100 of capitel investment crsates $25 of additional domeetic income from profit, taxes and wagese and
salariss, excluding the salary of ths European management staff.

#M and forwapd sffecte: The Aluminium semi-proceeeing plant closes ths gap betwsen the production of raw Aluminium and the manafacturing of
inighed goods.
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11.3 Compariscn of Processes

a) From the technological standpoint

During the last few years, strip casting procssses have besn dsveloped. Theee processes are especial.y suirtable for the manufacture of semi-
finished goode of ineensitive aluminium alloye (restricted solidification range, particularly low-alloyed A1). For the comparison, the Hazelett
Casting Process and the Hunter Engineering Process were eelected as the unconventional processes. Cold-rolled coile and sheeta of casted strips
producad by the two processes are generally ueed for the following purposes:

Deep-drawing products : household uteneils, cans

Huslding materiale ¢ roofing sheets, eidings, frames, ventilating pipes
Miacellaneous ¢ painted sheets, packagings, welded pipes for irrigation purpoees, foils.
Iln 2.1 caeea the requirements in terms of the product quality are not very high. fnodizing 18 possible, but with some difficulty, since unsvoidabls

au face i1rregularities which occur during caeting impair the surface quality of the end product.

2) From the economic standpoint

In order to determine ths moet favourable process, the comparigon of proceseea wae based on tne expected demand 1n 1980 of approximately 17,000 t
flat intermediates.l/ The coats more or lees invariable for all the three processea wers left ou. of coneideration. The conventional procses
involves vsry high Tnvestment and operating costs but offers the advantage of a versatile production programme. The Hunter Engineering Process seems
the moet profitable solution since in the preesnted case the demand 18 limited to few Al-alloys with no special quality requiremsnte and thers 1s a
clear cost advantage.

Comparison of Investment Costs (f1ixed assets and Conversion Costs 1n 000 'S §

Procees Type of investment Raw Material and Heating
1. Raw material 1. Raw material
Al pigs and scrap molten A'.
2. Furnace 2. Furnace
electrc o1l electric o1l
1. Conventional Technical squipment 5,750 5,430 5,050 |
/ | ;
bu)ldxng.2 2y 200 2,20 2,0%0 .
Total 7,750 7,6%0 7,100
Conversion coste ct 'kg 11,8 1'(.2“‘Z 9.5
2. HKuntsr Engineering | Technical emuipment 4,180 4,250
Huxldxngcgl 1,400 1,300
Total 9,730 9, 9%
e
1
tonversion coets ct kg \ 10,1 8.0
j. Hazelett Casting Technical equipment 5,450 9,65
.’/
Buildings™ 1,200 1,130
Total 7,050 6,780
Converaion coste ct/kg ! V. y i e y

1 Aesuming faviurable economic conditione, among others a growth rate of the number of dwellirg nousss of Bf per year.

2 The costs of the buildinss are baeed on a price of $15.3/m} and a hall height of 6 m.  Only the epace required for the production plant was
taksn 1nto consideration.

3 The local price for fuel 71l far excseds the world market price. Otherwiss the conversion costs would be 11.8 ct/kg.

1 ince the plant for the Hazelett Procese 1¢ 1intended for maes production only, 2% of its capscity 1s utilized by the production volums ussd in
the compsrison. The investment coste alone ars thus so high that ths process can be sxcluded from further comparison,
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Xill. CASH FLOW TABLE (000 US 8)

Torminnl
value of
Construction year Production ysar L)
18t nd ird(half) tet nd yrd 4th 5th 6th Tth Bth
A. Source of cash A, U8 - 1,826 3,718 5,679 6,640 6,640 6,640 6,640 6,640 6,640
aeacets meranss masmen Bhamee ciocenm chatnis e mmemer ShemEn G E e G m e ... aoe e
1 Financial resour:
S W6 - 382 - - - - - - - -
1Y Loen' 1,505
12 Equaty 1,016
13 Supplrers uredity 2,321
14 Submdies
2 Seles revenve’ 3,118 5:619 6,640 6,640 6,640 6,640 6,640 6,640
5. Uses of camh 90 LA G4 __ 38N a3 650 el 509210 9B 9118 58%
v Fixed capitali expendit
o Mo ee nen s - -6 - - (gam )
( 611 }
" mmoummu. 14 4
12 Mach p—
! «....‘..":'.*..".‘m"':,“ ! () 5% 3,0 € 1,25 )
13 Machmery & squipment 16 76 ( 3% }
{replacement )
2. Net work
o el - - 947 287 352 we_ -z m = ggee
29 Stocks of matenais 2% 5 ik} o C g )
22 Work ingroces ’ ( - ]
21 :lzx:g;:' thnishea 282 31 40 ( 403 )
3. Preinves .
et Up expenes 16 e T - e ™ st - I 2000
4. Production expenditure:
tosss e 1,080 4,04% BT 4 TR 4,787 4,787 4,787 4,781
49 Personnel expenditure 214 214 214 214 214 214 214 214
42 Metean’ 2,459 1,56+ 4,096 4,09% 4,09 4,09 4,096 4,09
4] Admerestrative 108 108 105 108 1045 105 105 105
axpanditure
44 indwect taxer &
roveites
45 Owher expenditure "2 12 12 1M 112 1Mz 12 12
(cutside repair works)
izontingencies! 180 23 260 200 260 260 260 260
T SR L S SR O N M SIS SO S IS < S O
S Inwrest on losns 159 n? 317 7 17e 36 66 15 il
87 Revavment of ioem ;2 318 1,060 240 260 281 266
6 Drwidends & profn®
‘l':“ pad protit g < i T '6‘_’__ e 3w M - 065 - _69.‘). ~.66.".,_-
C. Surplus/Deticrt (A — B) 2,524 -1,640 -4'4 -116 10 PR 1,119 Ab 2 A6 KOs
SURPLUS/DEF
AccomuiaTes | 2,52 A4 466 00 _ 1M 4% 6T trte  2Ta% 4610 4,415
Comments

! Loans of dafferens terms should be shown sepanately

* Answial value of producton of fmmhed goods mmus
o al i of fimeshed s

* Total production costs mamus production costs of
famhed gnods.

“Not mchuding mierst dusing construction

* Annual purchase mmus annual accumulataon

of matermis wventory
*Tha sem stands for the part of profit which + 1o be
pasd out. namely profit tax. devdends. fees of the
members of the executve bossd. managenal staff™s
dure m profits, etic  Actually this mm will de
estsblshed afier allowances have been made for

hould be programmed. therefore. @ such @ way
that ol necesssry replacesnent (B.1.3 ) can be coversd
=y yoar by the accurmuletod serplus.
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PROJECT:

WM

COPPER WIRE ROD

{Plsnning year:

1970 }

I. ORIGIN OF THE STUDY

1. This study was prepared by an independsnt oonsulting firm
for ths govarnment of a dsvsloping ocountry.

2. The study was intended to aassss the fsasibility of produoing oopper and oopper alloys sssi-finished products.

The oopper wire rod project turned out to be the most feaeible alternativs.
3. Size of the economy considered:

Populstion (spprox ) 21 million (in 1968)
Per capits GDP (approx.) 300 uUss
Other information

Copper refining was coneidered aes a separate project.

1. CENERAL DESCRIPTION

1. Products:

Copper wire rod with diameters of 5/16 inchss to 3/8 inohse suitsbls for subsequent drawing to fins wirse.

2. Major input materiels:

1. [Eleotrolytio cathods or a blend of oathods with a nominal emount of high quslity sorap

2. Puels
3. Elsotrioity
4, Watsr

3. Alternative technologies available and technology adoptad for the study:
Thrss proossase are availabls for ths manufacture of wire rod,

oonventional, hot rod rolling from wire bar;

extrusion from billet;

oontinuous casting and rolling from cathods. Beoause of ths expected level of output (30,000 t), the extractiom prooese was elisimated.
Economio parametere of ths oonventional and oasting and rolliag processes (Southwire SCR and Gemeral Eleotrio Dip Porming) are oompared

in ths Supplement.

4. Locational factors:
Indication of particulaly i

P Y ump

factors:

1) Elsotrioity (1350 kW)

2) WVater (6000 1/hour)

3) Gas (554 a%/hour)

4) Proxisity of sales marksts (high transport charges)
Actually proposed locality:

Southwirs SCR-9 was eelsoted (proven viebility, lower requiremsente for wster and sleotrioity).

About 1,000 km from ths capital and about 500 km froms ths harbour. Utilities evailable.

1. MARKET 1. Tebulation of esti d dk d on domestic and export markets:
Incresss
Curvomt Of whish  Projeessd  pwr
anresl domand your
Produst Unik  conmumption (%) n1977 %
s) Domestic markst
Copper virs tons 4087 100 28,000 n
b) Export market

Exoluding Forth Amerioe, 250,000 tons of eemi-finished producte were
internationally traded in 1969. It ie estimated that the country’s
sxport of copper amd copper alloys semi-finished products could
reach 15,000 toms by the end of the 1970's. Copper wire rod wowld
reprasent more than 50% of all the eemi-finished producte.

2. Notes on methodology :

Ths 1969 aad 1977 requirememts for oopper and copper alloys
seni-finished producte (wire, sheete and strips, rods, dars,
esotions, tubes) were derived from an ead-use saalysie (major
consumption seotore being electriocal engimeeriag, domestic
appliances, transport equipment and comstruction.) The 1969
figures ars almoet idesmtical with ths import figures. The
results of end-use amalysie for 1977 were compared with fore-
caste based on oross~sectional analysis and on time eeriee

Ind-use saalysie 48,000 t
Croes—sectional analysie

on GNP 35,000 ¢

on electrioity

production 43,000 ¢
Time eeries

on GNP 27,000 ¢

on electrioity

production 36,000 ¢

Prom 48,000 tons of all copper and oopper alloys semie, about
28,000 toms represemt wire,

3. Selection of product-mix:

Copper eemi-finished producte cam be divided iato two dietinot
product types. The first, oopper wire-rod, requires a high out-
put plant dealing with o eingle produoct. Comversely, the ctaer
senie, sheet, strip, tube, red, bar, sectiem, require flexibility
of memufacture to deal with a wide product range sad, ia meay
ocases, small order quaatities.




IV. CAPACITY DF PROPOSED PLANT

2. Maximum feasitie capacity of the plant:

3. Expected maximum output of the piant.

1. Nomins! maximum capacity sccording to major procass: 9 ¢ per hour

757 of ths nominal maxioum capacity

32,760 tons per year (two shifts of eight hours each, 300 working days)

V. INVESTMENT (000 US &) bl comeney
Tossl sompenent Tossl eomponent
TOTAL INVESTMENT 17 J . VY O
1. Fixed amets o 2669 n.a. 2. Working capital 1600 n.g.
11 Land, ut- sevslopmen: (03,226 m7) 64 21 laventuries 1600 n.a.
1.2, Budd, 7Y Production materials, fueh. . TTTmoeTTT o mmemmmmmme
ur.‘::y (2323 g0) R T R & suxiliary materials (0.5 month) 500
o 133 o Pusts & mupplies for repair
5;,:: 122 ::‘ 15 n.a. & maintenance r(.12 years) 100
Others | Wrlfare area’ 1" Work-in-process -
Finished goods (0.5 month) 1000
2.2, Accounts receivable @ S e
23 Other biquid sesets oTTTeTTTT T
13 Machinery & equipment L B n.a. 3. Other investments 406 n.a.
tdvvade see below)  TTTmmmmTnommmmemeT 3.1, Preinvestment costs 136 _ n.a._
Preliminary expenditure TTTTTETTT T T Tmlal T
Planning costs
Engineering costs 100 n.a
Intersst during construction 30
Training costs -
Othens -
3.2, Start-up expenses - _
Conmitant fees
Costs for test run
Others
3.3. Contingenciss 270
fad. Tromport
oopplier cost Landing, lossd Forsign
cunmy's {insursnes lmpert inswilation ourrency
Sajer mushinery & equipment port freight} duty oot Total companent
Pramary shops
Purnacs system
Casting and rolling ~ill system
Ancillary equipment 1738 17 87
Control equipment
Mechanical handling equipment 290 2341 n.a.
Auxiliary shops
Maintenance and workshop equipment 134 1 7T
Tits service facilities 35 1 2
Laboratory equipment 26 1 2
1933 20 98 290 P4
V1. MANNING uud Torel munher of por A
n nd E n F ] o
Shays shilt hiit [ Shaps [ ] ik shife
1 mrmm ] 8 2. Aunxilisry operative shops 11 4
(i g Supervieory statf) - Repsir & maintenance 5 L)
Operating crew 9 8 - Utilities control - -
~ Product & material storage - -
— Off-site transport - -
- Guards, cleaners, stc. 6 1
3. Administration —tle e ———
~ Production management 3
~ Rassarch & development -
— Selss & purchase 1
- General sdministration 6
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VIi. ANNUAL PRODUCTION 1. Totel snnuel sxpected maximum output: US $42,751,800
Domsstic ssles Forsign seiss
Unit priee Annusl Unit prine Annsi
o fostory turnover ox fastory m'
Product Unit Quantity uss) oo Us §) Quantity ws e
Copper wire rod tons 27,000 1,305 15,235 5,760 1,305 7,517
2. Expected sales and inventory build-up:
Neliveries will etart three months after production begins. This will enabl- building up a stock of finished
producte equalling 0.5 month of full-scale pr~duction. No sales credit is aesumsd for domestic sales.
3. Pricing policy:
Over the last year the price for cathodss fluctuated around $1200 per ton and for copper wire rod around 8(3 This ico
wae applied as the eelling price for this projsct as well. The eelling price will be applied as FOB harbour (for export-
as "at customer'e worke" {including transportation in the country).
4. Planned sales organizetion:
A eales offi-e will be et up in ths capital run by the sales manager.
Foreign
VIIl. ANNUAL OPERATING COSTS AND PROFITS Annvel asveney
Forsign [ e ampondnt
Aonusl ourrency Cout item L__J' b L 1" 1]
Unit price Quantity coets
Cost ttem Unit  (USS) 1000} jo00uss) I000USS)
— _— « P | costs (*) 153 n.a.
fotal costs 41,1353 .a. 2.1. Wages & miaries 124 n.a.
==beae mmomias |52 Contributionsto N .
1. Materis) costs 39,888 __n.a. social securities
Copper cathodes tons 1,200 331/ 19,390 n.a. 23 F"_W':l/ 12 B.8.
Fuel (gae) mill. BTU 0.39 69 2 n.a. 3. interests "’57 n.e.
Flectricity (00) Kwn 2 50 100 n.a. ;- :"","‘ 92 n.a.
Water (000) gallons 0.19 6 1 n.a. - Indirect taxes at
Mould coating (00) cu. ft. 4.5 3 13 n.a. wmny“' 304
Compreesed air - - - 2 n.a. 8.  Depreciation n.a.
| NMechanical handling - 2.0 4.8 10 n.a. 6.1, Building (”"3 p.a.) ot ) 2% n.a.
i Pickling and coating tons 0.22 1 7 . n.a. :g mmﬁ:r:;m' ( p.s. 278
Packeging o tons  2.97 33 9 a6 Othe fea s .
aintenance, materials .
- - 2 .a. .
and worn parts 24 n.a 7 zd‘n'u.r;wninym 654 na.
8.  Other costs = n.a.
9. Profit before tax 1,399 D8
1/ Annual input 32,825 tons of which - profit tax
Re-cycled scrap 590 * - subsidies
Tonnage processed 13,415 tons
Scrap loss 65 tons Domestlc Foreign
Anowel wages Anoussl vagn  Fersign
2/ Annual average for a sevsn ‘ear period of production 1) .*h‘ & wleries & anveney
- Categories of Ne. of 5/ Ne. of wm compeas
3/ Including freight porsom employed porsons \.. parsens U 1] L 1
4/ Not includi fringe benefits Top managens 3 18
Y ucine we Engineers 1 1"
Technicians 6 18
Commercial staff 2 9
Clarks and typists 2 4
Foremen 2 10
Skilled operatives 5 10
Semi-akilled operatives 4 4
Unskilled operatives " 8
Part-time operstives - -
Other special categories 6 12
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IX. FINANCING PROPOSAL (inUS $) 4. Suppliery’ credits:  § 2,786,000 (epare parts, machinery, pre-investment
expenditure); 7% p.a.; repayable in 14 equal half-
1. Equity capits! (total): § 42,000 yearly repaymente, the first being due six monthe
after oompletion of the plant.
2. Longterm losns (total): § 330,000

Rate of interest p.a.

