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Central repair workshops in
developing countries

GENERAL FUNCTIONS

Cumparcd with industrial cnterprises in- developed
countrics. industrial enterprises in - developing
countrics encounter special ditficultics in- maintaining,
servicing and repairing their mechamical equipment and
flects of cars. Enterprises in indwstialized  countries
have the advantage of being located relatively near the
manufacturers of their mechanical cquipment and have
a_ well-functioning transport system at their disposal.
Thanks to the dense road and rail network and highly
ctficient postal and eelephone systems, it is possible to
order and receive spare parts within a very short period.
Orders placed by telephone or teleprinter reach the
producer within minutes. and o+ well-organized enter-
prisc can disparch the order on the day it is reccived.
When ordering spare parts, the machine operator can
comule an illuserated catalogue in which the spare parts
are listed. Thus, he can quickly find the order number
of the damaged part and place his order.

The entreprencur in an industrialized country can
absor take advantage of the well-orgunzed repair service
that cquipment supplicrs generally provide w0 their
customens. Tes well-trained personnel, operating special
cstomer=service vehicles equipped with tools and spare
parts render prompr assistance: when called upon. In
addition. there are specialized workshops that can carry
out heavy and specualized repair work.,

I developing  countrics,  distances between  the
manuticturer and thie purchaser of the machines are
ustally very great, There are generally very few machine
producers in the counery so that most of the machines
and equipment must be supphed  from producers

* This aricle is based on two b kground papers presented
1o the Sympostinn og Maintenance and Rephir in Developing
Countrices held i mishurg, Federal Republic of Gertany,
i November 1970: “Cemral maimenanee and repair shops™,
by A Labeienz of the German Association of Machinery
Manutscrrers; and  “Muaintenance and reparr e stallescale
industries™ by G. Sain, tormer Director, Smafl tndustries Service
tustitnite, Okhla, New el
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abroad. Thus. the transmission of orders to the producer
depends on the means of communication available,
The communication with the forcign producer can
frequently be very time-consuming. Inquirics—which
arc quickly dealt with in industrialized countrics—may
take  weeks in developing  countrics.  Furthermore,
operating imstructions, data on mechanical equipment
and spare part catalogues are not always available or
printed in the hnguage of the country concerncd.
Obviously, translations may casily Ilead to misunder-
standings. Regular customer scrvices are still lacking in
most developing countrics.,

The delivery of spare parts can be delayed not only
through the complicated communication to the forcign
supplicr but also through the obstacles for obtaining
the necessary import permits and custom clearance ot
as well as through the inethicient transport system within
the country.,

Special problems have arisen in developing countries
because they have abtained from industrialized countries,
toa large extent through bilateral assistance progranumes,
a varicty of machine makes, all of which differ consider-
ably from onc another in their servicing and mainten-
ance requirements as well as their spare parts. It even
happens that a machine has gone out of production
and the spare parts required are no longer available,

The solution to these problems would be to make the
consumer as independent of the manufacturer as possible
with respect to spare parts and repairs. The basic
problem here is how to manufacture and repair the
machine parts needed by small businesses when there
is & lack of skilled workers and the necessary equipment,
Owing to the lack of personnel and materials, industrial
cnterprises in developing countries are generally un-
able to maintain their own mechanical engineering
shops. Small enterprises are also unable to provide
full-time employmient for skilled repair workers,

Some of these difficulties may be overcome by estab-
lishing ceneral workshops, which, once cquipped with
skilled personnel and adequate machinery, are able to




repar onchinery that has brohen down and even
produce the required emergency spare parts. Ceneral
repair shopy are specilized repair shops servicing
various industries and other establishments in o1 specitic
regton. The repair shops can be of great use i regions
where there is i relarively great coneeutration of ndus-
trics ne particubar, smallescale ndustries  that have
stmlar repair requirements,

Fhe location of 2 central repair shop obviously
depends on the Tocation and demsity of the industries
it services and on what means of transport and com-
munications are available, The customer, that is, the
enterprises for which the repair shops are intended.
should be able to contact the repair shop yuickly,
The proximity of an airpore is another factor that
nuy influence the choice of location. Another important
factor in determining the location of the central repair
shop is the availability of & mains clectricity supply.
Generating equipment belonging to the repair shop
could, however, replace the nins clectriciey supply.
The supply of water is also a factor to be considered.
When selecting the location of the central repair shop,
attention must finally be paid to the transport facilitics
to the closest housing arca.

The tasks of a central repair shop can be divided into
three groups:

(@) Repair of machinery and cquipment and the

production of certam spare parts;

(h)  Training of apprentices, skilled workers, masters,

unskilled workers through organized courses and
demonstration of machinery;

(¢) Carrying out work as subcontractor.

The main function of the central repair shops is thus
to repair machinery and cquipment of small enterprises
and to manufacture replacement parts such as gear wheeh
and all other parts requiring tuming and milhug opera-
tions that can be carricd out with the mechanical
cquipment available. In addition, various cmergencey
sparc parts can be produced. Io this way central shops
can carry ont repair work beyond the wehnical scope
or cconomic means of an individual enterprise. In
particular, this concerns repair work requiring heavy
repair cquipment andfor highly skilled libour. Thus,
the central workshop can economically nse this heavy
equipment and cmploy the skilled labour,

The second important function of the centrat repair
shops is to train skilled workers. A well-equipped
central repair shop can casily prepare 20 to 3 apprentices
per year for the skilled worker's examination. That
means that with an apprenticeship of three-and-one-half
to four years the shop will always have 80 o £20
apprentices in training, A wellcquipped workshop s
necessary for the first two years' training of mechanics,
precision mechanics and toolmakers, blacksmiths, motor
mechanics, clectricians and perhaps also joiners. The
number of apprentices is determined by the size of the

shop. v mechaned equiprient and, non lease, the
number of Shilled workers able 1o pass on thew hnowl-
edge and sl o anoher pevson, Flie tumre sechno-
logicat developmem of & conmry depends onalie
qualuy of trainmg given to apprennces, and s cwennal
that those who set the stndards apprecane lus ta,

Advaneed traming courses tor shilled workers leadmy
o amaster's cernficate should be Tield e addinon 1o
apprentice traming, consses. Short trammy, connes tor
wskilled workers shontd be held w compunenon wih
apprentice training conrses, in order to create 1 libonr
force capable of carrying out work that doev not
require 4 eraftuan’s skill, This will consderably reduee
the cost of repair work.

The further tramng of workers tor specahzed work
mint abo be comidered. Fhe training of workers
speetal skills such as autogenons and dlectne welding,
shiclded are welding, is i the wterest of the centeal
repair shops. becase it will cnable small cmerprises
eventually to have repair work carnied out locatly,
This will then reduce the ceutral repair shop's work
load.

The planning of 4 coutral repar shop vt be based
on the expected volmme of repair work, I the mtlow
of work is not contimoushy ue correet proportion to
the wize of the shop, addinomal work of 4 ditferem type
may be undertaken. For stanee, the manuitacture of
certain comsmmer goods conld be commercially feable,
They conld be prodiced on the preses available, and
this would Gl the gaps bevween repar work, Care s
be tahen. however, not to allow repar work o vieal
machmery and cqmpruent 1o sutfer as o resale of the
production of commmer goods. Ropar work and the
production of replicement parts st always be yiven
prionty.

The ceiral repar shop shoald b cquipped with o
attheient wumber of nnchme 100l of differan wzes
and working capaatics and of the most straghtforwacd
design and comtrnction, possessimg all the sl fittngs,
together with specnl attachnents, and o complete set
of tooh, Specual-purpose muachines that remam mnsed
most of the tme, and theretore represent o bad in-
vestient, and abo antomate ad senu-antomuane
machines, should be avorded and preterence given o
naaally operated machmery, suwe work went to the
central repan shops v so varted i curacer.,

The central repan shop will need the followmy shops
and cqmpment:

faj Machme wols ~lahes of varnous typesy beneh
and colmm=tvne drithng niachmes; anllng and
plamng mchines of vanions e grnding
unichines of vartons tvpes, o v ool erdige,
cvimdrical grmndiag, sorbace primdig, double
wheel stand grunders; sawmg machnes:

(h)  Weldmg shop  clectne and antogenons welding
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and cuttng cquipment. spot weldimg cquip-

ment:
o) Smithy - blacksimth's torge, anvil and swage
“lﬂ('k\'.

(o Tinsmith's shop - i shews. mulapurpose mach-
me. folding press. embosing and hending
machine. langing and wirmg machine. hvdranhe
i‘r('\“‘\;

() Jomery-- planing machines. band saw. cireular
saw. carpenter’s bonrhes:

(f) Foolroom 1 varicty of hand-operated clectric

T machine ool and complete ol sets:

(¢ Apprentice workshop—workbenches and viees:

th) Chsroom - appropriate cqupuient.

Shoukd the planned contral repair shop be extended
o mehude vehicle repairs, the following shops and
cquipment will be needed: _

(a) Engine repair shop- cquipment required tor
repair of valves, cylindens and pistons;

(hy Shop for the repair of clectric units—test stand
for dvnamo and starter;

f¢)  Batterv-charging stacion- -battery-charging
cquipment;

(d)  Chassis repair shop—pits, lifting stages, lubricat-
ing bays. brake testen. oire repair cquipment.
balancing machines:

fr)  Car=washing plant:

(f) Pantespraying plant.

The above-mentioned it of cquipment does not
chim to be complete. It is miended to show what
cquipment a good repair shop should have if it s ro
arey ont a wide range of repair work and cannot
exacthy anticipate the tasks with which it wall be con-
fronted.

When the repar shop s being plamned. it mnse be
emsnred thar sulicient materals and wols that are
sbject to wear are available, Special cmphasis must
be placed on the supply of wehnical gases. Owing to
the Large mimber of machines and equipment obtained
from various coumnes. took of both the metric and
the Britsh systems mst be available. This apphies
above alb o dedl, serew aps, reamers and spanners,

Precautions shauld be taken agamst tire, thete and
acctdent: samtary mstatlations must be provided. Othiee
space munt be provided for the technical management,
admmntranon and personnel office. b addition, mecting
roons, recreation rooms and canteens are needed.

Phere s no doubt that m most developimg conntries
there v real demand tor contral repair workshops,
Much has been done m the fiekd of traming, especially
the trammyg of apprentices, but there i no ageney:
where repans, tammg and perhaps the prmhu’li‘nn of
consimier goads are carned oue winder the same roof’
the establishiment of such an ageney wonld be desirable,

Nevertheles, the caablshiment of 4 cenmal repair
workshop rases cortan problems, In mam regrons
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where businessmien are already operating relatively
\impk‘ wachimery, it is pns\ihk‘ o tind workers who
are prepared tocarey out repairs on this machinery
bue then cqupment for dn'mg so 18 pnnutive. Under
these circunstances, the repairs, which can be made i
a contral repair shop in a few hours, require many
davs of laborions work. These workers ose their jub.s
when a centval repair shop is established.

There is. on the other hand. a danger that in a modern
enterprise like a contral repair shop the administration
may develop out of all proportion ta the size and
profitability of the enterprise, with the resnlt that the
cost of the jobs to be done will be high, The customer
will have to consider carcfully whether the repairs may
not be cheaper when carried ont in the traditional way
with hammer and chiscl, even if he has to wait longer.

Another question ta be decided is whether the central
repair shop should be a governmental or private enter-
prisc. Who is to pravide the funds and administer the
enterprisc? Are fimds available from development aid
ot will the Government have to pravide the moncey?
If the enterprise is to be i privately, how can prices
be controlled?

Mecntion should finally be made of the mobile work-
shop. which has proved its value all over the world
and which should be particularly important for develop-
ing comntrics.  Industrial enterprises in - developing
countrics are often spread over a wide area or are located
far from the industrial and transport contres. Under
these ¢onditions, mobile workshops can  significantly
assist individual cstablishments i carrying out repains
and even maintewance.

A mobile workshop is gencrally mounted on or in
a normal vehicle, such as a lorry or station wagon,
or a vehicle with special features is wsed. The size and
the cquipment obviously depend on the type and
veline of the jobs to be carried out. The vehick
should not only serve to transport the equipment but
ako to provide working space for several craftsmen.
The crattsmen. mcluding the driver, should be trained
n as many skills as possible.

The functions of the mobile workshop are to diagnose
mechanical defects and to carry ont the  necessan
repairs an the spot. The craftsmen decide whether
they can make the repair with the cquipment of ther
particular workshop or whether a part must be brought
to the contral workshop. Straightforward repair wort
and the production of simple spare parts can usialh
be carried out on the spot. In other cases the damag
part. must be removed and brought to the cone
workshop to be repaired o remade. I the whe
machine is found in need of a general overhaul.
generally must be sent to the central repair shop. |
this purpose a fleet oi transport vehicles belongine
the central repair shops must be available on reque
To determine how many of these vehicles are requs
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i a region and what their capacivy shonkd he s often
problematic. The requirements can - most cases be
detinitely determined first atter the clapse of an il
penod of operation.

Central - workshops, mobile workshops, aranwort
tacilities for the coneral workshops as well as the supplies
of material and spare parts for these repar shops and
the shops within industrial enterprises must be regarded
as necessary clements of 3 complete system for repair.,
The establishment of such a system reguires shorough
planming with duc regard to ahe present and future
industrial  structnre and location and  the  resources
available.

REPAIR WaRKSHOPS IN INDIA
Rural Arcas

The changes that have been taking place i fndian
agriculture in recent years arc the result of a conscious
policy of the Government to cncourage mechamized
farming. Initially, the Gavernment advanced a large
number of loans to farmers for the purchase of tractors
and cquipmient, and the cffect of this policy on farm
productivity has been heartening, However. becase of
inadequate maintenance facilices, much costly equip-
ment has remained anderntilized. For the farmer in g
remote village, it is by no means casy to maky arrange-
ments for the repair of his tractor. implemants and
pump cte. when they break down. The nearest work-
shop. which itsclf is poorly organized and has the
scantiest facilitics, is perhaps miles and miles away,
and no guick and cconomical means of transpore and
communication arc available. With the growth of
mechanized farming, repair and mamntenance, which
nsed to be the domain of the village wistri (technician
skilled throngh experience alone), the blacksmith and
the carpenter, is changing its character. With the ever-
increasing number of tractars, implements, pumps,
motors and the like, the need for better facilites tor
maintenance is beginning to be fele.

The increasing affinence of the village farniers and
the conventional repairmen has led to the cevolution
of 3 new class of entreprenenrs, the once skilled mistri
becaming the owner of a small workshop having
lathe or two in addition to a few other machines. Many
such workshops have sprung up in arcas where skilled
craftsmen were concentrated; for example, Ludhiana in
northern India, which was once famons for its artisans,
has become a sizable industrial centre with numerous
small factories mannfacturing sewing  machines, bi-
cycles and cven machine toals, besides many other
consumer goods. Many of the small workshops working
as ancillarics to the larger manufacturing units can
provide the necessary maimenance facilities for farm
machinery.

 the rural sector, the need for proper repair and
maimenance of farm and other equipment is, however.

hardly recogmzed, owmg 0 ahe fwmens ok of
expenienee. The small village workshop owiers e
equally agnoram whein i comes 1o manteanee of
thar own machmes. Both groups are only now be-
commg aware o he advamages of nereased nachine
producivay resnbimg trom bener m umenanee. perhiaps
because won or arelanive of the farmer ov the work-
shop owner has receved formal trammg m - mechanes
aahe nearest mdistral wamimg wstitite, Much, how -
ever, remanis 10 he done o improve the mmienanee
tacilities tor aractors, naplements and the ke,

Smee farms are scaniered. and this s particalaly orne
of 4 sprawling country hke India, 1w not cconomeally
teasible for cach farmer 1o have s own well-cquipped
mamtenance facihtes: becanse of the large il m-
vestment involved,

In general. cach of ahe vy workshops rum by the
skilled tradesmon. which now exit i the uearewt
small towns, spectalizes e a specitic wrade, ¢ g.aperson
with somie knowledge of wmig may have one or
more lathes only. Similarly, the blackaimth and he
carpenter have he skl of thar respecive irades nu'.\'.
Thus, having a tractor repaired. for example, w especially
dhthenkt becawse she tarmer has nenher e means of
transportation nor e tme 10 go trom place o place
to collenr the necesary spares and o brmyg them to g
repair workshop.

For cqmpment hike tractors and pumps and cqmpment
ased msoall menlworking fictones, it s esemal 1o
have 4 ser of spares handy of Tong downtimes aee o
be avorded. This imphes stockmg of important spares,
which mvolves tremendons cost and would be @ mos
uncconomical mrdertaking tor 1he individugd tarmer or
the small indusairiabie,

The establishiment of maintenance workshops by privase
cntreprencirs and fanmer co-operatives

It is urgem that the Government enconrage the
setting up of comprehiensive naimtenance workshops
m the small towas mon accesible o villages nearhy.
Enterprising private individuals and/or agricubural and
industrial co-operatives conld establish v I workshops,
i which the most treguently requured spares could bhe
stocked. To encourage such action the Governnmem
conld:

fa) Make credic avilable on tavourable 1erms 10
mdividnals or co-operanves 10 enable them o
purchase  mchmes  tor  mumtenance,  Fiose
granted credht shonld have demonsieated thar
techmeal and admmnstranve alny.

(h) Provide @y subsichzed rates plots of Lad, wuh
anassured supply of power and water, tor
scoing up mantenanee workshops,

fc)  Give meentives 10 trade apprennces e the
vanious  dusiral ramimge msmes me ahe
vichmy  toaceept cploviem me village
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workshops, Such emplovnien conld perlaps be
made o condition of admision to the mstitntes.

(d) Besides the training in specitic cratts that workers
receive at the imdusirial iraining instituees, it is
Ao desimable o have courses for - traming
mechanics i varoos ticlds, This can obviate the
necessity of ciployimg many specialized erats-
men in small workshops,

Mobile workshops run by companics solling fgnu cquip-
nient

Mobile workshops are extremely usetul for servicing
an extensive arca. Such workshops, which  perhaps
contamt 2 lathe, a drilling machine, a shaper, welding
set. working table and workmen’s important toois and
instruments cte. are set up i specially constructed
trucks. The power for running the machines is provided
cither by an independent diesel engine generating sct
or is taken from the engine of the truck, Tnarcas where
there are no roads suitable tor motor vehicles, animal-
driven carts are used.

It will be m the interest of companies selling eractor
and farm cquipment to i mobile worashops as a
tegular part of their after-sales ervice, These work-
shops. operating from a central location, can cover an
arca of about 61 square miles, The companics can also
store centrally the necessary spares and maintenance
materials,

I India. the government-run small .ndustries serviee
institutes (SISK) in the various states have set up many
village extemsion centres and mobile workshops, These
cemres and mobile workshops provide repair and
maintenance facihues for echanized  cquipment in
remote villages, Even af there were a sutficient number
o welleequipped workshops in the nearest towns, they
could not cconomicaiy meet the naineerance needs of
these villages. Smallscale mdustry in rural arcas consists
mosdy  of nanutacture of agnicultural implements,
vooden and steel furmiture, toys: processing of agri-
cultural produce: fabrication work cte. The mainten-
ance tacihties deseribed so far will serve the purpose of
all such unns tairly well.

Urbanr areas

Sall=scale mdustries m-urban arcas have special
features of thar own, The two main types of small
units are: anaillary mdustries, which are feeder units
for ahe Lirgeaseale sectors and general-purpose units
manutacturing o Lirge variery of consumer and other
goads. Both tvpes of e have grown substantially
over the Lt thenty vears, '

Most sl amits hive no separate maintenance
seetion, and i most cases there nuay ot be sutficient
qustitication for having one. The machines—sometimes
quite: modern and sophisticated ones--are mameained
cther by the operators themselves or at best by a few
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fitters/clectricins who have very little knowledge ot

the machine, not to mention the repair and maintenance
it requires. Inany case, repairs are made only when the
machine breaks dowi. When production is urgent. the
owner/manager devotes considerable effort to getting
the machine repaired, but if praduction is not urgcn;‘
the costly machines and cquipment are normally left
entirely to the care of the hreers. Tt is quite common
to hcar that extremely costly and sophisticated equip-
ment, imported by smali units only after overcoming
cnormous difficulties, is lying idle or grossly under-
utilized because of poor or no facilities for maintenance,

Facilitics within factories

Most factorics rely on their production operatives
for mantenance of the machines. This is pare. ! !
true of industries employing basic machine tools (lai...
shapers, milling machines, grinders) in their producuc
processes. Here prodnction and maintenance interey-
normally clash, and the owners/managers tend 1o
favour production at the expense of maintenance.

Factorics using special-purpose machines for produc-
ing consumer and other goods do have some semblance
of maintenance crews, but their fiunction is usually to
repair as quickly as possible machines that have broken
down. The quality of maintenance is generally ignored.

Wherever basic machine tools are employed in pro-
duction processes, production is roo frequently inter-
rapted in order to make the spare parts required for
maintenance, But industrics employing special-purposc
machines for production scldom have maintenance
machining facilitics of their own on account of the
large initial investment involved.

Outside maintenance facilities

Small umits have theiv maintenance machining jobs
done by outside factories in the vicinity or in the nearest
small industrics service institute. They cmploy their
own maintenance personncl, however, as the skills
required by a particuiar unit are scldom available from
outside.

The disadvantages of using outside  maintenance
machining ficilitics are:

(a) It is usually difficult to get precision jobs done
satisfactorily by outside partics because the
operator making the spare part will have ne
knowledge of its functional importance.

(b)  Only small units, which are gencrally inctheici
normally take on small maintenance machin: -
jobs. The poor service they provide can I
to loss of precious proaction time for the ¢
purchasing the service.

{¢) The cost of odd jubs done by outside
units would be generally exorbitant becau
the non-repetitive nature of the jobs.
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Whether it is better to have the maimenance machining
facilities within the industry or 10 purchase outside
services will depend upon:

fa) The availabilicy of facilities in the vicinity

() The cost of downtime of the production cyuip-

ment. Industrics working at capacity may opt
for their own facilities in spite of “the heavy
initial investment involved;

fe) The extent to which outside sources have the

skills necessary o undertake  jobs requiring
quality and precision.

Since the machining facilities required for most
maintenance  jobs are highly capital-intensive, the
development of  specialized  maintenance workshops
(common facility centres) should be encouraged. As
mentioned carlier, a specific problem in the setting up
of outside facilitics for repair is to determine whether
they should be private or public. The experience gained
so far in developing countries like India shows that it
is generally very ditficult to maintain the cconomic
viability of commcrcial workshops becanse of the
uncertainty regarding the work load. Privatcly owned
workshops that take on some regular nunufacturing
activities in addition to the maintenance service they
provide to other factorics find it casier to remain in
business. The viability of the workshops also depends
on how cfficiendy they are planned and managed. In

the viemiey of all the mporant cenrres of simall-seale
mdustrial acnvay there will alwavs e o preat need
tor their services. m particnlar for precivion jolw,
Government agencies ke sl mdiairies wrviee
mstitmes, which are mosly locaed wear e area
where sl unies are concemrared. and proto pe
production=cum=trainmg centres provide very asetul
mamtenance services. The wmam advantages thew prbhe
agencies have over the privately owned workshops are:

(a) They have all the wmachmes and cqmpiment
required for maintenance jolw,

(0 They do not lack trained and skalled personnel
becamse the stability offered by govermmental
service contimies o be attractive for most
pt‘oplc.

{e) They generatly cncomnter fewer ditlienties in
procuring searce and imported  materiab and
spare parts to heep their machines and cquip-
ment in running order.

Nevertheless,  the etliciency of the  services they
pravide to small umits is not what it should be. T
is mainly becouse the personned - these agencies lack
incentives to give good service promptly.

The following tables give the estimated costs for o
village block workshop, a mobile workshop for rural
arcas aind an urban commn faaliny maintenance shop
for small-scale industrics - India.

Table 1

" ——.
Bitial cost of land, buildings and equipment lfﬁ""’?"ﬂ
cost in
U'S dollaes

Land, buildings, power and water connex-

NS C0C. ot v v e 2,600
Cemrelathe .................. ... 5000

Drilling machine ...................... 1,50
Welding -quipment - both gas and electric 1,000
Benchgrinder ......................... 0
Testing cquipment for fucl injoction system 7,000
Miscellancous facilities (fitting bench and

viee, tools ete.) .. 500
Conveyance (motorcycle) for providing the
necessary mobility to the mechanics . ... 6

Total cost 18,60
Workiug capital
Cost of stocking necessary spares for trac-
tors, pumps, motors, diesel cugines, and
normal materials required for wmaimen-
mee ... e e Ceenees o 20m

RKEQUIREMENTS OF TYPICAL VILLAGE BLOCK WORKSHOP IN INDIA

Personuel

In addition to the owner/manager who
should be a person with sechnical back-
gromnd and shoald be responable for
organizing and maintaining 1he facilities,
purchasing, billing .ad collecion, troable
shooting and general administration fimec-
tions, the following svtaft s needed:

Yearly valary
e S dollars
One general-purpose nachinst who ¢

operate lnhie, dnll, grnder and welding

CQEPIMICDY L. BN
One general=purpose mechanie or - taver

specialized w o antomobile moantenanee.

{The pmmber of sach wedhanes can be

mereased depending wpon the work load WH)
One generd-purpose helper - Vi

Fotal cont 2060




Table 2

REQUIREMENTS O TYPICAL MOBILE WORKSHOP FOR RURAL AREAN IN INDIA

Plant and equipment

3= or S~ton truck with special body ... ...
Centrelathe ..ot A
Prilling machine ...
Welding cquipment both gas and clectric
Benchgrinder ...
Shaper ... e
Workbench, tools ete, |
Electric gencerating set diesel (optional) . ..
Heat-treatment furnace and forge ........

...............