Repayment within five years; firet payment due one 5. Rsmarks on the financing policy: No justifiostion was given for the
yoar after the start of construotion extremsly low share of equity capital
with ysarly repaymente. in the total oapital employed.

3. Other iosns: short-tern bank loan {up to 4,20C,000)

at 12% p.a. interest.

X. IMPLEMENTATION PLAN

1. Technical collaboretion service:

Technical and enginsering assietanos oan be provided by Southwire Company (1ioense holder)
and plant manufacturere (in USA, Europe and Japan).

2. Project management:
Southwire Company itself takee full responsibility for all SCR plant inetallations and
guaranteee full produotion within a specified time.

3. Recruitment and training of personnel:

Southwire pereonnel provide training of the staff during the firet three months
of produotion.

4, Other items:
Copper wire rod will be produced from the oopper cathods. As a pre-requisits of this projeot an
slectrolytic copper refinery with a minimum capacity of 60,000 tons of oathode would have to be
establiehed. Fetimated capital expenditure: § 35 million.

6. Time schedule: (months) 36 and
[] 1 2=-12 3-2 25 - 26 2 28 - 35  following

Prrchase land, regieter Start of All building and All plant and Start-up trials, Southwire Production Reaoh full
company, incur preliminary construction civile completed; machinery ereo- training period  personnel inorease planncd
sxpensee, sign major conetruction, on site employ sales manager, tion and instal- leave plant; to 2,730 production
plant, and machinery contracts, works manager, two lation oomplete; eales begin  tone per
employ general manager and foremen, plan. engi- employ all other month
szcretary neers and sscretary personnel

XI. DATA FOR EVALUATION

1. Profitsbility evaluation: 2. Further nﬂr‘o(igabilitv anslysis for given project 3. National economic benefit-cost
Check life (Bankability test): analysis {Netional priority test):
( ) Bred-even pomnt analysis Check: Check:
(R Return to total capital (X) Internal rate of return (¥ Disect value edded and employment
(X Pey back () Net present value effects
¢ ) Rentability  retum to equily capital { ) Any other method used ( ) Balance of payment effect

( ) Social marginal productivity of capital
() Backward and forward effects '
( ) Synthetic benefit cost analysia

() Any other method used

Give 2 short outfine of the methods used and mejor findings :
Return to total capital: 37% (gross profit at full-ecale operation to total oapital)

Pay back: five years

Internal rate of return: 19% (on total capital employed)

Fet present value: approximately § 3 million (after nine years of operation at 10# diecouat rate)

Jirect value added and employment effecte: approximately § 1.9 million of value added coneiste
mainly of profit. BEmployment effect im not very

important (42 jobs)
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Xil. SUPPLEMENT
Ad II.3. Comparative Economiee of Wire Rod Plante
Prooess and Plant Output in Tone Total Estimate Eetimated Con-
Capital Cost vers%ou per metric
Nominal $000's ton (cathode to
Per Hour ' Tear wire rod) § per ton
Southwire SCR-9
(2 shifte) 9 32,760 3,150 54.5
Southwire SCR=-2
(1 snift) 15 26,730 44145 61,3
Conventional Rod
Rolling {1 ehift) 163 29,700 3,625 75.0
G.E, Dip Forming
(¢ enifte) 9 32,760 3,179 52.6

Schematio Plant Layout:

Key: 1 = Cathode transfer unit 11 = Roughing mill (4 stand)
2 = Cathods loading unit 12 - Pinoh rolle
3 = ASARCO oathods mslting furnacs 13 - Downloop table
4 - Hot metal transfsr launder 14 - Pinishing mill (8 stand)
% - Holding furnace and pouring pot 15 = Nill drivers
6 = Casting wheel 16 = Coiler
7 = Pinoh rollr 17 = Coile
8 - Downloop table 18 - Coiler rod tranefer unit
9 - Bar ocnditioner 19 - Casting maohine and ASARCO oontrol
10 - Guide rolle 20 = Overhead crane

Other facilitiee; raw material and finiehed goode etorage,
eorap handling preee, laboratory ares,
traneformer and ewitchgear, workshop and
misoellanecue storage

G A I e e S N A S AR
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XN, CASH FLOW TABLE (000 US §) Torminal
velue of
Year _—mte
1 3 A 5 6 I i 3 10
A Source of cesh S, Lo, VATl N0 LAuIVl 2. A0D2.. 20020 Al STl oo oeo
Tt resoure AT 286 M60 - - - = - = -
T Lot 1o 600 a/ 13,6008/ - - - - - - -
12 Equity 4? - - - - - - - - -
13 Suppliers credit 1,100 |'(3R(w - - - - - - - -
14 Subudies
2 Sates revenue - - 15,073 41,930 42,752 42,752 42,752 42,752 42,752 42,752
8. Uses of cash 1,050 2,000 18,635 41,617 42,912 42,758 42,539 424619 Av,247  4%°13
1 :::d capitel expenditure 1,150 1,519 _ - - - - - - -
1.1 Land, mte improvements, 180 91-Q - - - - - - - - ( 100 }
& duidings :
12 Machinery & equpment 1,000 1,341 - - - - - - - - ( %0
1.3 Machinery & equipment - - - - - - ( )
(replacement ) - - - -
2 :ﬂuwkmg capital: - 600 1,000 - - - - - - -
21 Stacks of meteries - 800 - - - - - - - - t 500 )
22 Workanproces'’ - - - - - - - - - - ( )
23 Stocks of finished - - 1,000 - - - - - - - ( 1,000 )
- L N . S S S T B S ¢
4 :.'oductm expenditure: . - 17,286 40,471 40,00 40,800  40,R00 40,800 40,800 40,800
41 Persoonet expenditurs - - 120 153 153 153 153 153 153 153
42 Metenais® - - 16,877 19,620 39,888 19,888 39,88 39,888 39,688 19,888
43, Admwestrative - - 170 599 660 660 660 660 660 660
44 indirect taxes & _ - 99 99 99 99 99 99 99 99
45 Owher enpenditure -
{rents, contingencies, - - - - - - - - -
o)
5. D:m - 96 49 1,146 2,112 1,958 1,739 1,819 447 419
5.1 inserest on ke - 30 283 682 648 494 341 2 49 A
5.2 Repevment of lows - 66 66 464 1,464 1,464 1,398 1,598 398 398
6. Dwidends & profit
taxes poed : pre
C. Surplua/Deficit (A - B) 222 2205, W N3 Lo -6 A3 0B _ 505 1B ..
ARTLUs e FICIT 202 17 55 368 208 202 415 547 2,053 3,506

! Loans of dafferent tarms should be thowa separately.

* Thas tem stamds for the part of profit which is to be
paid out. namely profit tax, dividends, foss of the
bers of the board. mansgerial staff's

Comments:

s/ short-term loane (overdraft)

Y
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PROJECT: “HAMTL HOUSDHGLD WART
(Planning year: 1971 )
I. ORIGIN OF THE STUDY 1. This study was prepared by an independent consultant
for an international organiszation.

2. The study was intended to assess the feaeibility of producing enamel houeehold ware in a developing country.

3. Size of the sconomy considered:
Population (approx.): (1966) 5  million
- Per capita GDP (approx.): (1966) 50 USS
— Other information:

. GENERAL DESCRIPTION

1. Products: Enamel houeehold were, e.g., wash basine, bowle, soup plates, mugs, dishes, etc.,
white or coloured, partly decorated.

~

Major input materisls: Stamped sheet irom, frits, painte, colouring oxides, quarte, etc.
(all to be imported).

3. Aiternative technologies available and technology adopted for the siudy:

Scouring of metal: Eliminsticn of all fat and rusty materisls by means of sulphurio acid and various degressing ohemioale, cold and hot rineing,
neutralising and drying. Inamel inding: grinding f enamel mixture can be done either with porcslain or slusina balls. Advantage of alumina
balls: a) shorter grinding time; b’ lesa loss of weight of balls; o) better protection of grinders. Enamel appliocati products immersed
manually into frite and put on a shelf afterwards. Deooration is done with stencile. Burning: two burning es in operaticn six days a
waek and 16 hours per day at the beginning of production and after that seven days a week and 24 hours a day. Furneces are fired with coal.

4. Locstionsl factors:
- Indication of p lasly imp factors:
Vicinity of a trading centre; due to thas production prograsme, plant has to be located
in a place free of air pollution.

— Actually proposed locality:
The plant will be lonated in the vioinity of the capital where a new industrial centre is being developed.

HI. MARKET 1. Tabulation of estimated demand on domestic and sxport markets: 2. Notes on methodology:
Pigures for 1980 were derived by extrapolstion of ssles figures
Inerense based on import statistios 1964 - 70.

0f whish Projeced por

- el

Domsstic market $ 000 396 100 490 2.2

3. Selection of product-mix:

Only standard quality was considered sinca thers is nearly no
demand for luxury quality. Sinoe high ocost installations are
required for the manufacture of stamped shaet irom, oaly
eaamelling of imported stamped sheet irom is recommended to
be done in tha plant.
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{V. CAPACITY OF PROPOSED PLANT ) )
1. Nominal maximum capacity according to major process not spacitied
i
|
2. Maximum feasible capacity of the plant: tnd of 194, 473 t vear on w2 shafte day
End of 197H, v15 t vear on three shifts/day
3. Expected maximum output of the plant: 0’
Foreign Formgn
V. INVESTMENT {000 US $) curreney ——
Total ocomponant Totsl component

TOTAL INVESTMENT amiiian smmaemas
1. Fixed assets 156.0 2. Working capital 100,
1.1, Land, ste development El] 21 Inventores ™
1.2, Buidings L Production matenals, fuels R Yo AR

Factory , , 4 iy Lo e & auxibary materiais

Office é?iéer!é?W’hA’ﬁﬂpi" 6.8 Pasts & supphes for repar -

Storage & maintenance

Others (infrastructural works) 12.6 Work-in-process 14,5

Funished gouds PR

2.2 Accounts receivable

2.3, Other bquid msets
1.3 Machinery & equipment K 3. Other investments 1t
(details see below) T TEIRITr Emssoses 3.1, Preanvestment costs -
(incl. 1nstallation) Preluminary expendure -+ mmm=—eoee e
Planning costs

Engineering costs
Interest during construction

Tramning costs
Others
3.2 Start-up expenses 15,1
Consultant fees cTTTaTTTm oot
Costsfor test run {Balariee for technicians) 13.1
Others
:
N 8 N Trampon
¢ upphier ooet Landing, loeal Forem
counry's insiie the Imgort installation currency
Najer mashinary & squipment port country duty cost Totsl compouent
Welding machine (1) 461 47 3\
Surface scouring equipment 6,9R4 'RE /
Grinders (4) 5,220 540
Accessories for grinders 144 16
Boiler (1) 2,448 252
Painting equipment 1,0R0 108 ‘
Pulveriszation equipment and etencils 1,311 126 \ 1 oRe <A BRD
Burning furnaces including acceessories {2) 21,600 2,160 ' ' n-a.
Maintenance equipment 1,080 10R
Spare parte and varioue acceecories 1,080 108
Series of metal network {nickle-chrome} (6) 900 90
Electrical equipment 324 6
Officc equipment 1,618 162
Traneportation equipment 9,000 ncl.
V. MANNING TABLE Totsi numberofparsons: _ S
[} nd n it nd e
Shops hift it hift Sheps hift hift it
1. Primary operative shops 2. Auxilisry operative shops I
{including supervisory statf) N e~~~ Repair & maintenance -
Utitities control ?
Total staff 40 Product & matenial storage ?
Off-site transport ?

Guards, cleaners. etc

3. Administration
Production management
Research & development
Sales & purchase
General sdnunisteation

- o
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VII. ANNUAL PRODUCTION 1. Total annusi expected maximum output:

Domestic sales Foreign sales
A‘x&r’ e . Unit price Annuel
ox tactory trnover ox factory turnoves

Product Unet Quanuity uss (000 US 9 Ouantity wss 1000 us 3
Wash basins (white and plain colours) dogens 54,7RC 211 113.0 Small quantities will
Wash basins (uhn.p and plain coloury with gold) " 50 P 1.0 be exported from
Wash basins (decorated or marble on white or " 24,140 7.85 ERLF 1975/7€ on.

plain colours)
Wash basins (deep, white) " 1,620 1.1 .2
Finger bowls {without cover, white and " 12,050 1,48 17.8

plain coiours)
Finger bowls (without cover, decorated " 1,700 i.44 26.5

on white!
Finger bowls {with bakelite knob, cover, " 2,02C 7.30 14.7

decoratsd on white)
Footed bowls {without cover, denorated " 3,100 2.5% 1.9

on white)
Foote® . .wis {with bakelite knob, :over, " &, R50 2,84 242.8

‘ecorated on white)
Footed brw:s (with integral knob, cover, " 426 5.93 2.5

decorated on white)
foup plates (decorated on white) " 4,000 1.18 7.1
“eamless mugs {white or plain coloure) * 250 2.49 0.6
Curry dishes (with knob, cover, decorated " 540 €£.70 1.6

on white)
“ramber pots (with knad, cover, white) " 48C P 1.3
Lunch carriers {wiih handie, white) " 55 1C.96 0.6 1/ A discount of 13% on the sales price
Hound trays (decorated on white) " 250 9.8¢ 2.5 will be granted to wholesalers. Thue
rotal 120,605 3?4‘51/ actual turnover will amount to US$282,162.