Totad cost

Working capital
For special stecls, spares and other material
for maintenance, travelling, fucl oils and

other charges .................. ceiees

Estimated
st in

US dollars

5,00%)
5,000
1,500
1,600

400

Ll
1,500
2,000
2,000

19,000

2,000

Personnel

Table 3

It is proposed that the mobile wotkshops be
operated by SIS1 under the supervision of
extension officers specially trained for
maintenances The salary of such personncl
is not accounted for, Other personncl
required are:

Truck driver-cum-gencrating set operator
Machinist .....coiiiiiiii i
Tuener ......

deerﬁwat«tmannent opemor
Fitter, forgeman .....

(mnera!—purpowwwkef.......

e E e R

Yearly sal
inU Joll‘:l?;

900
900
900
90
900
900

REQUIREMENTS OF TYPICAL COMMON FACILITY MAINTENANCE SHOP FOR- SMALL INDUSTRIES IN URBAN AREAS IN Inpia

W ———

uitial cost of kind, buildings and cquipment

Land and buildings .............
Two centre lathes - one tor pm:tsmn jobs

and the other for gencral-purpose tuming
Unwmai milling machine ..............
Surfacegrinder ...
Shaper
Drifling machine- which can also work as

a vertical boring machine .............
Benchgrinder .........................
Woelding cquipment  both gas and clectric
A heat-treatment fumace and a small forge.
Miscellancous  cquipment for fitting jobs

(benches, vices, ools etel) ...
Otfice equipment and furniture cte. ... ..,
Other miscellaneous initial expenditure . . ..

Total cost

Working capital
For stocking the noraal spares, tools and
materials for naintenance jobs, clectrie
city, gas ete,

Estimared
st in
L’S dollars
7,000

10,000
8,000
6,000
1,200

3.000

400
1,000
2.000

1,000
LY
oK)

41,000

Personnel

In addition to the owner/manager who
should be a person with technical back-
ground and who will be responsible for
the utilization of facilitics, purchasing,
billing, collection, recruirment and train-
ing of stafl’ and general administration,
the following technical personnel is
needud:

Two tumers ($9%0 cach) ..... e eeeeeenn
One machinist . v iehieai
One wclder/heat-trcatmcm opcrator ceeee
One general purpose ficter/forgeman, with

some training in clectrical jobs
One dic fitter .. ......... .
Two helpers for gcncral-parpme jobs

(8600 cach)

T e veae

P N

...... P N R N IR

Total cost

The exact number of persons however should depend
upon the work load; it is most important to control
closely the utihzation of maintenance workers.

Yeurly salary
in US dollans

lgm
900
%00

%0
900

1,200
6600

340

n
[ %)
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A compendium of industrial

Plant models

INTRODUCTION

Expﬂts engaged in the task of scanning and screening
bt specific project proposals for industrial planning are
constantly in scarch of relevant reference data, especially
data concerning the techno-cconomic characteristics of a
great varicty of mduserial plants or cstablishments. In
a way, cvery expert has his own “compendium of
plint models”, parly noted in his memory, pardy
storcd on his shelves, partly to be recovered from his
profussional contacts ctc.

These compendia, held as a persomalized stock of
knowledge and experience, are often no more than
hotchpotch of engincering handbooks, partial bluc-
prints of factories, financial reports of corporations,
scraps from trade journals, and cven chit-chat. Despitc
its critical role in guiding cach expert’s work and
iudgement, one can scldom attach any rigorous concept
of “norms” to such a personal comper dium, And,

Just as cantalizing as its conceptual loosencss is the fact

that its coverage, in terms of various industrial branches
and of national and regional environments responsible
for differential characteristics of plant performance, is
limited.

This article will address itself to the issuc of “personal
compendia” of plant wodels by reviewing in detail
one example of such compendia. The tabular projection
given by the compiler was the product of his rescarch
cfort, rather loosely controlled but sustained for many
months on the strength of his personal interest The
example thus represents a personal compendium thay
IS quite cXtensive in coverage.

The compiler of this particular compendium admits
that the parameters characterizing most of the modcls
are no more than a loose compound of the features
of industrial firms he has obscrved in various localities
and his theoretical expectations based on the engineering
handbook type of information, used for adjustment
purposes. Although the compiler’s own notes included
observations on individual cases such as “cconomically

feasible™, “believed w fall short of the  mimimum
cconontical size” cte., these statements were not neces-
sarily based on a formal analysis of given plant para-
meters, It seems that the compiler himselt dd wor have
an opportunity to exantine his entire compendinm in
terms of profitability mnder reasonable factor price
conditions,

This article offers ¢ profitability analysis of the dara
in the same compendium. 1t wes a smple and quick
graphical method. which may be casily applicd 10 the
plant or enterprise characteristics expressed by a linmnted
number of paramcters. While the method s extremely
simple, it can gide the search for compilation errors,
accidental cases, misleading observations cte. and this
locate any serions ambigaitics md brases in the available
information,

A continning concern of UNIDO i carryig ont
its technical asistance activities for the developmg
countrics has been to clarify data pertaining to plams
and enterprises. The public.tion of the Profiles of
Mawnfacturing Establishments? can be memioned as one
such effort. The UNIDO profiles programme itself has
cvolved with the broader am of promoting and
supporting  co-ordinated  *.eld action i individial
developing coumries by wnearthing more and bener
“micro-data” for industrial programming. ‘The latest
developments in the UNIDO profiles programe will
be briefly reviewed at the end of this article.

PERSONAL COMPENDILUM: AN EXAMPLE

A specialist i mdwstrial Tocation planmng recently
devised what he called a “system of rechmo-ceonome

VHESERL B VOl 1 and 1D SERCES (Vol 1l have alieady
been published (Sales Now 670817 and 6511113, respec-
tvelyy, Volo THE ot abhis serics, contamng a collection of data
trom a ditferent group of countries, will be publisbicd sonn
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mdicarors . The ambhor, lvan Krewd. D was imaveare
ob the exmience of the UNIDO protiles programmee.
which, althongh broader i seope. has the same objec-
nve s the Kresid siady, namely a0 help plainners in
oricntmg and programming mdustrial development. His
collection was wiich less ambinous in ity senpe and
coverage than the VINIDO Profles and consequently
e Hesible meits unlity as veterence data It has so
far coveral L00 “modelN" o more precisely, speci-
mem” of Yegoslay industrual enterprises, A tabulation
of the “indicators™ of these models s given i the
amexes to ns amicle, A few charactersties o this
tabulation mav be noted.

First. most o the individual models ave based on
observations of plants or eiterprises currently operating
m Yugoshivia, There are o fow exceptions, sich as
no. 46 (integrated ol refinery) and no. 46 (thermal
power plant), which inchule some exerapolations based
on technnlogical or engineering etmates. Most models
reflect the soci wpolitical fewiures of  the Yugoshv
cconomy durmg, the vears of reference (the second
hatf of the 19600 mostly 1966) as well as local peculi-
arities of the individual Ges, In translating actval cases
into “modeh”, the compiler attempted 10 normalize
the estimates i cach case by smoothing vut random
shocks or clements suseeptible o temporary Auctua-
tions. The normdization was performed mostly i a
loose manmers sometimes the compiler used statistical
averages. somerimes arbitrary adjustments of perform-
ance records tor engineermg norms (¢, g production
adjusted for normal capacity utilization). A vaguely
presribed miviure of engmeering and - cconomic con-
sderations is characteristic of thiv type of personal
compendinm,

Second. the sampling of reference plants was not
systematically finked to the characteristios of the Yugoslav

population (¢, w. taking the guardile. quintile cte, of

the size distribution of plants in cach branch) nor to
the trend and pattern of technological variations at the
world fevel, For some indwstries, the compiler manay -
to tind o few comparable cases representing, different
technologics and plant sizes producing simikar prochicts,
but for other cases, he was unable to find the neeessary
datr The compendiom i thas highly incomplete in
ity CoverIg,

Finally. the mmber of parameters from which cach
maodel i constrncted is guite sinall. For some reason,
the author tailed o mclude data on the value of rawy
materiah, which makes i ditheult to establish the v, Jue
added through the operanion of specitic plats, The
paramcters meladed i the compendiom are as fllows:

S Correntdy Plead of e Departmens of Territorial Bevelop-
ment anthe Zagreh Institae of Feonom .. Zagreh, Yugolavia,
UNIDC wishes 1o express s gratade 1o the anher, who has
Kindly agreed 1o the use of s peesotal compendium for this
dariicle.
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fa) Fixed and working capital —expressed in term.
of the US dollar equivalent and based on the
price level prevailing in Yugoslavia around 1960,
Note that a signiicant proportion of induserial
cquipment has been domestically produced and
its price is comparable to the international peice.
The price of imported  machinery includes
customis duties up o 30 per cent.

(hy Site requircments— measured in SqUare metres
ard distinguished as between roofed and non-
rooted sites,

(¢)  Labour requirements—broken down into higl Iy
skilled (managcrs, professional engineers ete);
skilled (skilled workers. technical and administra-
nve personnel)s and onskilied (workers with no
formal cducation and training). No information
pertaining to the average wage levels is g,

(d) Value and quantiey of ontput-—given tor il
the major produces of 4 plant as total monetar,
value and weight (usually metric tons) of
aminal outpur.

{e) Electric power and industrial water consump-
tion,

(/) Major raw  matcrials—identity and  weight
(metric tons) given o indicate the basic pro-
duction in cach plane,

(¢) Transport requiremencs—classitied as  input-
output ratio in terms of gross physical weight
of the purchascd raw materials and of the final
products of a plant,

Auanalysis of cconomic efficiency

The omission of data indicative of commercial
viability may have been intentiomal, but this is quite
unfortunate if one wishes 1o distinguish  between
cconomically viable and non viable “model™ under the
given circomstances, Therefore, the analyst made an
clort 1o guess the approximate valuc-added content
of the production for cach case, using other sources
of information relating to the cost of raw materiaks.
Once this information s given, the compendium casily
lends ieself e a synoptical analysis of the relative **econ-
omic™ positions of the plants included in it.

Fignre 1, a scatter diagram, shows the amount of
capital and labour cmployed per dollar’s worth of net
output (value added) in cach plant (idéhtified by the
attached numeral). The two co~ordinates for the scateers
are:

Vertical axis— total value of both fixed and working
capital divided by net outpu;

Hotizontal axis—total man-years of labour (umit:
L) adjusted for skill' composition divided
by net output.

The adjusted man-years represent unskilled laboor
equivalent: i ¢ highly skilled and skilled workers,
respectively, were counted as five and three times the
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Figure 1

CaptraL ANE LABOUR PER DUL l.‘\ti.s WORTH OF OUTPUT AND
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K = Capital; L -~ Labour; V ~ Value added

ivalent of unskilled workers. (The weights are
related to the a wagc and salary levels applicable
to the differene skill categorics.)

The plotted points may be called “iso-income”
(= $1) points, sinc they indicate different combinations
of capital and labour required to cam one dollar of
value added. These iso-income points arc then « -
trasted with the aid of two scts of factor-price assuinp-
tions. The lower iso-cost line (line A—B) is drawn on
the assumption that the average ye. rly cost of financing

and maintaining the ongindd nvestment will  nor
exceed 18 per cent of the total capual requirements,
and the wage for one man-year of umhibled labour
will be about $1,500. The Ingher wo-cost e (line
C D) assumes the cost of capual to be 12 per comt
per year and the yearly wage to be $600. These assumed
figures are probably reasomable for Yugoslav enier-
prises. Note that any point on those wo-cost hnes
reprosents the combmanon of capital and labour at
thar given prices that a one=dollar annusl hadget can
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aftord. The arca bounded by the two separate no-cost
lines dicates. therefore, the cnare vange ot different
mput combimations that can’ he purdhased per dolln
(per annum). f the mpn poces reman withm the
specthied hotdss Needless oy, tie veneral slope
ot such an so=cost belt differs trom country to countny
and depends on the relany e faceor supply sitwation
cach commeny, The width o dhe bt depends onthe
compentiveness of Bctor markets wath the country,
and this mwm deponds an banking svstens, Libour
mobihty cte.