2. Expected sales and inventory build-up:

No data given.

3. Pricing policy.

The sales price 18 set at a level 5-107 below the present sales price.

4. Planned ssles organizstion:
The sa es officer will sell products to wholesalers. Distribution centres will be established 1n all
regions of the country and sales off:cer will visit thsss csnires periodically.

VIIl. ANNUAL OPERATING COSTS AND PROFITS Foreim
Anewel amvensy
Forsign - smponent
Anrsl ourreney Cost ivem 1000 US 8) wouss
Unitpriss  Ouamtity coem
Cost itom Unit U8 S} (000U §) (000 US &
—_ 2. Personnel costs {*) 32.0
fotal couts 22¢.2 21. Wages & wiaries 0.7
memmmm mmmeeee | 0 Contributions 1o
1. Materis! costs 1.7 _n.a. social mcurities 1.2
Raw materials; 2.3, Fringe benefits
“tamped sheet iron n.a. n.a. n.a. 7.4 97.4 3 :‘mm =
Basic coating material t 297.0 48 4.2 14.2 ; ';','“ it
White and transparent t  446.4 80 5.6 35.6 - Indirect taxes st he
frite company level
Colouring oxides t 7,632.0 0.5 3P 1.8 :~’ Depraciation gg
Urea v 2556 1.3 0.3 0.3 1. Buildings . .
Potassium chloride tos1e 0.13 0.07 0,07 | &7 Mechinery & squipment 1.2
Soda aluminate t 7632 0.11 0.1 0.1 04 Othe ot -
Sodium nitrite t 511.2 0.2 0.1 0.1 o - _
Clay v AT 1.5 1,0 1.0 |7 Qdminisrative expenses
gt‘:r:: : 4 ?g;g ‘;'5 82 22 8. Othercosts (contingenciss) 2.9 .
v : . 9. Profit befors tax 56.2
. of which - profit tax
Other materials; e Y
Electricity 6.2 -
Fuel o1l 12.7 n.a. .
Others (lubricants, 1.1 n.a. Domestic Forsign
water, stc.) Annl wag Aneunl wagm  Foreign
© & wiwrine & & slurion & ovoney
Cotogarias of Ne. ot honeftts Ne. of tonsfin  component
perssrs employed ] us s ] us e " us e
The costs of the imported materials wers calculated as Top managers 3 5,454
C.1.F. + 2R (cuetoms duty, transport, ete.). - -
Technicians - -
Commercial staff 3 2,657
Clorks and 1 262
Others 3 1,85
Foremen 2 1,710
Skillad operatives 7 4,81
Semi-skilled operatives 14 6,826
Unskilled operatives 20 6,847
Purt-time operstives - -
Other special categories 2 1,23%

S e e e I g b ) i S AN
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IX. FINANCING PROPOSAL (n US 8} 4 Supphers’ credits

Equity capits) {totah)

Long term loans (total)
Rate of merest
Repay ment §  Remarks on the financing policy

Other loans

x

. IMPLEMENTATION PLAN

Techncal collaboration sevice
The foreign invest)r has to secure technical aesistance as regaris the installation
of the plant and the training of personnei.

Project management

One enginser and ons aesistant engineer will be in charge
of the installation of the eq.ipment,

Recruitment and training of personnel

Commercial staff will be racruited at the beginning of conatruction but operatives
only when machinse are rsady for trial run.

Time schedule:

A total pariod of 12 montha 1e considered necessary t0 Carry nut the following work: tachnical
planning, conetruction of buildinge, ordering of machines and their delivery, installation of
machinsry, ordering of raw materials and their delivery, training of personnel and trial run.

It 1a assumed that full capacity utilisation will be reached by the end of 1978, projuction volums
by the and of 137} will amcunt to about 420 t.

. DATA FOR EVALUATION

Profrtabitity evelugtion 2. Further profitability mmm tor given project 3 N ] cost
Onnglbmty analysis {Nationsl priority test}
Check

Choch hta |
{ ) Break even powst snalyss Chock
(X) Return 10 total ¢ petal () fnternal rate of return (
X) Pay dack ( 1 Net present value

1 ) Rentabulsty retum to equity capstal { ) Any other method used

- -

Geve 8 Short outiwe of the methods vasd srel magor fndiogs

Raturn to total capital: 20.7¢
Paydack: Total capital. 4.5 ysare

Pized capital: 2.5 yaara

Duect value sdded and employment
effects

Balance of payment sffect

Socisl murpnal productivity of capetal
Backward and forward effects
Synthetic benefit cost analyms

Any other method used
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Xitt. CASH FLOW TABLE (000 US §) INFORMATION NOT AVAILABLE '

value of
Yewr ames

A. Sourcs of sssh

1. Finencis! resources

11, Losn'

12, Equity

1.3, Suppliens’ credits
14 Subsidies

2 Sdurcnm-"

8. Uuss of sssh

1. Fined capitsl expenditure;
o/

¢ )
1.1 Land, we improvements,
& buiiding

Moshinery & equipment ( )
(row imuiistion)

1.3 Mushinery & squipment ( )
(raplossment)

2. Net working cepital:
L

( )
21, Seoshi of meteriele
)
22, Workingressn® (
23, Seoshs of Mnushed
preducts

3 Pre-ivestment l’ ( )
RArt-up expeness: _

4. Production expenditure:
rows/

41 Pursonnel expenatiture
42. Mowriew'

4.3. Adwniniswstie
angurditre
44 indivent wnes &
royeitin

45, Owher expantiture
os.)

8. Ouebt wrvice:
L}

1. ntren on loans
§.2.  Rapayment of leans
& eretin

. &
-l

C. Surphue/Defisit (A - 8) ceacow eemece cmcees GEeEts SmEeme CmeSee SmeEme SEee e S8 ecer mmmees cmeees
SUAPLUS/DEFICIT
ACCUMULATED e = —-

Comments

, * ' " { considerably

Anmasl valwe of production of fiished goods mus The cash flow table, prepared in the original atudy, was in a

.nd d f 2“...‘. different form, opc::lﬂcully geared to the calculation of return on investment

o .
 Towl prode conts mamss products “.;, capital. It is reproduced in Supplement.)
finished grods.

‘muuﬁh&mdpm-':a;zu

out, smmaly profit tax, dividends,

T of the . } s
b
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PROJECT: RUBBFR AND PLASTIC PFQUIPNENT
{Planning year: 1972 }
i. ORIGIN OF THE STUDY 1. This study wes prepered by  an independent consulting firm
for an international organieation.

2. The study was intanded to examine the fearibility and viability of producing eelected items for plastic and rubber p-ocessing.

3. Size of the economy considered:

Population (approx.) 28 million
- Por capita GDP (approx.) 65 uss
Other information:

1i. GENERAL DESCRIPTION

1. Products: Plastic extrudere: 30-65 ma screw disater; overall dimeneione; 2,760 x 1,220 x §50; weight; 2.4 tone; maximum output: 13.6 kg/hr.

Pile extrudere: 750-1,000 mm; weight: 4 tone; output: 5-28 kg per hour

Blow holding machinee: 1,000-5,000 oco; net weight: 2 tone; oapacity: 2-5 ehote per minute

Extruder ocalendere; 1,000-2,000 mm width; weight; 4.0 tons

Thernosetting plastio presess; 50-1,000tone; overall dimeneions; 2,000 x 1,500 x 3,450;2n1¢ht; 6 tons
Tyre ouring presses: up to 1,650 mm tyre diameter; maximum internal preseure; 28 lr(/cl ; weight: 9 tons
Tyre building machine: up to 1,650 mm tyre diameter; maximun dismeter of tyre 6,500 mm; weight; 3.0 tome

2. Mejor input materials:

N. S. platee, bars and eectione, alloy eteels, eteel pipee and varioue intermediates

3. Alternative techinoiogies aveilable and technology adopted far the study:

The envieaged manufsoturing proceee involves; material preparation - machining - fadbrioation and assesdly - fimishing -
reassendly, packing and dispatoh.

4. Locational fectors. No information available
- Ind of p y imp factors:
- Actually proposed locality:
i MARKET 1. Tebuletion of estimated demwnd on domestic snd export merkets. 2. Notss on methodology:
nerease The demand during the period 1972-1977 is expected to emount to
Curvant Of whish Projoosd  pir 726 pieces and betwesn 1978-1982 to 1,423 pieces.
Produst Unit  conmumption =19 72-82
Rubber and plaetio machinery pieces n.a. n.a. 2,149 n.a.
3. Selection of product-mix:
Existing capabilities and expansion possibilities wers takem
into ooneideration.

e OIS
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3. Administration

- Production management
- Ressarch & development

- Saler & purchase

~ General administration

- 18 -
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IV. CAPACITY OF PROPOSED PLANT , . . ' ;
1. Nominal maximum capacity according 10 major process. No data availabls
2. Maximum feasible capacity of the plant: No data available
3. Expected maximum output of the plant: Stage I: 755 machines per year (two sh1fts, 30C working days)
Stage II: 150 mrchines per year (two shifts, 300 working days)
) Forsign Forsign
V. INVESTMENT (000 US $) . ourrency row oumeney
Stage " age [1_sfRREPigee 11 Stage I Stage 11 Stagd*TPle
TOTAL INVESTMENT 4,090 4,955 1,730 2,140
ewmanman: mweessas
 Fixed 24425 2,840 1,060 1,220 2. Working cepital 55 9¢.0 RO 110
1.1. Land, site development (I=11. 20,000 m?; 1 _ 21 lnventoriss 495 651
1.2. Buidings (I: 4,924 m?i, II; S,4% m l o~~~ "8F6 TTLTTTTL - Production materials, fuels P e
_ Factory (1. 2,592 m¥; II; 3,04 m?) MDY TS & auxilisry matenals (4 months) 120 429
- Office Parts & supplies for repais
. 3‘“%(1; 2,332 m2; T1; 2,397 m”) 197 189 & maintenance (3 months) 13 16 80 e
_ Others Work-in-process
L 1 month 162 206
- Contingencies 53 59 - Finithed goods ) (1 month) 2
2.2 Accounti receivable 1;2____?20_ __________
2.3, Other bquid assets r 109 ~
1.3, Machinery & equipment 1,43 2,200 1,060 1,770 3. Other investments 10 1,13 570 810
{dhesais see delow! TeTT T 3.1, Pre-investment costs ) 530 0
Preliminary expenditure i, 2uinia Vo R =
Planning costs -, | o
Engineering costs J 25C 279 100 150
Interest during construction - - - -
- Training costs - - - -
whers (technical know-how, etc.) 8% ) 175 490 €060
3.2, Stant up expenms H5___ . . -
Conwltant fees
Costa ‘or test run | 45 55 - -
- Others
fob. Tronwport
wpplier oot Landing, losst Foreign
sauntry's (insurates import inetslistion currency
Major moshinery & eqoipment (000 US 2) Staxg | P Eyage 1 grahedto, o 1 MY cigee fMoge 11 Stage U 11 SR e
11
Production machinery
¥atsrial preparation section 10 10
Machine shop 55% 650
Heat treatment shop 11 2
Pabrication and assembly shop 5 15
Paint shop 13 195
Reassembly, packing and dispatch section 4 5
Auxiliary equipment
Tool room 1" " e . )
Maintenance shop 12 12 201 243 - " 1358 1,835 2,200 1,060 1,220
Material handling equipment 198 155
Gtilities and services equipment "3 261
(electric power distribution syctem, compressed
air system, water supply, transport equipment,
heating, etc.)
Other machine accessories, fixtures, spare parts, etc. R [B)
fontingenciee 1.7 260G
[ . S » = . k]
Vi. MANNING TASLE Total sumber of par Stage 1: 254; Stage II: 315
Ttage 1| Ctage 11 “tage 1 Stage 11
" ™ ko ot nd d
Shaps whift hift shift Shope whift it shift
1. Primary operative shops —212 262 = 2. Auxiliary operstive shops
{i ng supervisory staff) - Repait & maintenance
: . N - Utilities control
Tschnical supervisors 4 29 X .
Non-technical supervisors - 10 ‘g““‘.‘""““"“' storage Included in 1
. A A - Off-site transport
Skilled workers i 12 Guards, cleaners, et
Semi-gkilled workers £0 0 » cleanets, etc.
Unskilled workers 40 50

A2 46
14 14
28 32

|
|
|
!
1
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; Vil. ANNUAL PRODUCTION 1. Total annuat expected maximum output: Stage I: US$ 4,430,000
: Stags II. US$ 6,000,000
Domestic sales Foreign saies
Annusl
Unit prios Anowal Unit pries p
ax factory turnover i rald 1000 Us
Product Unitgyage TOWRRG 11 _ WBM  si.p, [ORURMI: Duemity
Extrudere piecee 50 70 7,000 350 490
Film extrudere piecee 15 25 12,000 180 300
Blow moulding machines piecee 25 35 26,000 650 9310
Profile calendere pieces 75 100 16,000 1,200 1,600
Thermo-setting plastic presses piecee 50 70 21,000 1,050 1,47C
Tyrs presses piecee 25 30 31,000 775 930
Tyres building machines pieces 15 20 15,000 225 300
Total 259 350 4,430 6,000
2. Expected saies and inventory bulid-up:
It is aeseumed that full production (Stage II) will ba reached in the seventh year of oparation. At thia output level
the demand will be met. e
3. Pricing policy:
The eales prices are calculated on the baeie of the CIF pricee for ocomparable imported producte.
Theee pricee are normalized fair pricee after making allowancee for some variation.
4. Planned sales organization:
Salee will be resalized through dealere on a commission basis.
VIIl. ANNUAL OPERATING COSTS AND PROFITS .o
: Anmuel ourrensy
Foreign L] SOMpoRIRt
Annusl owrency Cont Ham I luuu;n oo uUs
Com hem G RRE T, esous ous
—_— L I 1 LS cahad. ¥ 2. Personnel coss (*} 160 909 -
fotsl coats 3,125 4,025 375 510 21, Wagos & mlsries 543 649
e ana | o==== 1 22 Contributions to 217 260
1. Material costs 980 1,304 n.a. social socurities
R ial 2.3, Fringe benefits
aw materials 1 In . ~ ~
M.S. plates t 230 295 1395 68 91 4.  Rents - -
M.S. bars and eectione t 200 130 175 2% 35 5.  iIndirect taxes at - -
Alloy steele t 700 10 15 7 1 company levei .
Steel pipee t 335 10 15 4 6 6. Depreciation 1/ 291 354 Deae.
, 6.1, Building
Intermediates 6.2. Machinery & equipment g 281 342
G. I. castings t 330 440 595 146 197 6.3. Office squipment :
Alloy iron caetings t 360 45 60 17 22 _5,"' 2:“'""‘“‘7" 12 12
Steel caetinge t 600 155 210 93 126 . ministrative axpenses 71,290 n.a.
Non-ferrous castinge t 1,700 15 20 26 34 & wmies costs gf ?5 '2:8
Steel forginge t 670 30 40 21 27 8. Other costs (maintenance and contingency allowancee) 3 L n.-a. _
Electric motors piecss 120 375 525 45 63 9.  Profit before tax 1,30 1,97 -
Heating elements " . v ee 17 24 of which — profit tax }/
Controle .. .. e ee 75 100 - subsidies
Hydraulice and pneu- .. .. PP 160 225
matic elemente
Ball and roller pieces 3 2,800 3,800 9 12 Domastic Foreign
bearings Annust wegee Anousl wogne  Forsign
Fasteners and t 1,100 7 9 8 10 ) & miarie & S miarins & ourrensy
fittings Categories of Ne. of wm Ne. of wm sompanent
persons employed pperoms 17 1000USS 11 pursone we oo us 8
Other inputs
Auxiliary materiale Top managers 1 1 24 24
and consummabl es 200 255 :“m‘ ) 13 13 160 160
Fnergy and utilitiee 58 66 echnicians
Commercial mff) 28 32 81
_ _ Clerks and typists 70
1/ Straight line method at the following ratee: civil worke - 74
lant and ipment - 1 ) ) i
:0“8 & w;fulp en O)L, amortization of projecting Foremen 32 39 150 184
' Skilled operatives 80 100 200 252
2/ Including royalties (5% of ealee value) and sales expenses Semi-skillod operatives 60 80 111 151
(157 of ealee value); Unskilled operstives 40 50 45 57
Part-time operatives - - - -
3 Mo data available Other special categories - - - -




IX. FINANCING PROPOSAL (in US 8)

1. Equity capital (total): Stage I

Stage II:

4,090,000
4,955,000

2. Longterm loans (total): -
Rate of interest:
- Repayment

3. Other loans: -

4. Suppliers’ credits:

5. Remarks on the financing policy:

For reasons of simplicity, it ie aseumed that total inveetment

will be financed through equity capital.

X. IMPLEMENTATION PLAN

1. Technical collaboration service:

2. Project mansgement:

No infrrmation given

3. Recruitment and training of personnel:

4. Other items:

No information given

No information given

Stages I and II indicate the earlier etage of plant build-up and the later expanded stags of operations of

full production capacity.

5. Time schedule:

For the realization of the project more than three years are planned.

production level of 447 of total capacity, which will be reached in the tenth year.

In the fourth year production will start up at a

XI. DATA FOR EVALUATION

1. Profitability eveiuation:
Check:

{ ) Break-even point analysis

(9 Raturn to total capital

(3 Pay back

(X) Rentability: retum to equity capital

Give a short outline of the methods used sand major findings:

2. Further profitability snalysis for give
life (Bangabtmv uz v ghven project
Check
@) Intcmnl rate of return
( ) Net present value
( ) Any other method used

Return to total capital: Stage I: 31.9; Stage II. 139.°]
Pay back period: Stage I; 3.7 yeare; Stage II; 3.2 years

Return to equity capital:

Internal rate of return; Stage I;

Sircct value added and employment effecte:

Balance of paymsnt effect: Stage I;

21 .4,";

equale return to total capital

Stage 1I: 24.9

Stage I
in Stage II to US® 4.6 million

3. Nationst ic benefit-cost
analysis (National priority test):
Check:

(X) Direct value added and employment
effects

(X) Balance of payment effect

() Social marginal productivity of capital

( ) Backward and forward effects

() Synthetic benefit cost analysis

( ) Any other method used

Value added per year amounts to approximately US$ 3.4 milliom

Foreign exchange savings per annum amount to US$ 4,055, 000; in Stage II to US$ 5,490,000,

g
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XIll. CASH FLOW TABLE (000 US $)

Torminel
Stage 1 Stage 11 velue of
Yeur amets
1 2 b 4 2 [ 1 A 9 10 11
A. Source of cash 24500 14590 - 2,700 4,040 4,800 4,430 5,220 5,640 6,000 6,000
1. :oi:ncial resources: 2,500 1,590 _ - 500 370 - - - - -
1.1, Loan' - - - - - - - - - - -
1.2, Equity 2,500 1,590 - - 500 170 - - - - -
1.3, Suppliers’ credits - - - - - - - - - - -
14, Subsidies - - - - - - - - - - -
2. Sales revenue: - - - 24700 1,540 4,430 44430 5,220 5,640 6,000 6,000
B. Uses of cash 700 1,500 14340 24128 2,646 1,092 3,032 3,293 3,541 3,671 3,671
1 io:’d capital expenditure: 100 1,435 690 - 200 170 45 - - - -
tota o
11, Land, sits improvements, 100 200 90 - 50 - - - - - - ( )
& buildings
1.2. Machinery & equipment - 1,235 600 - 150 170 1% - - - - ] ,
{new imuliation}
1.3. Machinery & equipment - - - - - - - - - - - ( )
(replacement)
2. Net i ital:
m{u:«)whmg capital: _ - 205 400 150 50 - 100 80 - -
21 Stocks of materials - - 205 128 - 50 - 62 - - - ( )
in ] )
2.2, Work-in-proces ) . _ _ 102 60 - - - 44 - - (
2.3. Stocks of linished ( )
?.A.’:\ccm:nu receivable and - - - 170 90 - - iR 16 - -
3 '"o?.hlx- liquid assets
. invest -
start-up ﬂ"mi‘s: 100 65 445 - 30 40 155 - - - - ( )

4. Production expenditure:

tos! - - - 1,728 24766 249132 2,832 3,193 3,451 3,6M 1,671
41 Porsonnel expenditure - - - 264 6o 760 760 91 54 505 T 903
42 Matensis’ - - - 599 794 970 930 1,134 1,07% 1,302 1, 304
B i - - - 581 766 251 T 1Y 00 1,790
4.4 Indirect taxes & - - - - - - - - - - -
royaities
45 Other expenditure - - - a2 108 135 135 146 15A 16R 160
{renm, conti ios,
e
S, Debt service: - - - - - - - - - - -
o -
S.3. interent on losns
5.2 Repeyment of loems
& credins
6. Dividends & profit - - - - - - - - - - -
taxes paid: I - _ -
C. Swphn/Ostioit (A ~ B) LA oG T <N Vs NI LAY £ AR £ SRR S Lo/ S ROV A it
SURPLUS/DEF) e . o .
Accuuuur:oc-" 1,70C 1,236 55 14102 2,016 3,054 4,757 6,619 PRACATEA) 13,440

Comments:
! Loans of different terms should be shown separately
iAMvduofpm‘uctmnofth.m‘lmmm N el total worki apital as per V. lnvestment
mal sccumulation of finished goods inventory } Including total working cap P

*Total production costs minus production costs of
finished goods.

*Not including interest during construction

! Annual purchase minus snnusl accumulation
of materisls inventory.

This item stands for the part of profit which is to be
paid out, namely profit tax. dividends, fess of the
members of the sxecuiive board, managenal staffs
shass in profits, stc. Actually thus sum will he
sntablished altsr allowances have been made foy

depreciation which are not inclhuded under itsm 4
(pn‘n:uoaum&ua; The cash flow balance
thouid be programmed, therefore, in such s way
that sl replacement (B.1.3.) can be covered
in any yes by the accui wrplus.
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PROJECT: CEMENT, JUGAR AND ALLIED MACHINERY

{Planning year: 1972 )

an independent oonsulting firm
an international organieation.

1. ORIGIN OF THE STUDY

1. This study was prepered by
for

sxamine the feasidility and viability of produoing a variety of equipment for cement, sugar,
vegetable 0il and allied induetrises.

2. The study was intended to

3. Size of the economy considered:
~ Population (spprox.).
~ Pt capits GDP (approx.):
- Other information:

28 miltion
365 uss

. GENERAL DESCRIPVION

1. Products:

Fabricated vessels, siorage tanke, bins, hsat exchangers, furnaces and kilne, conveyors, ball mille, orushers, filters,
soreens, mechanical equipment and technological structures.

2. Mejor input materisis:

N.S. plates, shests, bare and sections, etesl pipee, alloy eteels and various intermediates.

3. Alternative technologies sveileble and technology adopted for the study:

The envisaged manufacturing process involves: material preparation - structural fabrication ~ machining - aseemdly,

4. Locetionel factors:

— Indicstion of particulerly inportant factors:
No information available

- Actually proposed Josality

191, MARKET 1. Tabuletion of estimewd demand on domestic and export merkets: 2. Notwes on methodology:
Insream The demand during the period 197277 will amount to 16,500 t and
Curvem OF whish Frojooted o between 1978-82 to 76,630 t.

Produst Unk  consumption n 1972-82
Cement, sugar and allied t n.a. n.a. 93,130 n.s.

machinery

3. Selection of preduct-mix:

The plant hae a large measure of built-in flexibility to produce
squipment for oement, sugar and vegetadle oil induetriee and
additionally equipment for Lrick making, refractoriss, glaee and
tannery industries.
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OPOSED PLANT
IV.CAPACITY OF PR or 1. N ] capacity ding 10 mejor proowss No information availabls
2. Maximum fessible capecity of the plant: No information avallable
3 Expected maximum output of the plnt.  Stage 1. 10,300 tons per ysar \two shifts, 3OO working days
Stage I1: 14,530 tone per year ztuo shifts, 33O working days
Forsign Foruign
V. INVESTMENT (000 US §) L ] ) Y
. 99 mak PEIE T Ws c1o0n Ttage 1 Stagedl Stage TNCR 11
Stage -Stage 10 Staga l.Stage [ —inge . ot
TOTAL INVESTMENT RIKCAN P RN - W TR 7
1. Fined swets L 16,040 13,250 2,175 10,155 2. Working capitsl 4,150 6,000 500 705
1.1, Land, ite dewe st {I<11:700,00m) 500 0 B 1), lavensoriss 1,198 T 4,97
1.2, Bubdiags (I-72,%9m II~.’7.“7'\m-’}] N0 T TEREXY T T Productionmateriels, fuey = 20202020~ TTTmTomomm momomeoss
CPectory [ I=12,670m7; T1-15,55'm") 1, W8 T &L= mooomeoes & sunillary materitls (4 months) 2,330 \,sn:)
- Offics Parts & supplins for
wm;(x—m.??m-“-, et uad) €08 146 } B e | T Rontha) 186 i) Go0 18
- Others Work-1n-procen 1 /a0 1.1
- Contingenciee 247 PRe - - Fimished goods 1 {1 nontn) 20 ')
1.3, Accoumts receivable 590 ___“;f“).__ e el
2.3, Othes Bquid mets 167
1.3. Machinery & squipment 1,120 15,070 9,175 19,195 3. Other investments 4,470 5,650 2,750 3,748
Wl s bobwy  TTTTTTTT TTeTTTeT 31 Mre-nvestment costs 4,250 Y Ty )
Prolisvanary expenditury o TTEMT T TS ST TTTT .
°°‘:m ) 1,400 1,840 00 20
Interest during construction - - -
Tratming costs - - - -
- Others  (technical know-how, etc.) 2,490 1,755 2,050 4,925
3.2 RNart-up exponsse 2200 __ M5 - -
Consultant fess
- Costs for test run 220 275 - -
- Others
fob Tronepent
pplier -n Landing, lsest Porsign
ountry’s (ingurense impert inoilotion Tout ourreney
Nojor mashivary & emoipement Starg [ ™sage 1 Stadf®igge 11 M cengP™ crage 11 g 1 g e
Production machinery:
Matsrial preparation shop 220 215
Plate fabrication shon 445 1,515
“tructural fabrication shoo 205 235
Machins shop 620 300
Assembly and teeting hop 40 A0
Painting and re—aesembly shop £5 7
Auxili squipment:
Tool room HY 70
Maintenance shop 200 200 1,470 1,660 A21 77 13,370 15,070 3,175 10,1055
Material handling equipment 5%% 530
Uti1lities 1,700 2,178
electric power distribution system, comprassed air
system, watar supnly asvatem, ‘ransnort squipment, etc.)
OCther machins accessories 2,070 LR
(1igs and fixturme, tools, furniture and f1'%inga,
epare parts)
Contingencies 1,21 1,370
rw. MANNING T Totsl nber of Ctage [, A00; Stage [I: 1,120
Ttage [ Stags [ Ttags 1 ftage I
- w~ » = nd »
[ il R [ Sheps ik ik [
1. M operstive shops 109 1,309 - 2. Aunxiliery operstive shops
{ uperwsory ssff) Ropeis & maintenance
s ; Utilitins control
Technicai superviasors ) 105
Non-technical supervisoras S 9 mtmmmm Included fn 1
<killed workers PEEY V75 G transport
Semi-skilled workers 200 306 wards, claaners, oc
‘Inakiliad workers 125 200
3. Administration 25 119
Production messgement 5} a0
Resserch & development - -
Sale: & purchan ) 60 3

24016
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Vil. ANNUAL PRODUCTION

Produst

1.

Totsl ennuel expected maximum output:

Stage .
“tage I1;

Heg 19,100,000
1rg PR IR0, 00G

Domestic seley

-
e T
: L

3

4

Fabtricated vessels, storage tanks and bins

Heat exchangere
Furnaces and kilne
{onveyors

Fall mille

“rusherna

Filtere

Screenere

Mechanical equipment
Tarhnnlogical structuree

Total

d esles and i

Pricing policy:

t
t
t
t
t
t
t
t
t
t

Unit pries Annuel

rnover
Stage P”ﬂ”e 11

1,950 2,500 600 1,170 1,500
250 75 oy 100 525 578
1,250 4,150 TR00 B 450 TG
400 7000 500 1,000 5,625
1,300 1,750 2,000 2,600 3,500
1,000 1,750 1,500 1,500 2,625
400 600 1,R00 720 1,080
150 200 1,R00 270 1£0
AO0 1,200 3,100 2,640 1,960
500 629 450 225 2R2
10,000 14,500 19,100 2R, 220

Cuiantity

Foreign seles

Unit priee Anval
-
o 1000 Us &

Y bulld-up: It is aeeumed that full production (Stags I1) will be reached in the fifth year of operation.

year of operation production will be built up to ‘\0,’ of the total capacity and will eatisfy the demand;
therefore, new producte euch ae low preeeure fabricatione, concrete mixere and technological structuree will
be taken into the production programme.