It smaple commerenal proitabihiey criterion s nwed.
the diagram makes posable a et comparison of the
ceonomie ethciency, m commeraal terms of mdividual
plants. According o the conceptual construction. plants
operatmy with ahe input combmations represented by
any pomnit helow the no-cost belt are clearly protitable.
while those with the mput combinanons fouid m- the
arca above the so-cost belt are e ditheuley, Plants
operatig. withn the iso-cost bele are borderdine cases,
cither makig protit or loss depending on the actual
mput prices they happen to be paving But they will
not sutfer loses provided that the wage rates tor un-
skalled Labour are no higher than S600 per annum and
the depreciation and interest charges together do ot
exceed 12 per cent per annum,

The dhagram clearly reveals that somie of the “models”
i the compendinm are simply bad models - the plants
are cither technologically obsolete or theie management
is poor.d There are even a few cases (nos, 90 and 91)
Lving bevond the upper nuargm of the dugram and
anether few (nos 25,67 and 69) bevond the right-hand
margm. One mav vl suspece that ahese eareme
Ny He xi!lu-r \Hl\jﬂ'( O CIrogs 1 ulm‘l‘\}&(ml] or n’ﬁ'r
to firns on the verge of hankropree, Mose of such
poor cases are - fact noted by the anthor of the com-
pendimm i beng "unceonomic” or Cobsolete” maodels,
But & clearer mdicmon ot how poor those poor cases
are woukd be of great help o those g such & com-

pendinm,

Relative cfhciency of plants e cach industry cronp

The cconomic analvsis presented i tigure 1is equally
applicable 1o a0 comparison of the cficieney of tirms
in different branches of mdustry and of those within
any partweular branch. Since the compendinm i ineended
explicitly to pomt out the exstence of altenmative plant
models producing ather wdentical o smlar products,

FrOver-omplovment”™ of Libour 18 nor a0 veny surprising
phfmum-m\n under Yuposhao condnions around 1966, Also,
one night saspea that the bonzontal soatters woubd be sensitive
to the selative weights wtachied 1 ditforem kil Gaegories m
ebining the admsied man-vesr dae However, this does it
prove 1o be the vasel giving o lower weighe to skilled Libour
doos not roall i sy motable wnprovement in the relarive
positions o those probleniang medels,
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the changmyg pateern o tactor nput combination as
between the alternatve models within cach industry
croup can el bean important. objeet of study.

In higure 20 those points representing aleernative
madels prodicing identical or siibar produess are
conpected by ostraighe Tness For visaal clarivy, unigue
cases which cammot be compared with others in the
coimpendium have been onntted - tigure 20 Heavy
Jors derote the most ethicient plants incach ot the
Jdfterene mdusery groups mdentitied in the compen-
Jum. Tor example. the brewery industry has four
altermatives: nos. 16 to 19, The most cticient brewery
plint (o, 19) is Tocated helow the iso-cost bele. The
seeond and third most etficient plants (nos. 18 and 17)
are located within the bele. The least efficient brewery
(o 16) s located above the bele and appears clearly
unprotitable,

Price cthciency and technical cfficiency

The relanve ethiciency of individual plants can be
measured by their relative distanee from the origin
of the dizzram. However, the path comiecting different
muodels in cach group Guch as 16—17—18—19; 48—
4930 cte.) does not necesarily  point towards the
origm: its slope varies from group to group. If this
path should have a negative slope, one might be tempted
to associate 1t with the “production function” of the
given mdustry or the so-called “iso-quant”  showing
alternative factor combinations to produce the same
output. Such points may be considered to have equal
technological etficiency, their relative cfficiency varying
only n terns of “price efficiency”— 1. ¢, the extent to
which they are fit to given relative factor prices (slope
of the iso-cost line).

Connexion lmes with negative slopes occur i a few
cases in figure 2: two plastic articles plants, nos. 86 and
87, two bakeries, nos. 7 and 9; two lime plants, nos. 59
and 61 ; and two dairy products firms, nos. 2 and 3; cte.
Of these cases, nos, 7 and 9 seem o have different
product mixes (no. 7 produces biscuits and wafers at
a relatively high price per kilogram of output, while
no. Y produces bread and ralls, the average price per
kilogram of which is only one fourth of that of the
products of no. 7).4 Apart from this complication, there
1s a chance that cach of these pairs will be regarded as
being mdifferent i terms of “technological efficiency™.
Especially, locus 86—=87 has a slope comparable to
that of the iso-cost belts, so the cfficiency of these two
pomts may be considered comparable both techno-
logically and cconomically.

The relative profitability positions are rather obvious
for those points connected by lines running from north-
cast to south-west. But for the purpose of measuring

4 Also, No. 42 (benzene plant) should be so isolated from
Nos. 43—46 (petroleam retineries),




Figure 2
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relative profitability in tcrms of any quancitative index,
both the general slope of the plant path for cach group
and the slope of the relevant iso-cost line should be
taken into account. In fact, the precise way of measuring
. the relative profitability is to draw a family of parallel
iso-cost lines going through cvery point to be compared.
The relative distance of these parallel lines from the
origin then readily gives the relative efficiency index
: for cach point. Such indexcs can, of course, be established
: for points belonging to different industry groups as
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well. For example, the cconomic efficiency of plam
no. 96 (thermal power plant), although its iso-income

point is located farther from the orgn than that of

no. 19 (brewery pumt), is quite comparable to the
cconomic cthiciency of no. 19, if the prevaling relative
factor price is represented by line A B,
Technological chanoe and cconomies of scale

The slope of the comesion e for cach group
may be interpreted as mdicating the developent path
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of tedmology m that mdusy - The dagram reveals
that the technofoaeal deselopment path in this sense,
a5 clivisaged m this competidm, has been both Libonr-
' “nevmral L although there

and capral-saving o rather :
A-labour ratos

are a mmwher of Gy m which capu
rend to merease s CBOCey neraases

Though not avpaoth mdicated i hgare 2 W
Jata m the compendimm reveal the tendency tor Ingher
cthicieney to he assocnted with Lrger pl.mts. Feononiies
of weale thus appear o plav 4 pronmment role mahe
" The netable exceprions

proces of Tmodernsation
25 and 20). of wluch the

are two footwear plans mos _
maodern. lrge-capaciny plane proves o he inferior
perms of ceconomie ethiaeney
over=cmplovinent of Libour): two plnes producing
plastic articles mos, 86 and 87) differ m wale of pro-
duction m the rateo of wearly 123 butare almost equally
cHicient.

One should note that an “mdustry gronp™ in- the
prt‘“‘l“ COnexy N a ln“l‘h nuwy I\”“I\“-‘IC"\'U\L\' (’()"('(‘pt
chan what would nornmally obtan with the statistical
clasitication. sav, on 1 two- tohree-digt level. Evidenee
of scale ccononnes beeomies less \}'\h‘lll.l(it‘ when firms
engaced i smlar hnes of acovany have different
product mxes and - proces mies, Examples are:
no. 32 (chiphoard) and no. 33 (tibreboard): no. {2
(benzene plant) and no. H tpetrolenm refinery); no. 62
(prefabricared buildng clements) and no. 64 (imsulation
materials for buikding): no. 76 (tools for machines) and
no. 78 (natcriah-handhng cquipment); no. 75 (hard-
ware) and no. 79 {metal contaners); e

Goveniment privy and subrcinen policies

Of the 100 speamens mhe compendim, as many
as 46 have provad o be unccononne, Most of these
reprosent smatlor aed les cthaent plants e varions
indintries, whose merc cicent planes have no problem
i carning moderate o el profies. Some of these
ncthaent plintsotaaedhy surviving, most have already
written off then onginal mvetments. or they may be
gr.mml \puz.ll whm‘.in moepen ur hi\ltlk‘ll }hrlll:. II]
fact, the tevenies of sane of thew pl.mlx are not even
large cnonelto cover wazes, Fhis means thar the planes

. 5 Recall thar producinss ooy is i this contest measured
erms o vabse e o oranomeasurad in physical
s of output or of s pat nat k. reative eficiency
indexes man chanse, reitcce e semmcant ditferences i vhe

unit prices of cutpis e dpute bor cxample, No, 22
((Q\\uta-s|\;l||\!|>,r et b e s b anallscapacity unit
with 22060 spadlo w0 proshion D NG G an a\"crauc
price of S 3 por b o N ‘ Gy s oearly 23
times as large as the e oy ECI ,'.r‘m.* at 3_.&.?«»‘.;
carns a 23 per oont o st the Loagr t‘nu“:

of iis products. Siniad Foe ke hasoa phieic

Lk \sig-
ally larger qapaaty, o Gt price. than
No. 72 (megrated ‘ .

e thew oxamples,
the larger plants are pere ofioent

»

-
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ipossibly - becase of

arc using workers whose wages are substantially .
standard or whose wages arce supplemented by
vanions subsidics mentioned above, ’

On the one hand, some industries in the compendd.
are reprosented by rather inctficient specimens,
even the most efficient one in cach group located .l
the iso-cost belt (alimina and alnmininm plants, no
and 66; stechworks, nos, 71, 72 and 73; iron foun
nos. 67, 68, 69 and 70; foorwear, nos. 25 and 26).
the other hand. there are some “glamour” indus
whose constitnent firms invariably do well (feedn,
nos. 12, 13 and 14: petrolenm refineries, nos, 42, 43,

45 and 46: cte).

To a certain extent, cvery economy is bound to ...
some tronbled or “sick” industrics along with .
maodern and progressive industries, especially when o
pace of industrialization is accelerating and the strner..
of demand radically changing. Somctimes official pric.
control can be responsible for an apparent profitabili
disparity between industries. Sometimes a “new” b,
industry may be forced to keep its product prices ar .
arbitrarily low level for some reason, thus receving
heavy subsidics. A country’s over-all trade policics. tax
and subsidy schemes, employment policies ete. are mcant
to achicve efficiency in the cconomy as a whole, bit
it is important constantly to review the impact of thew
policies on the individual plant or firm while thew
policies are being implemented.

Conchisions

Not all the data given in this compendium represem
cconomically feasible plant models. Some models are
obsolete and some are about to go bankrupt. The
technical parameters of these problematic modeks nay
still have some reference value if substantiated by a
proper post-mortem analysis of the individual cases. The
wsetulness of the compendium would be geeatly enhane-
ed if the compiler appended to cach model, whether
or 1ot it is cconomic, information regarding managrial
competence, governmental intervention, capital vintage,
locational peculiarities ete.

Of course, there cannot be a single “best”™ w.v of
producing, for cxample, ball-point pens. A proces
proposed as a technologically optimum prototype st
still be combined with other related technicat i
organizational requirements before an “enterprisc 2
real cconomic unit—can be based on it. A comte
plant layout that has proved highly cconomic - icr
particular local conditions cannot be asumed to ' o
ymder other local conditions. The difficulty ot b-

lishing programming norms in terms of stricelv 7=
ministic, single-value parameters is well known. * -
ment programming thus consists of an iterative s
of scarching and screening a broad range of techr al
and cconomic possibilitics. This process can 08
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from all possible sources and one important souree s
knowledge of induserial Bros in varions commries,

A personal compendimm, tiken largely as 0 hotch-
pn(t"l uf V.]gllcl}‘ \t‘rccnnl pl.lll( nlmlt"\ " wlqlnm
exposed 10 a0 systematic examinatton and may thus sutter
Lacimae not onlv - terms of its coverage bar ala m
regard o the amalytcal substance required for teanibiliy
comiderations. The particular collection considered here
happens to be lacking in the data necessary for dssessiment
of valie added. As - result, extremely “profitable cases
have been inclnded along with neeerly unprofitable ones,
with lieele indication of factors accounting for the « gaps.
Fhis collection had originally been intended tor the
programming of indnstrial location alone, and thus the
requircments of site. water and clectricity and physical
weights of outpue and input materials were the major
concern of its author. Hovever, the data on labour and
cyquipment, collected on the side, happen 0 show that
nearly one halt of the compiled cases must be improtit-
able models. Great care ought o be taken. therefore. in
nsing the entice compendinm,

The analytical exercise conducted on these data m
this article is indeed a very simple one, requiring only a
plawsible sct of assmmptions regarding wage rates and
capital costs. Bur the method is quite expeditions in
cvaluating the relative positions of different plants and
enterprises i terms of cconomic efficiency, and  this
pointing out what kind of additional information will
be needed if one wishes to translate particular experience
o accommodate  the needs i different  cconomiic
sttiations,

The scope of personal compendia is severely hmited
to what cach individual hascucoontered in his profession-
al experience. On the one hand, cconomists, even it
they are supposed to play an active role in investment
programming and promonon, scem to be of heeke help
m dealing with plant-level problems, nor do they tike
the initiative in scarching for specitic imvestment
apportimitics. On the other hand, engincers may have
far deeper knowledge of specific ways of doing things
in the industries in which they arc specializec.. but they
do not concern themselves much with what goes on in
other industrics and show little interest in the variation of
market conditions from one place to another. As close
co-operation between these two professions is essential
m industrial programming—particularly project deve-
lopment-the concept of plant models ought to be
evolved in such a way as to facilitate murual communi-
cation beeween them. An explicit presentation of personal
knowledge in profiles, compendia, or other forms of
programming data would certainly broaden the possi-
bilitics for such professional co=operation,

THE UNIDO PROFILES PROGRAMME

If personal compendia of plat models could be
compiled in comparable form, great savings in the time

of experts workimg momdusol prowet dovcdopmem
could he .l(lllt‘\‘t'\l. the UNIDO snes oo o
Mafacturiny Pstablisdhicnns was atuated prnLdy to
WIVE v catalyvst m promoning a broader ecosamton of
the pracucal usefuliess of sicl statstics mosnnu-
bt comordimared aetion at both the natonal il the
multmanonal level 1t has alveads had consderible
mpact.

Fhe msutunons for mdusirnl Profect programnmng
and promotion i g number of developmg counties
aave shown ther mterest in the profles ivpe of Jata
collection covermg loc] widnstrial enterprises os well as
new mvestinent opportmitios. As g resnlt, the UNIEO
protikes progranune now miclides, for conntries regqiest-
ing it. the provision of welmeal asistance m designig
spectal approachies 10 data collectng soiable 1o foeal
needs and in traimng the necesary tichd study st

Ieas importam o note that the protikes compilation
should be handled rather differentdy from the conven-
tiomal cemsus type of statisticat survey. The depily of
information to be collected shonkd be adeguate to penam
aprofesional asesmem of the  edimo-ccononne
problems and poremiak of cact mdividial plant and
enterprise comidered. and this requirement can be et
only with acave sppore from the anthores who e
themsebvos the promary isers of 1he resnlting protides,
Keally. indusery profiles at the plam o cnterpnse kevel
should be compibed by those whe are rendenng con-
sltmg serviees for mdividuab enterprises in prodacnvaty,
mamagement and rechnologicat natters,

UNIDO v working jomdy with the hadustrial
Development Cemre for Avab States (1D AS) 10 dewgn
Uproductivity probley™ s s examiple o teld
operations carried - our ander ahe UNIXY protikes
programme. A jome UNIDO-IDCAS - preparatory
working groop met firn m Barm rom 410 7 May 1970
and tornmlated sthe hase sidelmes tor the developiment
of i amalytically onented verson of ihe proiles 1o
support the IDCAS producuvity programime, the woal
of which is w promaore and co-ordinate productivity
extemsions services forindostral enterprises - the
maonat aid the mulunational levels, The “pronles”
component of the productvity programme m this
region s now mtended to offer: (aj aoset of wechino-
cconomic gundelmes for evalating tectory perforinance;;
(b) yardsticks tor companing ahe technolomcal and
cconomie cthacncy of different hrs:; and 1) an eval-
uation scheme to pinpoint strong and weak pomts in
cach firm. The staudard formae for sich protikes 1
designed on anindustry-by=mdnstry hasis gomtly by
technologsts, engineers and accomtanes expertonced
cach branch of mdustry. A workshop on prodicoviy
profiles was held w Cairo, 6 —30 luly 1970, dealme wath
three branches of indistry: spmming and weaving of
catton, procesing of vegetable oils and fars, .avd nnlling
of gram. It is planned to hokd a second work shop m 1971

59




to cover other industries such as cement, glass and
ceramies, food-canming. printmg cte.. and these work-
shops are 10 be tollowed up by an anmual evaluation
session for the field study teans in vanious countrics.

Government authorites need an appropriate torm of
communcation with the management of individual
enterprises - order to determine what measures are
necesary to promote development. Fhe scope of
mtormation flowing throu_h the existing reporting
system from enterprises to central planning anthorities
varies from conntry to comntry. In 4 state Chterprise
system, the current reporting may already cover infor-
mation claborate cnough to affece over-all budgetary
control at the state fevel. In a private enterprise system,
the reporting routine may be limited mostly to the
census type of statistical surveys. I both cases, the
existing reporting systems could be greatly improved to
facilitate decisions regarding structural changes within
an enterprise or a group of enterprises, such as new
investment proposals, rehabilitation proposals, multi-
national trade and co-operation agreements ctc. Adop-
tion of the profiles approach to data gathering would
facilitate the formubation of industrial development
programmes and policics,

In 1970, 2 joint UNIDO-Bulgarian working groups
conducted an experimen with a view to improving the
enterprise profiles to be uwed by the Bulgarian planning
authority entrusted with investment project appraisal.
The experiment included: (a) an cxamination of the
comparability of basic cconomic  and accounting
terminologics between the NAS (Western) and the MPS
(Eastern European) systems within the framework of

* The Bulgaran counterpart was composed  of techaical
staff from the Sate Plaming Committee of the People’s Re-
public of Bulgaria and a few stare indust-ial CRICTPHWS.

rehuvely simple, multi-industry  type of enterprise
protiles such as those appearing in the UNIDO Profles,
ad (h) the compilation of “intra-firm imput-output
tables™—a new format for amalytical presentatian of
capacity and performance data at detailed plant and sub-
plane levels. The material balances and capacity speci-
hications for individual departnents or units classified
with reference to cach industry’s basic process flow
chart, the process-costing techniques framed according
to the standard cycle of productive activities including
factory - overheads cte.—these major topics or sub-
protiles for structural and performance diagnosis can be
more o fess readily incorporated in a single input-
output table compiled for cach enterprisc, It is hoped
that the approach tested under this project will find
practical applications in the various cchelons of national
industrial-development management, especially to faci-
litate transition from the detailed accounting  and
engineering data of individual enterprises to diagnosis
and programming at the sectoral level,

The UNIDO profiles programme, which was origi-
nally no more than a publication of general-purpose
source books, is thus being given the broader mission of
improving the organization and utilization of micro-
data on industrial activitics. This is not the place for
reporting in detail on those latest developments connec-
ted with the UNIDO profiles. A full progress report and
technical matetials of general roference value will be
published in duc course in future issues of cither this
Bulletin (H)/SER.. A) or the profiles scries (ID/SER. E).
Mcanwhile. interested readers may wish to write for
further information to: Industrial Policics and Pro-
gramming Division, United Nations Industrial Deve
lopment Organization. . O, Box 77, A-I011 Vieuna,
Austria,
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LIST OF 1txt PLANT MODELS IN THE EXAMPLE CONSIDERED

Plantno, ISIC*  Type of plant

TELRRAZEB 2 WPRYREEEN

S22 rsRE2

7]
51
52
53
5

20] Shiughterhouse
202 Dary
202 Dairy

202 Paary
203 Fran=juice plant
203 Fra-juice plant

206 Biscut and water factory
20k, Bakery

20 Induserial bakery

X7 Sugar plant

X7 Sugar plnt

32 Soybean oil plnt with animal feed factory

2m  Feed-mixing plan

A9 Feed factory

22 Wine cellar

213 Brewery

213 Brewery

213 Brewery

213 Brewery

214 Soft drinks plant

231 Cotton=spinning mill

231 Corton-spimning mill

232 Cotton knitwear factory
231 Weaving and fishing mill
24 Foorwaar factory

241/300 Leather and rubber footwear
243 Woaring apparcl factory
51 Plywood factory

251 Sawmill

260 Fumiture factory

2660 Mol furniture factory

271 Chipboard fictory

7 Fibreboard factory

7 Pulp and paper mill

271 Pulp and paper mill

272 Paper producs plant

b} Leather tannery

201 Leather tannery

31 Integrated petrochemical works

M1 Petrochemical works
M Fertilizer plamt

2 Benzene plant

321 Perroleum retinery

21 Peroleum refinery

321 Petroleum refinery

32 Integrated petroleum refinery
329 Coke plame

k41 Brickworks

M Brick and tile factory
kk]] Tile factory

32 ¢ Ghssworks

332 Glassworks

B4 Ponland coment factory
34 Portland cement factory

Sales No.: 59 XVI(9,
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* United Nations, Iuternational Standar.! Industrial C

Annual capacity

KLXELINS

60000 1 of milk processed

Too,000 T of milk processed

300,000 | of milk processed

1.6040 4

R LR

RACLINS

N300t

15,000 ¢

20,000 ¢ of sugar

40,000 ¢ of sugar

60,000 t of soybeans processed
3.0me

66,000} ¢

30,000 hi

50,000 hi

100,000 hi

500,000 bl

1,000,000 hi

180,000 hi

20,000 spindles

22,000 spindles

2001

1,300¢

6U0,000 pairs

1,500,000 pairs

3,300 t or approximately 10 million m
4,000 m3

15,000 m3

12,000 units or approximately 5,000 t
6,00 ¢

7000 ¢

13:000¢

33,000 ¢

150,000 ¢

6,000 ¢

660 ¢

1,200 ¢

20,000 ¢t of ethylene and

20,000 v of other products

200,000 ¢

470,000 ¢

115,000 ¢

30,000 ¢ of crude oil to be processed
500,000 t of crude oil to be processed
2,000,000 ¢ of crude oil to be processed
3,000,000 t of crude oil to be processed
GO0 ¢

10 million units or 20,000 ¢

25,000 to 30,000 t or 15 million units
43 naillion units or 45,000 ¢

1,000 ¢

27,000 ¢

10000 ¢

220,000 ¢

ssification of All Econowric Activities, StSTAT/SER. 7/4/Rev. 1/Add. 1,
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Plant no. ISIC

35
56
57
3R
Y
6F
6
62
63
64
63
b6

67
68
oY
74

b ]

CEE SR RS ST IXESEEEBEEFFY

o

Type of plant

Masonry with a concrete product manufacturing unit

334 Pordand cement factory

34 Portdand coment factory

33 Structural clay product factory

kY] Plaster plant

339 Hydrated lime plant

33 Lime plant

339 Lime plane

339 Pretabricated concrete building material

33y

339 Building clements (insulating muaterials)

342 Alumina plant

342 Alumina and aluminium plant

M1 Foundry

34t Foundry

k¥ 7} ch:gg

M Fou

M Swelworks

M Integrared steclworks

341 Steclworks

350 Forged steel products

350 Hardware factory

350 Taols for machines and other

30 Moo cquipment &
Matcrials-handling cquipment factory

350 Metal container factory

360/370 Houschold appliance factory

370 Transformer plam

383 Car parts plant

384 Car service shop

384 Car repair shop

384 Car service and ropair shop

39 Plastics factory

399 Plastic articles plane

400 Plumbers’ workshop

400 Building contractors

311 Hydrocloctric power plant

511 lectric power plant

511 Hydroelectric power plant

$11  Thermal power plant

511 Thermal power plant

311 Thermal power plane

511 Thermal power plant

85  Laundey

854 Industrisl laundry

Annual capag "y

RXIXTTIN

RIIANKD ¢

60,000 m3 pranules

23,000 ¢

274000 ¢

2740000 ¢

33,000 ¢

H.t

LO00 dwelling units

25,000 ¢

oo ¢

200,000 ¢ of alumina and
O ¢ of primary alumininm
3,000 ¢ of iron to be processed
6,000 ¢ of iron to Iw processed
12,000t of iron 10 be processed
20,000t of iron to be processed
1 million t in terms of crude stecl
2 million t in terms of ceude steel
4 million t in terms of crude steel
5000 ¢

6,000

Bue

200 ¢

Lo ¢

HL0a0 ¢

7.5 ¢

Up to I800¢
00

5,600 services

000 cars

20,000 cars

In

Lot

230,000 working hours
1000 dwelling units
MW

80 MW

200 MW

45 MW

128 MW

20 MW

0O MW

20,000 working hours
B0t

Sy

24m ¢

i
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ANNEX
INDICATORS OF CHARACTERISTICS
(18 1 2 3 4 5
Plant u Slaughter  Daijry Dairy Dairy Juiices
(1S10)) (201) (202) (202) ( 202) (203)
Capital
Equipment (Ko) .. ooooon o Lol (US $ million) 1.51 .45 0.93 1.46 0.61
Building and land improvements (K,) . 1.52 0.29 0.50 0.72 0.41
Total working capital (Ky) ......... 1.00 0.9 0.16 0.26 017
Total capital requircment (K) ........ 4.03 0.83 1.59 2.4 119
Site
Roofed sites (S) ..., (00 m2) 27.0 45 8.6 15,0 6.9
of which for production (Sep) ..., 15.0 31 6.3 11.6 37
Total sites (8) ..., i 20,0 6.0 200 Joo 150 |
Bwployment
Managers and highly skilled (L 1) .. .. (man~ycars) 6 14 2 2 17
Skilled (L2 ............. ... 30 70 70 137
Unskitled (LY) ..., 260 36 » 60 b :
Total employment (L) .............. &0 120 125 20 120
L Totalskilladi: (% ... L. 1,520 36 M8 586 e
f’h’im‘ﬂéﬂ 7
Quantity Q0 ..................... (000 t/ycar) 35 3 10 13 15
Value of production (Qg) ........... (§ million/ycar) 87 1.6 26 8.0 on
Et.value added (V) .. ............. 54 0.45 0.7?7 25 16
Maiv raw matcrials -
M, ({ 11’; ............................ (00 t/year) 50 200000  38000* 1100000 5
Electricity and water ,
Eloctricity (B) .. .................... (million k'Wh/year) 28 0.3 04 1.2 03
Water (W) ..., {100 m3/year) Ly 20 $3%  1,5m %0
of which: drinking water (W) ... (m¥/d) 1,080 850 1,800 2,800 1,900
Transport sequrements
Input materials (Te,) ............... (€00 t/ycar) 54 .} 4% 13 8
Products shipmemt (Tg) ........... .. 3B k] 11 ] ]
Ratios
Capitalioutput ratio (K/Qg) ........, 02 115 06 0.3 1.7
Equipment pvr person (Ke/L) ........ 3 o00) 24 3?7 7.5 6.7 51
Buiklings and land improvement cost
per m? of roofed site (K,/8,) ....... $/m?) 8 o4 58 48 ]
Porcentagge composition L 1 ... ) 9 12 16 1 4
L2.......... {".) S0 L} % 62 &
Average value per ton (Qg/QQ) ... .. s 114 677 587 268 L& 3 480
Electricity consumption per ton of out= ,
put (EAQ) ... &Whp) 2l 93 ') ” M
Water consumption per ton of output
(WIQ) oo (mMe) 9 ] L] ] 1
Main raw materiabs per ton of output
Ma/Q) ... (th) 1.4 .14 180 7.24 3B
Total transpoue per § of ouepue 7 '
(Fm i q’Qs) ...................... (kg/$) 4 b1} 2 19 14 4