Theee pricee are normalised fair prices after making allowances for eome variations.

Planned sales organization:

Sales will be realized through deelere on

a commiesion barie.

The salse pricee are calculated on the basis of the CIF prices for comparable imported producte.

In the sscond

Viil. ANNUAL OPERATING COSTS AND PROFITS

1/ Stage I1 - ese Supplement XII.

2’ Straight line method at the following retes:
¥, plant and equipment -~ 10%;
coets - 106,

3

(15% of eelee velue).
4’ No date availeble.

Unit Cuemtiey

Cont o - WeuUsy WSUSH
fom cosm 1 15,540 1,950
Stage 1 2 memmee seeas
1. Meterisl coms 14025

Raw materiale

M.5. nlates t 230 6,150 1,461

. ©. sheets t 250 645 161

M. . bare and s ctione t 200 1,520 T4

~teel pipes t 135 240 R

Alloy steels t 700 424 29R

Intermediatse:

g. 1. :-..lh\‘l t 310 495 164

Steel castings t 60C ARs 531

“teel forg ngs t 670 329 21R

Electric motore t 4,000 510 2,040

Control panels .. . .e 250

Rearinge pieces 3} 20,000 60

Fasteners and fittings t 1,100 270 297

Othere .. . .. 270

Other inpute:

Aullilary matsrials 700

and conesumablee

Energy and utilitiee 190

civil worke -

amortieetion of projecting

Including royalties (5% of eales value) and sales expenses

Ansnd mm
[ componsnt
Cont om st nll! (1" 1 ]
2. Pervonnel costs (*) 1,657 2,24 -
2.1. Wages & miwiss 1,188 1,617
2 Cﬂhbﬂb
23 Frings bemefis ey
3. inwrests - - -
4. Ronts = = -
8.  indirect taxes st - - -
compeny level
6. Deprecistion 1,860 2,168 Da A
81 Duldng
6.2 a 1,8 2,1
1 Machinery & squipment g 2849 » 153
6.4, Othes Nxod aemets 15 15
7. Mmtnlwlthnu”
& wios comts 3, 8209 6,151 _ me e
8. Othercosts (maintenance and ocontingency ellowance) 791 _1,Q)8 __ h. 8.
9. Profit betore tax 3,560 6,270 -

of which ’
»pdl- 4

Domestic
Anmsl wapm

S elwies &
Ne. of ?M
1-1 ‘.%I
v 24 24
M 39 27t 315
60 15 110 140
105 130 420 490
275 375 410 720
200 300 26¢ 405
125 200 10 170

Foreign

& wioris &
Ns. ot [ ]
s we

Pordign
omveney

=

1241

16
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IX. FINANCING PROPOSAL {in US 8} 4. Suppliery’ credits: -
1. Equity capital (toesl). Stage . $24,650,000
Stags II:. $29,900,000
2. Longterm loans (total) -
- Rate of interest
Repayment 5. Remarks on the finencing policy:  For simpli-ity reasons 1t ie assumed

thet total investment will bs finanped

through equity capiltel.
3. Other loans: -

X. IMPLEMENTATION PLAN

1. Technical collaboration service:  No 1nformation given

2. Project managament: No information given

3. Recruitment and training of personnel: No information given

4. Other items.
Stages ! and Il indicate the earlier stags of plant build-up and the later expanded stage of operation of
full production capecity.

S, Time schedule:

For the rea'isetion of ths project more than three years are planned. In the fourth year production will start
up at a production lavel of 457 af total capacity which wili be reached in the eighth vear.

X). DATA FOR EVALUATION

1. Profitability evelustion: 2. Further profitability snalysis for given project 3. Nationsl economic benetit
Ohock life (Im:abimv st} enelysis (Netional priority 3'
() Bresk-even powt analym Choct Chesk
(%) Return to total capeal () Intarnal rete of retusn (0 Direct vaiue sdded and employ ment
X) Pay back { ) Net prevent value effocts
(X) Reatability return to equity capital € ) Any other method used () Bamce of payment affect

() Socs margmal producuvity of capsial
() Dachward snd forward offecta
() Symthetx denefit cost snayms
{ ) Any other method ueed
Give & short outiine of the methess usl snd magor linding

Return to total capital: “tage [ 14,57, “tage 11, Or.OF

+

Pay-beck period: Gtage I: 5.5 vmare, Stage II. A." vears

Return to equity capital: esuale raturn to total rapital

internal rate of return: Stage [: 11.%7 Ttage II; 14,7

.

Direct value ndded and employment effacts: Stage [;  vaiue added per vear amounte %0 approximately g 1T milliong
1n Ttage [, to '8 17,4 million,

Balance of payment wffect. Stawe I. forsign exchange savings per annum amount to 'B§ 17,150,000,
in Ttags [I, to 1IS$ 0}, 160,000,
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X11. SUPPLEMENT

Ad.

ANNUAD OPHHATING 00T AN PROFITE

Ctage !l - Materials coste
Lage

Foreign currsncy

Quantity Annual costs componsni
{000 lge L 18
Total costs BRATY L e 20280
t.Material ~oets 10,1323 n. a.

Yaw materials

platee 1,660 1,767

sheety R&Q 211

bara and sactions 1,240 648

nipes 00 17
Allov steels 6ae 448
intarmediates
v 1. castings 214 107
“tesl cantings 1,518 921
“teel forginge 530 158
“lectric motors 765 3,060
‘ontrol panelr .- %0
Rearingn 29,000 R?
¥asteners ani fittings 400 440
Others .o 370
Mher inpute
Auxiliary materials and 1,000
~onsumables
“nargiee and utilitiss 260

nann
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Xili. CASH FLOW TABLE (000 US §) Tormiral
Yaw Stage | Stage [1 —'.""
1 > \ ] 5 3 ? A 3 10 "
A Souwrce of cesh t,000 10, 00C 3,000 10,180 19,100 24,770 2,750 "R, 220 ML 020 8,000 04,220
e eadicte madeem mehrne nekeow cmteos smlomes mnsoa- medion: amtsae andame
1 :;;‘u\cul 1930UrCes. ~ 000 10,000 7,000 4,300 _ _ - _ - - _
11 Loan' - - - - - - - - - - -
12 Equay €100 10,000 3,000 4,700 - - - - - - -
13 Suppitert’ Lredity - - - - - - - - - - -
14 Subudes - - - - - - - - - - -
2 Selet revenue - - - 15,290 19,106 24,770 26,250 "“,3?0 M 220 R 34270 ?8 220
5. Uses of eash 1,00 11,500 10,000 15,444 15,90 17,61 PR LIS T oL CRACH L S Ko
1. Fined capital expend:
tots! e -0 10,100 8,400 2,0 - - - - R
AR} :mo nte 1 mprovements, A0 ERIY - An - - - - - - - ( }
butidengs
12 Machinery & squipment - 00 5,170 1,7% - - - - - - - ( )
{oww insmlistion) !
13 Mechinry B equipment - - - - - - - - - - - ( ]
Iroplacernens )
2. Net working capital:
o * e - - 1, 24175 \RED 194 250 - . - -
21 Swocks of metarals - - 1,990 A 1,00 ag - - - - - ( )
22 Work ingroces’ - - - 1R6 A5 - - - - - - . )
23 Sweks of hished - - - 50 - 10R 80 - - - - ( )
proshects
~,4 Acrounts receivable ani - - - 757 7 - - - - - -
ther |icuid a'-na
lﬂ!lupnn:.. Lo 1,400 .,'»)O AR LY ~ O }C? _‘:7_0__ - . - - - . ,
4. Production expenditure . _ . 10, 944 11, m80 17,013 19, 19 13,777 13,73 19,79 19,78
41 Parsonnel expenditure T T T T TN R Taee . T8 T o0 T, TEREE TORORE T AT
42 Mateviats’ - - - 5,70 T a,a3 3,600 10, 121 10,30 10,31 10, 11
PR v—— - - - 3,4 2,705 5,095 5,706 K157 157 6157 6,157
expenditure
44 Indirect tanes & - - - - - - - - - - -
roveities
45 Ower sxpenditure - - - £34 N 9y ¥s 1,038 1,019 1,00 1,00
irents, contingancies,
e}
$. Debt service: - . - - . - - - - - -
L — B
.1 inwrest on loems
8.2 Repayrment of loers
& aedies
8. Dividends & proiit - - - - - - - - - - -
taxes peid —_ e e e i e — e = e e i i o
[ -1, 5% -1,500 - e 1,400 4,187 7,45 0,438 a4 R4 LW AL
C. Surphu/Defient (A - B) e e eem wmemes memeem mmmmme mmmmsa mmememe mmm-— Smm==r meme~s ===
%lcvws‘fgfr;/c;r 500 74500 ALY 5, 75h 12,511 13,96 PRLAGE R 25,790 53,714
U, o e s U
Commants
||ﬂlll torms oy
’Am::::'::‘;rmu::luf:x:“,m:: * Inrluting total working capital as per . Investment.
sl of fi d goods Y
* Total production costs manus productinn costs of
finuhed goods.
*Not mcheding wterest durng construction
! Annusl purchase mmnus snimal accumulatinn
of meterials wweniory
*Ths sem sa- 18 for the pant of profit which i to be
puid out. namely profit (ax. dividends. (ees of the
bers of the board, managerial stafl's
thare n profits. etc. Actually this sum will be
entablished after allowances have been made for
deprecistion which we not wchuded undes item 4
( production sxpendituss ) The cash flow balance
thouid be programmed. therefors, m such » way
that all necessary replecermunt (8.1 7 ) can be covcred
in any your by the sccumulsted surpius
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W4-'3 PAGE 1 1
PROJECT: CONSTRUCTION MACHINERY
{Planning yesr: 1972 )
I. ORIGIN OF THE STUDY 1. This study was prepared by an 1ndependent coneult ing firm
for an international organisation

2. The ftudy wes intended t0  examine the feasibility and viability of producing varioue i1tems of conetruction equipment

3. Size of the sconomy considered:
Population (apprux.} ol mahon
Per capita GDP (approx ) e uss
Other mformation -

Il. GENERAL DESCRIPTION

1. Products: Bulldozers (179 FWHF to 270 FWHPj; possible attachmente: angle-, rake-, etraight tilt-, straight dozers, hydraulic ripper, towing winch.
“crapers (10 M' to ™) M2} heaper).
‘~aders (! FWHP to 1#0 FWHP); pomueible attachmente: mhovel, front lnader, towing winch, trsnch digger, back hoe, eide crane,
scarifier or ripper.
Motor grader (90 FWIP to 150 I'WIP); possible attachmente: grader blade, ecarifier,

2. Masjor input materisls:
.5, platem, bare ani sectione, eteel pipes and intermediatee.

3. Alternative technologies svailsble and technology sdopted for the study:

The snvisaged manufacturing process involves: Plate work - fabrication - machining - assembly - finishing

4. Locationsl factors:
Ind: of particularly imp: factors

No information available

Actually proposed locality
1. MARKETY 1. Tabulstion of estimeted demand on domestic and sxport merkets: 2. Nt on methodology :
The demand during the psriod 1972 - 1977 will amount to 3,545 pisces
insrenss and bet 197R ~ 1982 to 7,186 pi
Of whieh s etween 197 9 o7, pieces
onral imperted domand you
Produn . Unit anmmption  |%) " 1972-L0 (W
Dozers )
G
Sz:‘:;::n ; piecee n.a. n.a. 10,734 n.a.
Shovel loadere )

Additionally, thers will be sxcsilent export possibilities

3. Sslection of product-mix:

Existing capabilities and sxpansion possibilities wers taken into
consideration.

v Fralah gy
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1.3. Machinery & oquipmant
{dvealls soe bolow)

Mojor mashinry & syuipmemt {000 US 8)

1824-(3) PAGE 2
IV. CAPACITY OF PROPOSED PLANT 1N . " ity ding to : ¥o data given
2. Maximum feesible capacity of the plant: No data given
3 Expected imum output of the plant.
Stage I: 670 machines psr year (two shifts, 300 working daye)
Stage IT. 1,275 sachinme per ysar (two shifts, 300 working daye)
Fereign Forsign
V. INVESTMENT (000 US $) — . ——
staga I Wase 11 51800 Y Mage 11 Stage [ Stace 11 Siafe T S ]
TOTAL INVESTMENT 31,%’_}2‘012_ 1%12.2_5 18 820
1.  Fixed sssets 18,780 24,200 8,130 10, 3902 Working capitel 6,950 12,410 1,395 2,80
1.1. Land, ste development 55_'6 1,000 - - 1. Inventoriss 6,570 11,7155
1.2. Dubdings i - TR ~Production materials,fueg  ~  TTTTETATT TTTTTOOOC
- Pactory 3:;-}5 ;-2—‘” ————————— & suxiliary materieks (4 monthe) 3,823 1,3}
- - Purts & o)
— 658 110 Y gy I 25 376 | 1195 2,80
- Othens 1 700 - Work-is-process 1 month 1 1
~ Contingencies ?9% 508 ,_F.MM, (1 month) 1505 2,58
2.2. Accousts receivable Qw27 _1471% ) _______
2.3. Other iquid sseets 40 _ _61% 4 ________.

14,460_ 18,660 8,130 10,390 3. Other investments

3.1. Pre-investment costs
~ Proliminery expenditure
- Planning costs
- Engineering costs )
~ Interest during construction
— Training costs

- Others  (teohnical know-how, eto.)

3.2, Saart-up expenses

- Consultant fees
- Costs for test run
— Othen
fab. Troneport
w nn

Stage Dorgtacs H_Mﬁ_w OV siure (Fage 1 "u'__ﬂr_um:n

340 3400 520
> - ot
1,50 1,815 150 I
3,400 5,820

515

2,650 4,80
320 - -

ot 9
Plate ehop 1,025 1,530
Pabriostion shop 915 975
Nachine shop 2,030 2,690
Paint shop 55 75
Aesembly ehop 260 %9
Auziligry equipment
Tool room 220 220
Neintenance shop 200 200
Naterial handling equipment 640 645 " 8.6 s
Utilitd ervic t 2,405 3,400 1,599 2,063 - 14,460 18,660 8,130 10,3199
(slsotric power distribution eyetem, compressed
air system, watsr supply eyetem, traneport
equipment, heating, eto.)
Other machine asseseoriee 2,905 3,750
{firtures, tools, fittings, spare paria, sto.)
Contingenciee 1,5 1,697
b ¢ I 01 St 11; 2,450
M. mawing TML‘] Towl o Stage I: 1,725 Stage 45
Stage I Stage II Stage I Stage II
[ ] d E L] ] »
shift hife =k Sheps hift ] ik

1. mopnnmm T 5% 5,50 7 Auxiliery operstive shops

( ng supervisory staff) - Repair & maintensnce

- Utilities control

Technical supervieore 180 255 - Product & material storage inoluded in 1.