Note ! ISIC refers to United Nations, Mternationdd Stand.ovd Indwstrial C} assification of all Feome Aetiv . V.1
Add. 1, Sakes No.: 539 XVILY (hation of all Fconomic Aetivities, St/ST AT/SER. 7/4Re

* 00 Heren,
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A

OF 100 PLANT MODELS

,6 Bml‘: Ba:e Sl() " 12 13 4 IS——
ices 'y r gar Sug. Xl Fee ey i
1209) f (206) L7 S A A N 7] oy i
0.42 0o 033 0.54 5.40 10,99 1.66 032 0.60 IR}
u.n 0.14 019 0.20 2.69 38R 0.86 0.34 0.44 017
0.10 0.0} 0.02 0.08 1.08 24 0.80 0.18 0.30 0.04
0.74 0.44 0.54 0.82 9.17 17.21 332 0.R4 LM 0.4
33 29 47 kY| 15.2 0.1 6.0 35 48 8.0
18 1.6 7 28 54 9.8 kX1] 28 KX ] R.0
' 8.0 60 60 21 2450 308, 50,0 6.0 88 15.0
7 8 14 2 80 8 b ) 10 12 3
' % ] 7% 0 240 k7] 140 % kL 15
18 15 2 Y] o 120 50 15 b1 7
0 tio 110 % 3%0 380 210 50 - ™ 25
158 34 s 03 1,030 1,666 5% 140 184 67
35 2 L " M o 55 30 6 3
o84 13 09 18 58 16 76 22 42 035
o on 08 098 24 48 13 0,88 I o
E s 2 6 i 150 300 o Y » 4
- - s - - - - 9 7 ot
03 04 04 08 58 102 58 13 a1 om
: 300 8 13 14 1,610 22% 1,50 1 2 4
1,760 L 4 " ¥ 65 20 3 4 50
6 3 10 12 20 368 85 M 65 5
4 2 ] " » " L] 30 60 3
oy a3 a8 08 1.6 15 04 04 03 o
69 8 30 57 15.4 19.0 79 6.4 Bb 5.1
68 @ #“ 65 m 193 144 97 9% n
1 7 13 2 14 " 9 2 17 12
5 » o 5 [ 65 67 50 a7 60
W 560 120 ] 167, 2% 137 72 .1 184
10 158 “ ¥ 168 25 104 49 % 7
9 3 1.6 1 ) 56 n 0.04 004 13
=
i 142 0.9 on 04 438 75 18 07 07 13m
-
3 12 4 18 10 4 38 19 30 3 14
¥ N _ " ) . "

65




ANNEX 2 (continied)
AN N\ 16 17 18 19 20
PLANT No: Brawery Brewery Brewery Brewery  Sofi Drink..
(ISIC) - (213) (213) (213) (2' 3) 1214
Capital
Eguipment (Ko) oo (US $ million) 0.96 L1 3.78 5.62 (.81
Building and lad ingprovements (KJ) . 0.48 0.54 3.4 4.20 0.72
Total working capital (KW ..., 0.16 0.2 Lo 1.76 0.4
Total capital requirement (K) ... ... 1.60 187 782 11.58 1.93
Site
Roofedsites (5) ... it (000 m2 11.0 12.1 20,1 29 49
of which tor production (S) ... 50 3.8 133 25.3 29
Towlsiiwes (8) ... oo 25.0 32.1 66.8 98,9 9.9
Employment
Managers and highly ekdhd (L1 . (man-ycars) 1 15 34 48 7
Skilled (L2) ........ v 74 85 300 M7 5
Unskilled (L3) ............... e 15 30 %6 145 R
Total cmployment (L) .............. 100 iSﬁ 420 L3 17] 134
Total skill adi: L*) ..........0 .00 . 292 360 1,156 1,33 -
Production
Quantity (Q ..o . {(tXXFt/year) 5 10 50 0 15
Valte of production (Qg) ........... (8 million/ycar) 0.54 L1 53 108 35
Est. valne added (V™) ... ... Ceias 0:28 0.5% 2.7 55 1B
Main vaw waterials
MM veree " {000 t/year) 1 25 9 17 2
(B i - - 05 1 -
Bkem’ri:y and nitrer :
Electriciey (B) oo ovv i iinn, (million kWli/ycar) 0.6 1.1 36 9.0 10
Watet (W) ..o (000 m3/year) 25 400 850 1,30 80
of which: drinking water (Wa) ..., (m3/day) 140 20 300 500 ®
Trausport reguiireinents
Iaput materials (Tw) ..ol (000 t/year) 8 11 68 123 »
Produces shipment (T) ............. 12 18 101 199 “
Ratios V
Capital/output ratio (K/Qs) ......... , 30 17 13 11 06
Equipment per person (Ke/L) ........ ($ 000) 9.6 8.6 90 110 6.0
Buildings and land improvement cost :
per m2 of roofed site (K.S) ....... (§/m2) 44 s 46 9 W
Percentage composition L1 .......... (") 1§ 12 8 9 5
L2 ) “ &8 N e A
Avcerage value per ton (Qs/Q)) ...... S 108 108 106 108 288
Electricity consumption per ton of out- 7
put (B/Q) ... (kWht) 130 1o 7 % 63
Water consttuption per ton of output
(W/QJ) .o (m3fe) 50 40 17 13 5
Main raw materials per ton of output
Mu/Q) ..o FREEERRTTTP (t/t) 6,23 0.28 0.2 0.2 0.!
Total transport per § of output
(Tm+q/Qs) .................... (kg[S) 3R 3 30

2

b 000 me,
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21 < 2 K 23 " M ] 24 o I a Jy 0
Spinning Spinning nitwear vdving oottrear Feorwear Hothes Nynroos S it
’,g_u ) (231) (282) r.’,l’i‘ )'e 4“.—"4"1 ;‘ 124 l”m:n (¢ ’:"rhs, ' (I }:',q ) l \f ,.- 5l ',H ! { ,'m! N
204 224 041 0,95 1,37 1.2% 08 .46 014 .t
0.67 1.52 011 (1% ] 031 0,88 1.52 0 IRt i RE
.83 on 0.3 0.36 0.3 0,8} 4.4 wam L uX
k¥ 447 0.%) 1.6% .26 294 6,51 tLR5 1,51 K
120 28 23 8.5 5.2 s . 23 w 66 Mo
9.5 19.7 1.7 6.1 2.7 6.2 12.9 22 140 14,3
g 400 50,0 10.0 R0 1.0 18.0 50,0 130 W 5.0
") 0 2 " 63 T 0 2 5
30 8% ™ Mo b m o 10 140 5
4 L 0 100 L] o o # o (5. 1)
400 1,000 328 500 ol %0 450 20 2 Ly
1.180 H80 1,008 1,40 Lo 2460 14300 X S (B 1)
3 1 02 1 0.3 0.78 3 » i 48
30 40 10 3 1.7 4.2 2.3 0 0.8 LS
1.1 14 s 11 o8 i1 89 w6 oM 055
3 2 0.2 0.2 03 1.3 23 (03 K 5
6.1 74 a2 14 1% ] a8 22 s a5 14
80 0 o 52 a1 174 L th Y ]
15 2 15 » X o 0 {1 ] H
6 4 03 5 ]y 2 L s 5.3 12
3 t 03 i o4 t 3 3 o 6
51 23 % 1.9 14 13 62 22 07 11
56 “ # » 0 % “ L] * 0
8 8 El 12 15 & 10 " 9 a
02 8 » o # » w o 0w
1oy 330 6,143 3613 5617 5547 1797 17 4" W
#
FAEL 6,500 1,2% 1,193 1,180 1,0% 6% m E m
n m 4% 4 b 4 b1 n 3 T 13
1.2 1.5 1.5 0.2 0.9 b1} 0.8 13 3 ]
3 1 05 2 08 07 0.4 41 52 12
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A\\' x 3 focnlititn xl’!

PLANT No i 32 A M 3
Loomre Chiphoard — Fibehoard Pulp and Py
) > = p"gw papei
tINIC «oth (271 (271 (271 1271,
ll"ihll
Fqupment (Ke . L. o (USN S nullion) 063 0.66 1.76 12K 234
Buildhing and Lind improvenmens (KO 0,56 0,20 (4,58 3.2 7.
Total workmg caprad (Ko .. .12 0,08 .16 1.2 30
Total capital regmirement (K3 . 21 0.94 2.50 17.2 334,
SNite '
Rooted sites (N 0o QLIRS 7.6 34 LX) 14.5 525
of which tor production (%) ... .. 36 20 7.3 8.0 240
Towlsues (85 o0 120 7.0 210 1348 840,41
Ewiplopment
Managors and highly skilled (0 1) . {man=years) ) 16 % . &) 170
skilled (L2 20 L1 L 250 80
Umskiled L Y ... L 2T k ) 3 200 2
Totad employmene (L) ... ... 60 114] 140 510 950
Towal skill adi- (0% ... ... . LMo 04 416 1.250 263
Prodyction
Quantity () e (XN e/year) 54 7 12 g 1} 106
Valwe of pnﬁamn {{};3 coveveinen (S million/year) 36 072 1.2 54 240
Est. vabue added (V) R 0.27 0.38 23 86
Meiu raw ssaterials
M) {0 t/year) 5 9 15 J6ir 50
@ o . 1 ~ _ _
Blecwricity and wae
Blecmowy () ... ... . . ... ... (million kWhyyear) I8 3 7.2 44 19
Watee (W) ........................ {0t mY/year) o % 40 100000 30000
of which: drinking water (Wa) ... wday) & ] 10 N 80
Fransport sequircsonts
nput materiah (T) ... M t/year) 8 7] 3 2 741
Products shipment (T ... [ 1 7 12 33 15
Ratios
Capieal/ontput ratio (K/Qs) ... . 0y 1.3 21 12 17
Equipment per person (K /L) .. (§ o) 1.1 66 126 21 2.6
s and land snprovoement comt
per w2 of roofed site (K8 ... $/m2) 9 w 65 134
Percontage composition L Y . (.} ” 6 19 ﬁ& 18
L2 . . R 0 6l ® %3 "
Average vahue per ton (Qy/Q) ... . S ey . .
&\”ﬁ?m umsumpmm per ton of outs b o 181 189
pue (E/Qy) - (kWh W .y
Wa’;:r umma ger mn m fmgm " m i »e 1 .M
Wiy . () »
Hsg;;z% mmm& fwr mn of mtqu - 0 : ® 38 n
LS S ftit) it -
Total travsport per S of tmm ' . 14 13 53 ,-
Tw ) . thn/S) F » o o # |
© 0 m
4 million m*.
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36 37 38 kY 40 4

I'.!pvr o e DPetro- Doty - + ) + ) H ) "
hh‘d. I‘"mﬂy I‘mm,ry duvuif.:h (‘[l('"ll:'-l,\' Fermtizers Benzonie ’!(;‘,I'i‘I‘I[(‘-‘I’)"" ’:t,l'll:ll:;'),,l ’;‘I,,":I!: :‘)"“
0« 272) (291 (291) (311 (311 131 KAL) 1320 (321 AT
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ANNEX 2 reontmed)

46
MANT No Petroleim
o refinery
(IS (321
Capital
Equpment (K)o (US'$ million) 35.2
Building and land miprovenments (Ko . 32
Total working capital (KO ... 6.4
Totad capital requirement (K) ... 4.8
Site
Roofed sites (8) . oo (00 m2) 150.0
of which for production (8,,) ..... 70.0
Totadsites (8) oot 1,500,
Employment
Managers and highly skilled (L 1) .. .. (mansycars) 310
Skilled (L2) ... 1,120
Unskilled (LY ... L. 20
Total employment (L) .............. 1,700
Total skilladj: 0% ..ol 5,180
Production
Quantiey (Q) .................... (00 t/year) 4,900
Value of production (Qg) ........... (§ raillion/ycar) 1886
Est. valuc added (V) ............... 85.7
Main raw materials
M) oo {000 ¢t/year) - 5,000
@ ... R S, -
Electricity and Warer
Electricity (BY .................0000s (million kWh/ycar) 140
Water (W) ..o, (000 m3/year) 3,950
of which: drinking water (W) . (m?/day) 1,700
Transport requirements
Input materials (Ty) ... ... (000 t/ycar) 5,025
Products shipment (Ty) ............. 4,615
Ratios
Capital/output ratio (K/Qg) ......... 0.2
Equipment por prson (K/L) ........ ($ 00n) 20.7
Buildings and land improvement cost
per m2 of roofed site (K,/S;) ....... {$/m2) 21
Percentage composition L1 ... .., . {".) 18
L2.......... ) 6
Average value per ton (Qg/Q ... ... 1)) R
Electricity consumption per ton of out-
put (B/Q) ...................... (kWh) )
Water consumption per ton of output
(W!QI) ........................ (m!f[) 1
Main raw materials pm ton of output
MafQ) oo (t/)
Total transport per § of outpue
(Tota/ Q) oo, ku/$)
000 ms,

n
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ANNEN D ads

| 6l 63 64
MOAN T N I"” Building  Builling  Building "
: ‘:;, clements clements elemens Abio
I f. IRALY (339} 1339) i
(G
Fauipinen <K o (US S nulhon) 1n3yo 122 0.5} 1.6
Buldimg and Lind improvemenns (K2 0.6 0.30 0.17 0.3
Forad workmy capnad (K. _ .06 05 0.4 1.2 !
Forad capiad requuement (K .58 by 112 3.1 2
St
Rooted sty ST (00 md) R 4.0 3.6 18.1 3
ot winch tor production (M) .. L6 25 25, 10 IEX)
Total sites (S} e 3o 8.5 2.0 54.3 1200
Enploymc: ,
Managers and highly skilled (L 1 ... {mans-years) R 12 p ) 50 561
skslled (L D 70 18 20 38t 354
Ueskilled (L3 ..o 2 45 5 72 100
Total cinplovment (L) ... L 175 275 50 5%
Totabskiladi: L% . ... 272 459 ™ 1,465 1,400
Production
Quantity (Q) ..o (000 t/year) 3 o 50 14 100
Value of production (Qg) ........... ($ million/vear) .41 044 X | 50 7.2
Bst. value added (V) ..ol 0.28 0.18 1.3 21 21
Muin raw materihs
Mol o, (000 t/ycar) 4 E 1w Hs 225
! - 7 18 - 3
Elecoricity and water
Electricity (B) ...................... {million kWh/year) 0.9 0.1 05 25 £90
Water (W) ... (000 m3/year) 1 10 13 9% 1,40
of which: drinking water (Wa) .. .. (m?/day) 5 10 15 3 75
Transport requirements
Input materiab (To) ... (k) t/year® 6 2 S0 1H? Jo2
Products shipmemt (T ..., k| # % 15 ol
Ratos
(‘:gp.m!;( wtput ratio (K/Qg) ......... 14 1.3 0.4 06 40
Equipment per person (KLY .. ... L. ($ o) 36 1.2 19 32 10
Buildings and land mmprovement cosr
per m? of rooted site (KJS) ..., ; $/m?) 168 76 7 15 183
Percentage composition L1 ... .., L, () 8 ¥ 9 10 1
L2.......... “.) % 67 73 % m
Average valoe per ton (Qg/Q ... ... 8/t 14 11 62 “ 72
Ek‘r{rk‘ip colsuption pet ton of out- '
put b Qg o kWhin % 2 9 4 2]
Water comumption per 10n of output ‘
WiQo o (m3y) .03 0.3 03 08 14
Maw raw materiab per ton of output '
Mo/ . ft/e) ; ‘ | .
Total transport per $ of output ‘i 19 0.9 oud 4 o
(T o Qi L e (he/S) 23 189 .- | 4 !

f o0 e,
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ANNEX 2 (continued)

77 ™
INT A 76 . 79 80
Pl‘ ‘T ! Toolings A l;:;:;:_m I‘l(«:;::’;:uq Containers f:";‘:,‘z"'/ “
(ISIC) ot 360) (360) (360) (350) (5{;’0;_;'5,‘,,
Capital
Equipment (K oo, (US $ million) 0.96 0,94 0,28 1.52 1.04
Building and land improvements (K,) . 027 0,58 0.24 0,62 0.76
Total working capital (Ko) ......... 0.59 1KLY} 0.36 0.92 0.8
Total capital requirement (K) ........ 1.82 252 0.88 3.06 2.60
Site
anfcd f.im_(sr) ..... [ERTTEITRTRTRY {000 m?2) 1.2 9.3 3.() 3.4 5.1
of which for production (S¢) ... 08 6.5 20 27 31
Totalsibes (V) ...l 3o 2.3 6.0 6.0 10.4)
Enmployincnt B
&gnagcrs and highly skilled (L 1) ... (man~years) 130 110 50 65 75
Skifled (L2Y ... 270 210 230 590 555
Unskilled (L3) ...l 70 50 20 245 70
Total employment (L) .............. 470 3 oo 900 700
Totalskilladi: L% ................. 1,336 1,2% 960 2340 2110
Production
Quantity (Q) ........... S iveeraus (000 t/year) 0.2 2 1.5 "9 7
Value of production (Q‘) ...... covee (8 million/year) 1.7 32 1.2 4.3 5.2
Est. valuc added (V®) . .oooonae e 0.7 13 0.8 18 1.9
Maiu taw waterials
M) oo v icnie (000 t/yeat 0.2 0.9 12 8
(., Ceniesvns - 2 - - -
Electricity and warer
Electricity (B) ..........c.ooiviiniin {(million kWh/ycar) 24 08 1.1 18 10
Watet (W) .ot es (000 m¥year) 20 . 3 9 40 2
of which: drinking water (Wa) .... {m3/day) 47 @ k 1) 9% .1
Transport requirements :
Input materials (T} ............. .. {000 tfycar) 1 4 2 16 10
Products shipment (Tg) ............. 0.3 3 2 12 7
Ratios
Capitalfoutput ratio (K/Qg) ......... 1.1 0.8 0.7 67 0.5
Equipment per person (KfL) ........ ($ 00u) 20 25 09 1.7 1.5
Buildings and l.:_nd improvement cost
per m2 of roofed site (K,/S) ....... ($/m? ' ! , ,
Percentage composition L’l .......... (“;,) ) w@ g ? 1i; 1?
L2.......... (“) 57 5 76 66 il
Average vahie per ton (Qg/Q) ... .. t ; 77
Electricity consumption per ton of out- Ly 7708 LI i "o 7
put (E/Q ..o Whit) '
W(am} consumption per ton of output b 1050 w ™ o 1
WIQ) .o mift
Mm' r/g‘v} materials per ton of output (mife) s s ¢ ‘ ?
W& e, ¢ \ Y
Total transport per § of output ) 114 050 0.80 13 L
(Tm+q IQe) .o (kg/$) 1 2 4 6 3
B 000 cars.
b 000 umits,
T 000 GWh.
1000 m?,
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anstorwrs— Car parts Car scrvice — Car repair Coar o Plastics Plastics Plumber il Hyha,
A B £ A
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360 55 10 16 b 10 42 15 i 12
390 610 2 3 57 7 fus o 1,480 M
620 98 8 7 10 3 150 9 9 1]
L37%0 763 37 4% 92 115 3% % R 52
4370 223 3] 15 Yoo 295 Y84 2x2 6,150 ot
15 A4 5 os Am 0.3 0.9 0.3 09k o
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ANNEX 2 jeontmed)

. Yyl w2 9 94 P
PLAN T N H,‘.h‘», ‘f)'dﬁ’. Thermal Thermal Thi,
weer T o e et
e m e el
(. (f,’jfni’ )
Equipment (Kg) ... . o (UN S milhion) 3.0 1120 €40 15.20 2
Building and land i mlprmum s (k ) 16.40 2320 2.40 320 4
Toral working capal (K. 0.12 016 .64 L.20 !
Total capual requiremient (K3 ... n72 34.50 9,44 19.60 27
Site:
Rooted wes (8 HEN M) 839 98,0 160 170 U
of which tor pmdmmm i&,? 319 4.3 A5 k¥ 4.0
Total sites (8) R 150.0 60.0 62.) 4.3
Employmcnt
Managoers and highly skilled (L 1) ... {maneyoars) 13.] 1£.] 26 B 4
skiled (L2 .00 L n ] 102 18 78
Umskiled W % ... ... ..., 12 1y 2 K 1] 12
Total employmenc (L) .. ... .. Y L] 150 180 132
Toab skilladi: (4% ... ... 186 253 458 850 456
’ Poduction
Quantiey (Q) .. ... (N ¢/ year) 0.2 1.9 0.2 0.6% 1*
Value of production (Qg) ........... (8 million/year) L3 8.0 n 7.2 120
Est. value added (VY ... .81 5.1 18 46 7.6
Main ras materinls
M, ?»; ............................ (xWtfyear) 100000 2,500,000 128 5 s |
Elecricity and water
Blectrciey (F) ... o (million KWhiyear) 1.2 6.0 200 .0 68,0
Water (W) ... (e mdfyear) 140000 2,800,000 1,500 ] 63
of which: drinking water (Wy) . (ns’/day) 5 6 13 18 12
Teausport requirements
Ipue materials (T, ... ... ..., (ki t/year) - - 178 ) )
Products shipment € I — . 43 ’ xﬁ) nj‘
Ratios
Capital/output ratio (K/iQg) ..., 17.0 43 3.4 27 23
Equipment per peron (Ke/L) ... ($ ooy 86.7 1318 27 844 163.6
Buildings and land improvement cost
por m2 of roofed sive (K,78,) .. ... $im2 198 244 1% 158 431
Percentage composition l‘: o ;‘; , b A 17 19 32
......... 25 S
Avers age value per ton (Qg) Q.) ...... {555) 6,400 5‘3;;, 1"733 gz@ 13@1,),
Electricity consumption per ton of out- '
pue (E/Q) .. ... kWhin 6,000 ' 08,263
awr umsmuptxuu por ton ui ottput ; ! ‘an ! ﬁ.ﬁ Gslm’
(WiIQd ... fmdfy 0000 166,667 7894 141,667 63
Main raw magerials per 1on of outpnt ' ’ ' ‘
M) ... friy) XL y
Total transport per $ of output / 00 166,667 658 475 220
(‘T‘“ ¥ q["éj) e e e (kgﬁsﬁi — — n w lb
¥ o0 GWh,

bk e,
O howurs,
" per hour,
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" 97 9y 99 100
' ","" ‘4‘23'";{' Lavndry Laundry Lawndry
an 410) 1854) (X54) (834)
15,58 008 02 .03 .44
7.36 0,012 008 0.11 126
304 0.001 (.02 0.03 106
35.98 0.8 0.12 017 .76
131 0.08 0.3 0.4 1.8
7.5 0.08 0.2 03 1.3
63.1 0.10 0.4 0.8 25
0 L 1 2 6
V] 4 1 15 ”
1] 1 16 18 44
19 F ] » 12
5 54 73 %
25 » 0.3 0.45 2
X0 0.04 408 010 4
19.1 602 0.04 0.08 0




NOTES ON THE o PLANT MODELS

Plane |

A medium=vized industral slanghterhouse constructed
tor basic operations enly (exclides waste processing)
One=shitt operation
M, (1): Livestock (3en00n0 1)
(Not protitable)

Plawe 2

A swall-capacity dairy plant with low degree of auto-
mation
M, (1): Milk o000l
(Protiable)

Plaut 3

A mediuvm=sized, semi-automated dairy plant producing
pasteurized milk and various kinds of cheese, butter
and powdered milk
M, (1): Milk (38.00000x1 1)
(Prohtable)

Plant 4

A large-scale automated dairy collecting and processing
milk and producing all kinds of dairy products
Contintous operation on three shifts
M, (1): Milk (110,000,000 1)
(Highly protitable)

Plant $

A small-capacity. semi-mechanized plane producing
both natural and concentrated fruit juice
Continuous operation with scasonal fluctuations in
employment
M, (1): Fruits (3000 ¢)
(Not profitable)

Plant

A part of a multi-product firm producing soda water
and carbonated juice as well as natural and concen-
trated fruit juice ’

Contintous operation with seasonal Auctuations in
employment

M, (1): Fraits (5,000 ¢)

(Pmﬁtabk‘)

Pha 7 \

A small, labour-intensive (mainly female workers)
bakery plant of local significance
Two-shift operation

M, (1): Flour, sugar, salt (2,370 t)
(Highly profitablc)
Plant 8
A small, semi-mechanized plant supplying bread and
rolls for a sl town
Twao=shift operation
M, (1): Flour (6.4t
(Profitable)

78

Plamt 9

A large=scale bakery with modern equipment
Two-shift operation
M, (1): Flour and sale (11,000 t)
(Highly protitable)

Plant 10
A relatively small-scale sugar refinery
Amnual output of 34,500 t consists of:

Sugar 20,000 ¢
Molasses 6,000 ¢
Bagasse 8.500 ¢

Three-shift operation for 100 days during the harvew
period: twosshift operation in off-scason
M, (1): Sugar beet (150,000 t)
(Protiable)

Plamt 11
A mediom-sized sugar refinery with a processing
capacity of 3,000 t/day of sugar bect
Annnal output consists of:
Sugar 40,000 ¢
Molasses 10,000 ¢
Dry and crude cosscttes 40,000 ¢
Continuous operation on two shifes
‘M, (1): Sugar beet (300,000 ¢)
(Profitablc)

Plamt 12

A medium-sized plant with its own refine
Ontput consists of soy oil and animal feed
Continuous operation for about 300 days a year
M, (1): Oilsced (60,000 ¢)
(Highly profitable)