Non-technioal supsrvisors 35 45 - Off-side transport

Skilled workere 600 871s Guards, clesners, stc.

Semi-ekilled workere 450 650

(mekilled workere 300 425

160 200
60 15
100 125
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Vii. ANNUAL PRODUCTION

1. Total annusi sxpected maximum output:

Ctage
Stage

I. Us$ 28 million
II; US$ 52.6 million

Domestic seies

Foreign sales

. Annual
Unit price Annusl Unit price
ox fastory twrnover ox fastary m‘
Product Unit [ Ouantity I wsse I (000USS) 1| Cuantity wsse)
Nozers pieces 200 400 36,000 7,200 14,400
Sraders " 200 400 22,500 4,500 9,000
ccrapers " 20 25 65,000 1,300 1,625
Shovel loaders " 250 450 16,000 9,000 16,200
Cpares tons 1,850 3,500 3,250 6,000 11,375
28,000 52,600
2. Expected suies and inventory build-up: It is assumed that full production (Stage II) will be reached in the seventh yoar of operation. Demand will

3. Pricing policy:

exceed produotion even at full output level.

The sales prices are calculated on the basis of the c.i.f. prices for comparable imported products.

fair prices after making allowances for some variations.

4. Pisnned sales organizetion:

Sales will be realized through dealers on a commission basis.

The prioes are normalised

VIIl. ANNUAL OPERATING COSTS AND PROFITS

Unitpries  Quemtity

Forsign
Annuel  Swveney

Cost lom

Anonst
[
1 WUl

[
Cost om Uit JUSH V00USS) (SOUSH
fotal costs
mamamm eammmes
1. Materiel costs
Please see page

2. Personnel costs (*)

4256 6,63
3,398 4,70
1,358 1,895

2,093 2,842

, Domestic Foreign
1/ Ftraight line method at the following rates; A ‘ -
- civil works 37, plant and equipment 107, amortisation [T .—-': ._-.' omvensy
of projecting costs 10%; Cutagories of Ne.of [ Ne. of :M compenem
2’ Including royalties (57 of sales valua) and sales ! ol I IT 10868 N 11 we el
expenses (15% of sales valus); Top ) 1 2 24
3/ No data available. Enginsers )
Toohnicions ) 59 74 734 915
Commarcial salf
Clorks wd ) 100 125 253 315
Foremea 215 300 1,040 1,460
Skilled opsratives 600 875 1,515 2,207
Sorni-akilled operstives 450 650 850 1,230
Unakilied operatives 300 425 340 482
Part-time operatives - - - -
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IX. FINANCING PROPOSAL (in US §) 4. Suppiiers’ credits: -
1. Equity capital {total): Stage I: 31,150,000
Stage 1I; 45,010,000
2. Longterm losns {total):
- Rate of interest:
- Repayment: 5. Ramarks on the financing policy: For reasons of simplioity it is assumed
that total investment will be financed
through equity capital.
3. Other loans:

X. IMPLEMENTATION PLAN

1. Technical colisborstion service: Ko information given

2. Project management: No information given

3. Recrultment and training of personnel: No information given

4. Other imms: Stagee I and II indioate the earlier stage of plant build-up and ths latar expanded stage of operations of full produotion oapacity

B. Time schedule: For the realisation of the project more than three years are planned. In ths fourth year produotion will start up at a production

level of 21% of total ospmcity, whioh will bs reached in the 10th year.

XI. DATA FOR EVALUATION

1. Profitability sveluation: 2. Further tability analysis for 3. National sconomic benefit-cost
Chosk: Iife (uﬁﬂm o) ghven pect anelysis (National priority test):
() Bresk-even point analysis Chook: Chaok:
(x) Return to totul capital (2 Internal rate of retuen (%) Direct value sdded and employment
&) Pay back () Net prosent value offects
(x) Remtability: return to equity capital () Any other method used (x) Balancs of payment effect
() Social marginal productivity of capital
( ) Backward and forward sffects
() Synthetic benefit cost analysis
() Any other method weed
Give 3 shert outhine of the methods used end mejor findings:
40 _total oapital: Stage I: 14.%%, Stege II: 27.9%
Pgy beck period: Stege I: 6.5 yeare, Stage II: 4.5 yeare
o ity oapital: equala return to total ospital
Internal rete of return: Stage I: 10.3%, Stage II; 18.6%
Direct vp'ue gdded gnd omployment effecte: Stage I: Value added per year amounts to approximately US$ 15.9 million, in Btege II to

US$ 130.1 million

o0e of t eoffecty: Stage I: Poreign exchange savings per annum amount to US$ 24,450,000, in Stage II to USS 46,770,000
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Xil. SUPPLEMENT

VIII.

ANNUAL OPERATING COSTS AND PROFITS

‘forsign currency

Unit price Annual costs component
Jost item Unit (us ¢) Quantity (000 us ¢) (000 ut ¢)
Stage I  Stage I1I Stage I  Stage II Stage I  Stage II

TOTAL COSTS 23,480 40,060 4,300 8,225
1. Material cosets 11,476 21,455 n.a.

Raw materials:

M.S. Plates tons 230 5,475 10,425 1,259 2,398

M.S, Bars and sections tons 200 1,825 3,475 365 695

Steel pipes tons 335 15 30 5 10

Intermediaces:

G.1. Castings tons 330 730 1,400 241 462

Steel castings tons 600 2,450 4,650 1,470 2,780

Stsel forgings tons 670 260 500 174 335

Engines pieces 2,500 804 1,530 2,010 3,825

Cetr boxes piecss 1,000 430 820 430 820

Powsr take-off units piecse 1,200 265 510 318 612

Wire ropes meire 4 8,700 16,500 15 66

Wheel rims piecesn 70 2,785 5,220 193¢ s

Tyres and tubes st 300 2,785 5,220 836 1,566

Elsctricals tons 4,000 335 640 1,340 2,560

Hydraulics tons 4,000 215 410 860 1,640

Bearings tons 3,000 40 177 120 291

Fastensrs and fittings tons 1,100 80 150 RB 165

Other inputs:

Auxiliary matorials and 1,455 2,465

coneumables
Fnergies and utilitiss

275
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Xiil. CASH FLOW TABLE (000 US 8)

Tarminel
valve of
AL J sasnts

1 2 3 4 5 6 7 f 9 10 5]

-2ad00., T . Y

A. Source of cash 17

JIJ00,. Jauo.. 280500 _28,000

Ja0 . e ROV LS 1

whae-

1. Finencial resources:

rotsl 15,100 9,050 7,000 3,R00 5,000 5,060 - - - - -

1.1, Loen' -
12. Equity 15,100
1.3, Suppliers’ cradits -
14, Subsidies -

9,050

7,000 3,800 5,000

5,060

1,000 16,00 7,400 2P,000_ ¥),45C 47,090 52,600 52,600

8. Uses of cash 2

2900 2000 Jlw0dl Jagad_ B 20020, agttll U200 JWadbe. JWWUEL LSLIEL

1. Fixed capital expenditure: Q
toual 1,800 5,000 _ 11,500 470 =

( )
11 :.nd site improvements, 1,00 2,470 50 - - 1,200 - - - - -

1,680 40 - - -

1.2. Machi i
3. echinery & sauomen - 2,530 11,450 LI - 2,180 1,680 340 - - - ( )

1.3. Mechinery & squipment ( }
{replecernen

1) - - - - - - - - - - -

2. mwkhqupmt 1,600 4,100
2t Stocks of meterisls 1950 757 i

22. Workinprocems® ) s 0 e ( )
23. Skocks of finished ) B ) i * e ] ” 9 9 — -.

2.4 Accounis receivable and - 17
othsr liquid assets
Pre-investment &
SNt-up expenms 200 - -

1,110 - -
1,700 1,701 60 ¢ )

1,250 - 6} 660

3,720 1,500 50 530 1,500 300 - - ( )

4. Production expenditure:

roas! - - - 8,544  _12,f18
4.1, Peronnet expenditure 1,902 2,854
42 Mowrishs' 4,590 6,296
4.3. Adminiersti

uundimm 1,566
4.4, Indirect taxes &

royeities - - - - - - - -

4.5. Other expenditure

zv:!)- ocontingancies, 486

17,090
3,805

24171

21,362 27,890
4,756 4,975
11,476 16,091

37,120
6,63
21,455

29,750
5,30
17,144

2,349 3,132 3,915 54391 5,742

729 972 1,215 1,441 1,538 1,902

8. Dbt service:
ot/

B.t. inwrest on losns
5.2 Repaymemt of losns
& cradita

¢ gummbew - o - - e -

15,100 9,050 7,000 656 3, 82 54610 2,140 TyhhG 10,120 15,412 19,412

C. Surplus/Deficit (A - B)

i"é{-’u‘.'{,"‘}‘,:ﬁ?" 15,100 24,150 31,150  31,R06 35,1P7  40,75F 20936 50,656 60,)7C 76,300,000

Comments:

' Loans of different terms should be shown ssparately.

? Annual value of production of finished goods minus
maual ! of finished goods i y.

Total production costs minus production costs of
finished goods.

#) Including total working capital ae per V. [nveetment.

*Not including interest during construction.
* Annual purchase minus annual accumulation
of materials inventory.
“This item stands for the part of profit which is to be
pllwt.umdypmﬂnu.dmdmh mohhc
board, menagerial staff"s

thoﬂll.m Actually this sum will be
established after allowances have been made for
deprecistion which are not includsd under item 4.
( production sxpenditure ). The cash flow balence
B e R

t t can be covered
in any year
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PROJECT: FLECTRT ACCUMULATORS
(Planning yeer: 1971 )

1. ORIGIN OF THE STUDY 1. This study wes prepsred by a governmental advisory body
for the Ministry of /lanning and Economy of a developing oountry.

2. The study was intended to  aasess the feasibility of produoing sleotrio scousulatore in the oountry. The study analysed the market and
conoentrated on caloulating the cost of production. It is not a complete feasibility etudy; it does not deal

with looation, finanoing and eot implementation. Working capital was also not specified.
3. Size of the economy considered: ! " prod » ne cep P

-~ Populstion (approx.). 5 million
~ Pt capita GDP (spprox.): 200 Uss
- Other information:

1). GENERAL DESCRIPTION

1. Products: Eleotrio accumulators

2. Mejor input meterisls: Lead, lead oxide, tar, sulphurio scid, dietilled water (locally supplied))
antimony, traye, separators (to be imported).

3. Attsrnative technologies aveilsbie end technology sdopted for the study:

The sssembling of electrio accumulators is relstively simple. Isolated thin pletes are casted and then sssesbled. The number of plates
depends on the voltage that is desired, Lead oxide ie used to produce positi.e and negative plates. The separators are made of oardboard,
wood or plastio.

4. Locstions! factors:
— Indication of particularly important factors: -

H). MARKET 1. Tebulstion of sstimeted demand on domestic and export markets: 2. Notss on methodology:

inaream Prevent demand for a) and b) is sufficieatly covered by the two
Projessd  pw existing plants in the country. All special type scoumulstors (o)

Curvent Of whish
- m e B B | REETRRE R S VS
Domestio t:
s) Newly manufactured 000 pos. 45 - 95 1.%
accumulators
b) Renovated scoumulators 000 pos, 195 - ol 5.0
o) Special type acousulators 000 pce. 10 100 15 5.0

3, Selection of product-mix: -
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OPOSE T
IV. CAPACITY OF PR DPLAN 1. Nominsl maximum ca-acity secording to major process: 50,000 pisces
2. Maximum Mbhupu:iyy of the plan.:
3. Expected meximum output of the plent: 50, 00C piecss
Poreign Poreign
V. INVESTMENT (000 US §) ureney ourensy
Tow amponent Tont ompanant
mr“ mw"w”r .-ﬂll---l LL LT E R T ¥ 7
1. Fixed smsets 510 2. Working ospitel 152
L1. Land, e dewiopment {1,000 »2) - 1. Inventories o
1.2. Dubdings STt T TTmemmees ~ Production materiak, fuck TTTTMTTT Tooome e
-Pe;y 0000 mmees—cee mmmeeeoo & suxiiary matoriah
- Office -Pate & for 1
_ 5 ™ suppliss for repeir 9
-Ohers (transformer, compressor, 51 ~ Workda-process -
water purifier) ~ Finished goode 9
1.1, Accounts receivible . U
23. Other lquid mests e
1.3. Mackimery & equipment .. 3. Other investments -
{dosalls soe bolow) ToTeTTe 31 Pre-mvestment comts
— Prolisminary expenditure TEEeSTTTS moommsmes
— Planning costs
~ Eaginsering costs
- Intarest during construction
— Training costs
= Othens
31 Surtvpopease _
— Consultant fees
~ Costs for test rem
~ Others
tad. Tremaport
pplier ot Landing, lesgl Porsign
suny's (neursnee Impert insmiiotion areney
Wiajer machinery & equipment port foight) ny sset Tont ompensm
See XII. Supplesent
. MANNING ulul Toul mumber o fo
n o ~ [ ] nd o
Shepe il shife ik Sheps i R L
T Primary oparative hope W TS TS T Ty e — = =
mmm ~ Repair & maintonance
— Utilitios control
Poundry g ~ Product & materil siorage
Taad oxide manufacturing b] ~ Off-sits traneport
Plates manufaoturing 15 — Guards, cleamons, otc.
Accsssoriee manufacturing 2
Traye manufacturing 5
Assemdbling 10
Preparation and charging 10 3. Administration 12 - -
~ Production mensgement
— Ressarch & dovelopment
— Salos & puschem
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VIl. ANNUAL PRODUCTION 1. Totet ennusl d maximum output:
Domaestic ssiss Foreign ssies
Unit price Arnnuat Unit price Annual
o fastory rnover -~ m.
Produet Unig Quantity (V.1 ] (000 US § Quentity (V¥ ]
Accumulators pcs. 50,000 973.1 Nec exports foresesn
2 Expected ssles and inventory buiidup: -
3. Pricing policy:
The price was determined as cost prios plus 10{ profit.
4. Planned seles orgenization: -
Viil. ANNUAL OPERATING COSTS AND PROFITS fv— m
Fersign [ ompenant
- Anruel ouveney Cost itam s usy o us %
Uniipre  Quamtity  eoem Sompansne
Cost oo b L) G0Use WNUWY 2 Personnet 1) 133.0
7~ conty 5 1.1, Wages & miaries
~BZule cooon. | 3L Vi d miais
1. Materia! coste _93%.5  __ social securities
1.3, Frings bemefits
Raw materials: 3. interests -
Lsad ke 0.30 3715 114.0 4. Rents =
Lead oxide kg 0.3f 175 142.6 5. Indirect taxes at -
Antimony e .2 27.5 62.7 company level 7.1
Tar ke 0.19 17.5 3.3 :-I D""""',";‘,. poas) 5
. 16. 1. Bullding .3 o
Sulphuric acid kg 0.09 17% 6.6 Py e & squ (12.57 p.a.) 4.5
Semi-manufactured materials: 6.3. Office squipment -
6.4, Other fixed assets -
Tubs pes. 2.28 50 114.0
Separators 60 pcs. 0,08 50 32.9 7 zd‘n'i.r:bg&t‘iw sxpeness 142.5
Mantles 12 pcs.  0.18 50 9.1
Niscs 2 pcs. 0,03 50 1.5 : Other costs
Label s pes. 0,07 50 3.4 - :"“'?""‘“;"‘“ 22,0
which - prol
Others: - Subsidies
Water m3 0.1 17.1 1.9
Flactricity KWh 0.03 400 1.4 Domestic Foreign
Fuel cil t 17.1 0.2 3.4
Cas " 0.9 1.6 3.5 . Anruel wages Anvusl wegss  Forsin
; (4] & wirin & & wierin & ourreney
Packaging material 8.2 Crtgoris of No. of ol Moot boatin  compenent
persens smployed TR wll“l prmne u&.. (1" 1]
Top mansgers
Enginoers
Tochnicians
Commercial staff
Clarks and typists
Foremen No details
Skilled operatives
Semi-skilled operatives
Unekilled opetatives
Part-time operatives
Other special categoriss
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1X. FINANCING PROPOSAL (in US §) 4. Suppliers’ credits: -
1. Equity capital (totsl): -
2. Longterm loens {totsl): =~
- of imterest:
-ll:'-yr-mz §. Remarks on the finencing policy: -
3. Other loans: -
X. IMPLEMENTATION PLAN
1. Technice! colisborstion service: -
2. Project menagement: -
3. Recruitment and training of personnel: -
4. Other inme: -
8. Time schedule: -
Xi. DATA FOR EVALUATION
. Profitabi luation: 2. Further analysis for project 3. Natione! economic benefit-cost
). Profstiliey ove e (Bonboory phen iy Nedoa iy
malysis Check: :
:x;m";xw ((;l;:mlm::m () Diroct valus sdded and employment
() Pay back prosomt effocts
Rontsbility: return capital () other method used ( ) Balance of peyment effect
0 to sasty i () Social margind productivity of capital
() Backward and forward effects
() Synthetic benefit cost .anlysit
() Any other method used

m.mmummmumm&w

R t0_to itgl; 1% -

I
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Xil. SUPPLEMENT

Ad V. INVE™TMENT

Major machinery and equipment

Houndry:
Rotating furnace (1)

Lsad oxide manufacturing
Holl camting machine (1)
Mill (1)

Aocessories

Plates manufacturing

Melting furnaces

Grill casting machines

Mixsr (1)

Coating equipment

Installation for plater adjustment
Charging eauipmsnt

‘Jarious moulds

Aucsesories manufacturing

Melting furnaces
Casting machinss
VYarious melds

Trays manufacturing
Injection machins (1)

Moulds for diffsrent models
Acceseories

Asssmbling and preparation

isssmbling unit
“slding ecuipment
“lsctrical equipment

Miscellaneous (laboratorv, handling and
measuring equipment)

Total

Total

38,000

3,800
38,000
54700

9,500
19,000
19,000
28,500
28,500
29,500
19,000

5,700
3,500
3,400

47,%00
13,000
94500

9,500
9,500
47,500

57,000

456,000
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Xill. CASH FLOW TABLE (000 US $)

Yo

INFORMATION NOT AVAILABLE

Torminel
velue of
ety

8. Usss of cesh

1. Fixed capital expenciture:
roe!

1.2. Mechinery & equipment
inew insmiterion)

1.3, Mashinery & equipment
(ropisssment)

1.1 Land, wte improvernants,
building

2. Net working capital:
ond

2. Sooks of meterisls

22. Work-inproces’

23. Jeocks of finished
preduces

3 Pre-investment &’
Rart-up expenses:

4. Production expenditurs :
rowi

4.1 Personne! expanditure

4.2. Mawriels*

4.3. Adminiswative
sxponditure

4.4, indirect tanes &
roysitiss

45. Ower enponditure
fremm,
oe.)}

_———— — e —

S.1. interent on lees
§.2. Repaymem of loare
& sredins

U
it
- TI

C. Surplus/Detieit (A - B)

SUAPLUS/OEFICIT
ACCUMULATED:

'hudd!mtu_muhmm.
*Ansusl value of production of finished goods minus
ey sccummlation of finished goods inventory.
*Total production costs misus production costs of
finished goods.

C“x ;“ .
* Ansual purchass minus ssmal sccumuistion
of materinls

“This isem stands for the part of profit which is (o be

Py

shre in profits, ssc. Actually this sum will be

The original study included no cash flow table.
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PROJECT MANUPACTURE OF STATIONERY 0OODS
(Planning yesr: 1967 )
I. ORIGIN OF THE STUDY 1. This study was prepsred by  an independent comsulting firs,

for an investme .t bank in an Afriuan country.

2 The study wes intended to provide an investment plan for manufacturing a range of stetionery goods by way +f (nearly) completing the import
eubstitution programme in thie field. Other stetionery itens, euch as exerciss and class books, forms, envelopes, accountants' epecieliiss, etc.
are cither already produced in a separste complex, or being considered under a ssparste study.

3. Sizs of the economy considered:

Population (approx.) 8  mullion
Per capits GDP (approx.) 220 uss
QOther information -

1. GENERAL DESCRIPTION ]

1. Products: danufecturing of etationery items, suoh as ordinary, coloured and blue pencile, woodun penholders, wooden rulore, ink, carbon paper,
typswriter ribbons, glue, arasers, stemp pade, chalk, pencil-sharpensers, colour-boxss.

2. Major input meteriels: Most of the cheuioal materials will have to be imported. The wood to be obtained fr s local sourcee should be branohlese,
light and straight greined. CGCenerally cedar and alder wood are used. Experiments with tropioal eoft .ocod {Waws) were encouraging.Por fuel,
wood waste from the wood proceseing departeent will be used exclusively. Existing local entsrprieee are eble to eupply varnishes, brushee for
oolour boxes, gypeum for the aggregate for chalk production, and packaging meterial, such as oardboard, [clding boxee and ink potms.

3. Alternative technoloy; ilable and technology adopted for the study. All mein iteams of the production programme are manufactured by using conventional
processse. The production process for typewriter ribbone consiete of spooling of dyed cotton ribbon on reele; for srasers, cutting end
} s0Kaging of vulcanieed rubber; for pencil sharpeners, die—castiag of plastic casings and fixing of outtere.
Main parts of the machinery euch as cut-to-length eaw, shaping machine, form grinding eachine, dip varniehing apparstus, eemi-automatic foil
stasping machine, triple roll grinder, sulti-cornered flash trimmer drum, can be used in several production lines. In thie senee, the
production programme oan be to e oertain degres flexible.

4. Locational factors:
Indicatior  { particularly important factors  Because of the relstively high value/ton ratio of the produnts, transport coete are reletivsly unimportant.
Nelativaly small electricity and water requirements and the use of own wood wasis for steas produotion would further free the project from
locational restrictions. On the other hand, the project can profit from eo-cslled "contact sdvantages”, i.e. good communicstion poeeibilities
with suthorities, prblic eervice utilities of sll kinds, banke, commerciel and industrial firms, univereities and schoole.
The factory is not likely to csuse any annoyancs by sme'), smoke, ecot, dust, noise. A distance of ebout 100 m between the factory and the
next residentisl quartsrs would be sufficient.

Actually proposed locality. In selecting the locality, priority has been given to the so-called "contsot advantagee”. The proposed locality lies in
the ares of the msin industriel, oommercial and adminietrstive centre of the country.

11). MARKET 1. Tabulation of esti d demand on dcmestic and export merkets. 2. Notes on methodology: The earket etructure for stetionery items
required an asssssment of the private and public (schoole and
Imoress authorities) demand eeparstely. It was aseused thet the demand from
(::n Of whish Projested o= nehoolo(dw:lop- in proportion to the increase in the number of
impores domand your pupile (+475% in 5 years). For other t e of demend the followi
Produst Unit  sonmwmption (%) n 1870 ~ feotors wers ukonyinto oonndorouon:,:r.ovth of populstion and "
inoomes, evolution of coneumer buying habite, and decreasing ehare

Pencils ordinary 000 poe 10,000 100 13,615 of illiteretss in tntei population. The demand from other oonsumers
Coloured and blue " " 4,000 100 5,756 thb-:':ch.;moo\l- vwas on the whole projected to increase et the rete of
Penholders "o 1,000 1,470 A fisld etudy vas conducted including the major importers of
Rulere "ordinary" L 680 100 944 stationery goode and the Ninimtry of Educetion.
Rulers "learners measure" "o 220 100 323
Ink 1 o3 bottles woow 1,500 100 1,740
2 ox bottles LI 3,000 100 4,069
Carbon psper follsoap " boxes B4 100 97
Double foolecap "noom 6 100 ki
Quarto " " o 100 35
Typewriter ribbons " poe 100 100 116 3. Selection of product-mix: From the point of view of turnover, pencils,
Glus 5 os bottles " " 0 100 35 ink, :arbon paper, chelk, and colour boxes are the important items.
10 o8 bottles w - 10 100 81 To oomplete ths programme and for better utiliestion of the
oapacity of the plastice department, penholders and wooden rulers
Erssers " " 2,200 100 3,017 (manufactured jointly with pemcils) erasere, glue, pencil eharpeasrs
Steap pads “ w 15 100 17 with plastic cese are alec to be manufactured. Typewriter ribbons,
stasp pads, and glue in plastio bottlee complete the supply programmse
Chalk " grose 480 90 662 for offioe supplies. In the future powdered artiet coloura will be
: . bstituted by oolour boxes for echools. The sxieting ool faot
P h d . . 1,000 by Ag oolour feotory
encil sharpeners poe ' doss not sxpect any profit from the production of oolour powder.
Coldur boxes - 100 - Therefore, this item was exoluded and the production of ocolour boxes
" recommended. For the productioa of ball-poiet pene e eeparsts plant
Artiet colours :}; Ibe 2% 100 ie already under cometruction.

Ball-point pens " poe 2,500 100 2,900
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IV. CAPACITY OF PROPOSED PLANT

2. Maximum feasible capacity of the plant: Major sachines can be used in several production linee: ..8.
extrueion pressss. Some machines in sinor departments are only partially used.
major departments. Thue the maximum feasible oapacitiee of the main departments differ only negligidly from the nominal maximum capacitiee.
The maximum feasible capacity of the oarbon paper manufacturing department ie 66 ft/min.
manufacturing dspartment. At full production of this department the labelling machine muet work an additional ehift.

3. Expected maximum output of the plant  The output is determined by the expected market volume for 1970.
outputs are: pencils 94, ink 96, carbon paper 70., chalk 100', respective

1. Nominal maximum capacity sccording to major process:  The maximum caparity for the main products is:

pencile 21 million pce, /year; one ehift

ink 6 million bottles,/ysar; one shift
carbon paper 100 ft/min. 26" width

chalk 660,000 grose/year; one shift

ly, relative to their maximum feasible capacity outputs.

wood working machinee, varnishing machines,
Their exceee capacity can be utilized as s standby in the

The only potentiel bottleneck exiete in the ink

The expected maximum feasible capacity

= Plastioe department

V. INVESTMENT (000US §) — a—
Tewl somponent Towl sompenent
TOTAL INVESTMENT we2iPal LN,
1. Fixed amets 1,210 736 2. Working capitsl 641 103
11. Land, sits dewiopment 2/ (1.5 ha) 25 - 21 Inventories e
1.2, Buildings T T siE '"“@5'“ — Production materiale, foes 00 @—=-Sso-e Lol
- Factory (3,193 n2; US & 24_7/,,3; STo%gg T -t 7. S & wuniliary materisls (3 monthe) 154
- Office (1,013 m2; UC $ 24.7/m3 80 18 ~ Parts & mapplies for repair 3
- Storage (955 w2) 93 18 & maintenance :
— Others :Auxiliary departments 55 11 ~ Work-in-process §1ncl.ln prod.materiel inventories) -
(535 m2; US § 24.7/n3) ~ Finitwd goods (1.5 months) 227
2.2. Accousts receiveble( 1.5 monthe) S 7 A -
2.3, Other liquid meets - -
1.3. Machinery & esquipment _._%661 631 3. Other investments ’ 299 198
Meslbsoebebow)— TTTTEETT mmemmse— 3.1 Pre-investment cots ) v
— Mn.ry .me - __-_- _________
]/ It ie assuwed that the project ie grantsd exemption from import 'M"‘“:'. ‘(6)$
duty under an investment promotion decree. B lEn‘m‘-.l: “’*’l‘ tion 93
g/ No coets for land; industrial sites oan be rented. — Training costs 42
)/ The plastic department is equipped with 2 die—casting machinss 32 ;21“"“ -
and 1 bottle-blowing machine for the manufacturs of sorew oaps o7 C.“Plu::: e T oo To o
for ink pots, bottlee for glue, casings for etamp pads, pencil — Conts for test rua
sharpeners and casings for colour boxes. — Others
fab. Trampert
Capacity upplier ot Landing, leesl Forsign
power suntry's {insuranse Impert instalintion urrensy
Majer mashinery & eyuipment kW port froign) duty oont Toul eamponent
Manufaoture of ordinary, coloured and (Value in US & 000)
blue pencile 132
- Penoil slet ranufacture 45 3.5 1.5 56 53
~ Pencil finishing 151 10 24 185 171
Nanufacture of penholdere 14 23 1.69 3.7% 28.5 27
Manufacture of rulers 12 20.7 1.5 1) 25.5 24
Manufacture of ink [ 16.3 1.1 2.6 20 19
Manufacture of oarbon paper 40
— Colour msaufscture 13.7 1 2.1 16.8 16
~ Carbon paper manufacture 40 3 v/ 6.5 49.5 47
Manufacture of typewriter ridbbons 1 4.8 0.3} 0.5 5.6 5
Manufacture of glue 2 9.6 0.7 1.5 1.8 1
Manufacture of erasers 14 4.4 0.3 0.8 5.5 ]
Manufacture of stemp pads 10 8.5 0.6 1.} 10.4 10
Nsnufacture of ohalk 15 40.2 2.8 6.4 49.4 47
Mamufacture of pencil sharpeners - 4.1 0.} 0.6 5.0 5
Nanufacture of colour boxes 22 16.2 1.2 2.6 20 19
Auxiliary and eervioe departmente
- Plastic departsent 25 17.3 1.2 2.8 21.) 20
~ Power, etesm and water supply 500 kVA 52 4 8.5 65 62
~ Repair shop 10 21.4 1.5 1.4 26.} 25
~ Factory and office equipment 35 .o . ve 36 28
~ Vehioles - . e . 29 28
. MANNING uui Yot rumber of 22
[ ] ™~ » [ ] nd o
g hife hite white Sheps [ whife [
i operstive thops I T TS T Ruxiiiery operetive shom B S
m-wm ~ Repeir & maintonance 14
- Penoil produoction 8s — Utilities comtrol 1
= Penholder produotion 9 — Product & material morage -
= Ruler produotion 12 ~ Off-aite transport 4
-~ Iak production 17 - Guards, clesners, otc. 5
- Carbon peper produotion 18
- Typewriter ribbons production 4
- Glue production }
- Eraser produotion 5 3 Adminiewstion 9 - -
-~ Stamp peds produotion 3 ~ Production saanagement 5
= Chalk produotion 11 ~ Remarch & dovelopment -
~ Pencil sharpeser productiom 4 ~ Salse & pusshase 3
- Colour boxes prodwotiom 12 = Guasenl sdministration 1
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VH. ANNUAL PRODUCTION 1. Totel ennual expected maximum output. US ¢ 1,755,000,

-

Domestic seles Foreign sales
Unit priee Annusl Unit pries Annvel
-t turnover ox factary Surnover

Product Unie Quentity s 1000 US & Cuantiey wss) (000 Us &
Pencile ordinary 000 penm 18,700 14 262
Pencils coloured v 5, 40C 2% 135
Pencils blue v 1,240 333 12
Penholders " " 1,520 32.9 50
Rulers ordinary woon 900 33.3 W
Aulers learners measure "ooow 1,050 37.1 39
Ink 1 oz bottle " " 1,700 5.5 96
Ink 2 o3 bottle vt 4,100 81.7 335 No exporte foressen.
Carbon paper foolscap 00 boxee 970 179.4 174

double foolmscap v 70 3143 22

quarto woow 350 162.8 57
Typewriter ribbons 0.0 pee 60 483.3 29
Clus 5 oz bottle "o 40 250 10
Clus 10 oz hottle "oon 80 462.5 by
Erassre noom 1,625 32 52
Stamp pads "o 17 588.2 10
Chalk woom 95,000 2.2 208
Pencil sgharpenere woon 1,000 1 41
Colour boxes v 600 210 126

2 Expected seles and inventory buildup: The average utilization of capacity by all departments will be: 40, in the 1st year; 75. in the 2nd, and
100" in the 3rd and subssquent years of expected raxinum output. No further details are given.

3. Pricing policy: Prioes are fixed somewhat below the isport substitution pricee: that ie, at CIF prices not including any import duty, for the
producte to be mainly sold to schools. For ths producte mainly sold to the public, CIF prices including a 50,. import duty and s 20.. importer
margin were taken as a bdasis.

4. Planned ssles organization: The proposed locstion of the oomplex in the vicinity of the main ooneumers and the limited nsed for relying on wholesalers
ensbles the sslee manager and hie staff to kesp in oloee oontaoct with the market. Also, it is expectsd thst approximatsly 60. of the annual
turnover will be oonsumed by s eingls customer (Government).

VIIl. ANNUAL OPERATING COSTS AND PROFITS Forsien
— i
(Pootnotee are in XII. Supplemsnt) — surraney Cost %00 s o m‘:
Unitpries  Quamtity eom
Cost itaen Uni (B8 000 USS) (000 US &
— 2. Personnel coms (*) 318 26
fomicosss 1/ (Itews 1-8) 325 315 | 20 Waged miaries 20 26
1. Materis! conts 618 _ 289 | PP e ! <
Planks of wood m) 37.54 879 33 2.3, Frings bensfits 35
Varmish kg 1.13 18,500 21 21 3. interests §worl¢!) 41 -
Stamp foil - - 6 6 4. Rents for factory plot) 2 =
Graphite lead 000 pes  2.98 14,400 43 43 8. Indirectuxesat (50 isport duty on imported TR -
Colour lead 000 pce  4.37 6,05 2 26 compeny level 4/ material for xovernment d a)
Plastio granulate t 421 2.6 18 18 8. Deprecistion (linear deprecistion) 98 -
Ink raw material xg 8 5,000 40 40 6.1. Duilding (3,33 p.a.) 18
Raw paper in rolls 2/ kg 1.01 18,000 18 18 6.2. Machinery & equipment (7,5; 25,0 for tranep.equipment) 50
Waxss, colours and 6.3 Offics equipment i?jé p.a,) 9
various chemicale .o . 24 24 ;~4~ Other fixod s {77 p.5.) 21
‘::::::ued rubber t 630 20 13 13 .Mnunh* mnhnm 61 -
Wood softener - - 4 4 8. Other costy (contingencies 5:) %0 -
Gy psum t 450 10 - 9. Profit before tax 4% -
Chelk t 23.8 125 3 3 of which - proft tax ( 502} §/ (215)
Brushee 000 pos  25.2 600 15 - — Subaidies -
Cuttsrs with eorews 000 pos 4.8 1,000 5 5
Dyed ootton ridtbon 00 m 2.52 6,000 15 15
Resls 000 pos  25.2 600 15 15 Domestic Forelgn
Caolin pigments " A—? .hﬂ? Favsign
binding agent xg 6 2,000 12 12 & whrin whrin uveney
Dextrine ke o Boo 2o |Zewed N Tl Tl
Rubber oape 000 pos  17.6 120 2 2 had L
Othsr material 3 - T
Insurance,freight, OP Managers 2 9 g
landing ooets 2 19 _:"'“ 3 8
Cardboard oasse and ochaiciass 3 10
boxes 000 po. 2,188 123 - c"'"'"“"‘[, v ¥ :
Paper ouffs for ad typisn 4
. pencils 000 pos 2.4 1,200 3 -
Ink bottlee 1 o8 000 pos 17.6 1,700 30 - Forensa 15 33
Ink bottlee 2 oe 000 pos  25.5 4,100 104 - Skilled oporatives 19 27
Labels 000 pos 2.52 5,800 15 - Semi-akilied operatives 40 39
Vistar 000 1 0.1 » 000 6 - Unskilled operstives n 23
Electrio power k¥Wh 0.02 577,920 12 - Part-time - -
Stsam B ets t 1,440 1 - Other spacial categaries (women) 103 78
Repsir saterial 26

‘ . P s e
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IX. FINANCING PROPOSAL (in US 8) 4. Suppliers’ credits: US § 360,000, Terma: rats of interest: 8.5 inoluding
financing oocet; oonditions of payment: 10. cash down when orderugg;
1. Equity capital (total}: us 8 980,000 10, upon delivery; 10. when machinery is ready for operation; 70, repay-

sent within } years, at the most 4 years, by 6 or 8 half-yearly
installmenta. It is recommended that the suppliere’ credits be granted
free of repayment for at least the first year of oporetion,

2. Longterm loans (total): Us £ 490,000
Rate of interent < Y.l.
- Repayment The duration of the loan need not excesd ten years 5. Remaerks on the financing policy: Thie ie only a orude financing proposal.

It is advisable that this loan be granted with a
period of grace for 3}-~4 yeare so that priority could
3 Otherloans; ./ b® glven tc the repayment of euppliers' credits.

X. IMPLEMENTATION PLAN

1. Technical collsboretion service “pecial technical know-how ie neceseary for the manufacturs of ink and carbon paper and also if the production
of lead should be taken up.

2. Project management: Nc suggestion.

3. Recruitment and training of parsonnel: The 136 unskilled and 40 semi-skilled workers will be trained on the job during the first year of production.
The three shift-supervisors and four foremen of the production departments will get a one and a half to two yoare' training abroad. The
training programme in “urope will include both schooling and in-plant lessons.

4. Other items: -

5. Time schedule: Sinoe soms special machines requirs a longer dslivery time, two parallel implementation phases are envisaged.

Phase [ Phase II It takes a total of 21 months for the completion of phase I and 27 months for the
(months) (months) realisation of phase II. In phase I the following departments are to be set up:
Planning and design 7 7 ink, typewriter ribbons, glue, erasers, stamp pads, pencil sharpeners, colour bozes,
Supply of machinery 6 9 service departaente, in phase II the departments for: ordinary penoils, ooloured
Traneport and delivery 2 2 pencila, blue pencile, wooden penholders, wooden rulers, oarbon paper and chalk.
Site development and 2} a No extension phase ie planned, eince ths escond production shift can be introduced
construction of buildings when demand growth calls for it.
Assembly and trial run 6 9
XI. DATA FOR EVALUATION
1. Profitability evaluation: 2. Further profitabilit %is for given project 3 Nat i i
o il (Bankabiity topt) T " Ve Projec waiyin (Navionel prioriy. weny
( ) Bresk-even pont annlysis Chock Check
() Return 10 1018l capital () Internal rste of return (x) Direct value added and employment
() Pay back () Net present vajue sffets
(%) Rentabaity return to equity capital { ) Any other method used (x) Balance of payment effect
() Social marginal productivity of capital

(x) Backward and forward effects
() Synthetic benefit cost analyss
() Any other method used

Give 8 short outiine of the methods used and mejor tindings :

Fentability: return to squity capital: Total costs and sales revenue of the first two years of production and of a "normal” operating year
wers taken as the basis of calculation. Total coste include depraciation and an average amount of interest payments for loans and credits.
A tax holiday for the early years of production, was alsc assumed. There will be & lons in tha firet year of production. In the second yoar,

the return on equity capital amounts to 16... In the long run, the return on equity capital after e 5 1income taxation ig approximately 230,

Direct value addsd and empl nt effects. Net valus added at factor cost amounts to some U 8 800,00: 1,0, wages and ealaries (318,000),
rer e and interest Lom the average 43,00C), a1d profit befors taxes (430,000), The project provides work for 228 domestic employees, 136 of
which can be unskilled. 7 membere of the technical staff will be trained in Furope.

Balance of nt effect. The averags annual foreign exchan expenditures smount to US § 315,00 for import of materiale and transfer of
salaries; US ! 147,000 for debt esrvice (only during 8 yeers);, US ® 44,000 for transfer of profit of a foreign partner hrlding 20. of equity

capital; US * 50,000 for replacement of machinery. Thus average net savings smount to 1S 2 1,100,700 annually, «f compared with the
non-recurring foreign sxchange expenditure (invsstment) of US & 1,,37,00C,

Baokward and forward effects: The project will give an impulse to the wood and packaging industries.
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Xii. SUPPLEMENT

1.

Pootnotes to VITI. ANNUAL OPERATING COSTS AND PROFITS

Bisak down of total costs sccording to dspartments ie shown in supplement.

The wood should be branohlees, light and etraight grained. The wood generally used is cedar and alder wood.
Fxperimente with tropical eoft wood (llaws) wsre encouraging.

2/ For the manufacturs of carbon paper.
_}/ No fuel oost is included in this item, because wood wasts from the pencil production 1s used.

_4/ The sales tax of 11.5 is not inoluded in ex factory prices, which form the basis for the calculation of
the sales revenus. Therefore sales tax in omitted here also.

5/ Acoording o an investment promotion decres, newly established industrial enterprises can be exempted from

inoome tax up to tsn yeare. The profit aftsr dividend will be irternally sccumulated to finance replacement
investment, working capital, and loan repayment.

Break down of operating costs by departments:

{in 000 US *)

Opersting costs of individual departments: (approx)

Manufacture of pencils 328
Nanufacture of penrolders 23
Manufacture of rulers 26
Manufacture of ink 285
Hanufacture of carbon paper 150
Mu. f-~ture of typewriter ribbon 38
Manufacture of glue 25
Nanufacture of erasers 35
NHenufacture of stamp pads 8
Nanufacture of ohalk 87
Manufacture of pencil sharpeners 15
Manufacture of colour hoxes 67
Commercisl and technical administrstion 23%

1,323

I3 . . " -
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XHI. CASH FLOW TABLE (000 US 8)

Yew (conatruction)

A M

2nd

Year (production)
Ird tat 2nd Ird 4th 5th 6th T¢h 8th

Torminat
valve of
ants

A. Source of cash 980

490

360 125 1,280 1,755 1,755 1,755 1,795 1,755 1,759

1. Financial resources:
toet 98¢

490

%60 - - . - - - - - -

11 Losn!

1.2. Equity 930
L3 Suppliers' credits

V4. Subsdies

2. Sales nvomn" -

490

360

- 125 1,280 1,755 1,755 %755 LI 4,755 1,155

8. Uses of cash 434

628

436 193 1,247 1,639 1,744 1,664 1,751 1,701 1,686

EWETEG COATEOD CTTCANME VAMCOOD PO EEES CEEG e GETMGG ® AW R EEE o A o -

1. Fined capital expenditure:
rots! 328

489

193 - - - 65 - - - 65

&

1.2. Machinery & squipment 52
(new inetaliation)

1.3. Machinery & equipment
{repiscement)

1.1 _and, site improvernents,
buiiding 216

2. Net working capital;
tom/

393

65 65

53 20 "5 125 50 & - - -

21 Mocks of meterisls

22. Work+nprocss®

2.3. Swacks of finished
© products

3. Pre-investment I.
RAFt-up expenuas: 106

42

7

53 45 48

20 0 M 5 %

22 - - - - - - - -

4. Production expenditure:
ton/

- 112 988 1,111 1,1M 1,171 1,1 1,17 1,171

4.1 Personnet expenditure
42. Matrioh®

4.3 Administrative
onpendinre

4.4 indirect tanes &
royehties

45 Other expenditure
ne.)

5. Debt service:

280 310 47 37 17 17 317 N7
252 470 666 666 666 666 666 666
67 67 67 67 67 67 67 67

30 45 60 60 [{a] 60 & 60
93 9% 61 61 (3] 61 61 61

183 61 124 118 23} 218 140 14C -

5.1, inwrent on losrs
$.2. Repayment of losrs
& wedin

18 61 61 P P 35 T
63 63 183 183 120 "y

- - 60 225 225 229 440 40 4%

C. Surplus/Defisit (A — 8) 546

- 138

- 126 - 68 » 16 12 92 5 4 0

SURPLUS/DEFICIT
ACCUMULATED: 546

o8

282 214 247 3¥) 375 467 mn 415 545

¥ )

%)
49 )

18 )

21 )

"Net working capital” under Uses of cash excludee scccunte receivable
and other liquid assete, the latter being absorbed in "Acoumulated surplus”,
together with the depreciation fund.
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Price: $U.S. 4.50 United Nations icati
{or equivalent in other currencies) Sales No.: E. 73.1L.D.4
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