Plant 13 '
A medium-sized, partly mechanized foed-meal mixing
plant
Basic raw matcrials arc flour-mill coreals
(maize, barley and oats), proteins of vegetable and
animal origin, and various mincrals, visamins,
antibiotics and other additives
Two-shift operation
M, (1): Cereals (22,000 ¢)
(2): Protcins, mincrals and vitamins (9,000 ¢)
(Highly profitable)

Plant 14
An automated feed-meal plant
Principal raw matcrials:
Cereals
Protcins
Mincrals, vitamins etc.
Two-shift operation
M, (1): Cercals (39,000 1)
(2): Protcins, minerals, vitamins (23,0001)
(Highly profitable)

39,000 ¢
17,000 ¢
6,000 ¢

e TR T e v T AR,

i, A S e




N
partly mechanized wine-cellar for basic grape pro-
CUNSHIE
three-shift operation  during  the  harvest season:
shierwise, one-shift operation
M, (1): Grapes (4,000 t)
ighly profitable)

it 16
- snall, semi-mechanized brewery

Continuous operation with scasonal fluctuations
M, (1): Barley (1,150 ¢)

{Not profitablc)

Mane 17

A wmi-mechanized brewery, small yet cconomic
Continuous operation with scasonal fluctuation in
A
M, (1): Barley (2,500 ¢)
(Profitable)

Plam 18
A brewery of an cconomic size with an annual capacity
of S(I;T(}l’ll) hectolitres
Water consumption is reduced through  pareial
rechrculation
Two-shift operation
M, (1): Barley (9,000 t)
(2): Hops (500 ¢)
(Profitable)

Plant 19
A large brewery with an annual capacity of 1,000,000
hectolieres
Two-shift operation
M, (1): Barley (17,000 ¢)
(2): Hops (1,000 ¢)

(Highly profitablc)
Plant 20
A voft drinks plant with n annual capacity of 180,000
hectolieres
Fwo-shift operation with scasonal fluctuations
M, (1): Sugar (1,800 t) and carbon dioxide
{Highly profitable)
o M

\ fully-awtomated, small (20,000 spindles) cotton-
spinning mill
Two-shift operation
M, (1): Cotton (3,300 ¢)
INot profitable)

Dlant 22

11 automated cotton-spinning mill wich 22,000 spindles
Two-shift operation
M. (1): Cotton (1,800 1)
‘Not profitable)

Plant 23

A small coon kinewear plane caploving Tow-wape
temale labour ‘
Twoeshift operaton
M, (1): Cotton and staple tibre varn (230 ¢)
(Not protitable)

Pl 4

A sl weaving mill, employing mosthy feunale Libour
Twoashife operation
M, (1): Man-made yam (200 )
(Profitable)

Plam 2%
A tootwear factory with an anmual capacity of 600
pairs
Two-shift operation
M, (1): Upper and sole Ieather (280 ¢)
(Not profitable)
Plant 26
A large leather and rubber footwear factory with an
anmuial capacity of 1,500,000 pairs
it operation
M, (1): Leather, rubber and others (1,3004)
(Not profitably)
Plam 27
A wearing apparcl facrory located in o barge town and
cmploying mostly skitked babour
Twomshift operation
M, (1): Fabrics (2,500 1)
(Not profitable)
Pl 28
A relasively small-scale plywood plant
Uses buech logs (10,000 m? per annom)
Twaoeshift operation
M, (1): Beech logs (10,000 m?)
(Nox profitable)
Plawt 29
A smalbescale saw mill for beoch logs
M, (1): Beech logs (30,000 m?)
(Not profitable)
Plawt 30
A wouden furniture factory producing a limited raoge
of goods
Onc-shift operation
M, (1}: Wood and others (5,00 ¢)
{Not profitable)
Plam 31
A mediumssized metal furnitee factory  producing a
limited range of goods
Two=shift operation
M, (1): Steclstrip and tubing, and aluminmum section
(5.000) 1)
{Profitable)
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Pigey 43

A mcdhim-Cipaony nibrchoard facton
”\l\'\*\%)l'( ot ation
Mo Wood md wood waste (1o i
Nat protrablo

P 34
A pulp and paper mill producmy ordimary paper on e
bass o sulphate pubpl no seeondany processing
tacthnics
Besdos comterons wood tor pulp, the plant e
200 ot hamte tor fucd and 3000t of fimestoue
and chemcal produces as auvilary raw nuateriabs
Continuom operation for 330 davs a vear
M, (1) Comteroas wood (Huroon iy
(Not protitable)

PMlat 33
A mehm-sized pulp and paper mill
Uses 2200000 ¢ of auxibiary materials (chemicaks, me-
SEOHIC, (1 !|up¥km ¥ (‘it‘.)
Contmuous operation for 330 days
M, (1}: Wood (40,000 S md)
{Profitabl)

Mart 36
A relanvely barge Lctory supplying paper produces for
whool and office e
Twowshift operation
M, (1): Paper. cardboard. glue (6,50 ¢)
(ﬁﬁfﬁ.ﬂ‘k)

HPlans 3~

Al deather cnery uvmg mainly local materials
ad producng ke feather, ok leather and slecked
leather
Twoshitt operation
M, (1): Vegetable tammng substances (1.0600¢) and
lime
{Not profitable)

Plam 35

A fully mechamsad tamnery, speorabizing i upper

&‘&;k'!i* spht beather and ining keather for footwear
manufacturen

Twodutt Opcration
M, (D) Shins and hides (6.0 g
(Hhghly protiably)

Plant 39
A modern bt smalcapacty perrochemical plant

producing chnlone 200wy polvethvlene
polvstyrene, phienol and acctone (XK g '

K

Contiuons operation
M, (1): Gasoline (60,000 1)
(Nor protinable)

Plaur 40
A petrochenncal plint producing o number .

\e
atives of cthvlene, propylence and Cyfracu.. th
the nthzation of all by-products, but withow n

eetrolvsis faailities

Total annual ontput amounts to Y0000 ¢ wh
H3ww e are tinhed products tor sale, <. . n
RATRETINENT pl.l\ti(‘\, IOt of synthetic Pty
and 130 e of other chemical products

Contmuoms operation for 330 days a year

M, (1): Gasolene (6NLONN) ¢)

(2): Chlorme and other chemicals (114,004
(Protitably)

Plant 41
A medume-vzed. fully automated  plant producmg
mtrogen fernbizer
Contmuous vperation on three shifts
M, (1): Natural gas (100,000,000 m?)
(2): Superphosphate.  potassium  salt, lime e
(70,000 t)
(Profitable)

Plaw 42

A benzene plant using reformed gasolene supplicd by a
nearby refinery
By-products arc low-octanc gasolenc for refinerics and

waste gases used as fuel for the plant’s own operation

Continuous operation for 330 days a year
M, (1): Gasolene (240,000 ¢)
(Highly profitablc)

Plant 43
A smallcapacity petroleum refinery

Facilities incly atmospheric distillation and simiple

vacuum distitlation for bitumen production

Continnous operation on three shifis for 300 days a
year
M, (1): Crude oil (300,000 ¢)
(Highly profitablc)

Plaw 44
A smallcapacity petroleum refinery
Facilitics include atmospheric and vacuum distill. =
and a gasolenc reforming plant for bitumen -
duction
Theecwshift operation for 300 days a year
M, (1): Crude oil (500,000 ¢)
(Highly profitablc)
Plant 45
A modern petroleum refinery
Includes atmospheric distillation facilities with
cracking and catalytic gasolene roforming ir

fions
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aree-shift operation for 330 days a year
L i1y Crude oil (2.000,000 t)
hehly profitable)

46
arge-capacity - petroleam refinery with a wide
roduction programme including primary and sccon-
LTV processing

Cactlities include atmospheric  distillation, catalytic
cracking, catalytic gasolene reformation for bitu-
men and high-octane gasolene

Hiree=shift operation for 330 days a year

M, (1): Crude oil (3.000,000 ¢)

itighly profitable)

Mot 47
A highly automated independent coking plant
Annual output consists of 570,000 ¢ of metallurgical
coke and 30,000 ¢ of small coke for foundrics and
consumers.  By-products arc: tar, benzene, and
others (approximately 38,000t) and waste gascs
(about 120 million m?)
Fhree=shift operation for 330 days a year
M. (1): Mctallurgical coal (800,000 t)
{Profitable)

Plant 48
A small brickwork plant with a rotating furnace
About 9,000 ¢ of low-caloric coal arc required annually
for fucl
Three-shift operation for 300 days a year
M, (1): Clay (25,000 m?)
(Not profitable)
Plant 49
A rootingtile and brick factory with a twunnel furnace
Firing with heavy fuel oil
Continuous operation on three shifts for 300 days a
year .
{Not profitablc)
f“l";ll" ;0
+ modern, mediumesized roofing-tile factory
Fucl requirement: 5,000 ¢ of heavy fuel oil a year
Phree-shift operation for 330 days a year
M (1): Clay (37,000 m3)
Profitable)
‘ot 81
- wury small hollow-glass factory
Continuous aperation for 330 days a year
M, (1): Siliccous sand, stone and cullet (13,500 1)
‘Not profitable)
it §2
\ small platc-glass plant
Continuous operation for 330 days a year
M (1): Siliccous sand (14,000 t)

(2): Cullet, limestonc (18,500 )
Profitable)

Plants 33, 54,55 gud 50
Variousssized Portland coment planis
Coutinuous operation for 300 Qv o vear
M, (): himestone .l clay (hl.mt 33 ey
plant 34 320.000¢; plait 33 430y,
plant 36111000 )
(Plant 33 —unproticable; plants 34,
profitable)
Plaut 57
An acoustic and heat-insubating structural clay products
plant
Fuel requirement: 4800 ¢ of heavy fuel il 2 vear
Continuons operation i three shites
M, (1): Clay (50000 )
(2): Cement (18000 ¢)
(Profitable)
Plaur 58
A medimmesized plaster plant with no secomdary
processing facilities
Fuel requirement: 4,500 ¢ of coal a vear
Continuous operation for 300 days a year
M, (1): Gypsum (3200 ¢)
- (Profitable)
ant 59
A modem hydrated lime plane producing both quick-
lime and slacked lime ready for use
Fuel requircment: 8,000 ¢ of heavy fuel oil a year
Continuous operation for 330 days a year
M, (1): Limestone (33,000 t)
(Profitablc)

Plam 60 ®
A mediumssized lime plant with 2 shaft limckiln
having au annual capacity of 27,000t of quicklime
Continuous operation on three shifts for 300 days
year
M, (1): Limestone (37,000 1)
(Nut pt‘l)ﬁt;lblc)

Plant 61
A highly mechamzed lime plant with a rotary kiln
Fuel requircment: 10000 ¢ of coal
Threesshift operation for 300 days a year
M, (1): Limestone (45,000 )
(Not profitablc)

Plant 62
A prefabricated concrete building block factory pro-
ducing mainly blocks of a simple shape
Once-shift operation
M, (1): Cement (5,0001)
(2): Others (1,7001t)
(Not profitable)
Plan 63
A masonry with a small-capacity it producing concrete
products, including concrete blocks of a4 complex

shape

and 50
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One-shitt operanon
M, (1): Sand (18000 d)

(2): Clay products (15,000 1) and cement (3.000 1)
(Profitable)

Plany 64

A plant producing boards for partiion walls and for
thermic and acoustic insulation
Twosshitt operation
M, (1): Cement. wood. particle board cte. (115400 ¢)
(Profitable)

Plant 65
A small alumina plant located in the vicinity of a local
bauxite mine
Capital investment figure does not include investment
i mines and transpore facilitios; it does include
investment in a small thermal power plant
Continuous operation for 330 days a vear
M (1): Bauxite (225,000 1)
(2): Alkaline additives NaCOy or NaOH (15.000 )
(3): Low calorie coal (15,000 )
(Not profitablc)

Plam 66
An integrated alomina and aluminium plane
Continuous operation for 330 days a year
M, (1): Bauxite (450,000 1)
(2): Alkaline additives (30,000 1)
(3): Coal (145,000 1)
(Not profitablc)

Plan 67
A foundry producing tempered castings of 0.1—5 kg to
order
Two-shift aperation
M, (1): Gray and scrap iron (2,850 1)
(Not profitablc)

Plant 08

A madern foundry cquipped  with medivm-sized
cleetric furnaces producing steel castings of 1200 kg
Two-shift operation
M, (1) Gray and scrap iron (5,600 ]
(Not profitablc)

Plaut 69
A foundry attached to a machine factory producing
machine castings of 1—280 kg
Twoeshift operation
M, (1): Gray and scrap iron (1,200 ¢)
(Not profitable)

Plant 70

An independent foundry producing castings of 1—$0 kg
Two-shift operation
M, (1): Gray and scrap iron (20,000 ¢)
(Not profitablc)

L

Plane 71

An integrated steel plant producing Pig iron, crude .
and rolling mill products (final products); the ann,
production of 745,000 ¢ represents the rolling 1, |
products only

 Fixed capital includes a coking plant, a power pla

and ann oxygen plant

Three=shit operation

M. (1): Iron ore (60 ©,, Fo) (1,300,000 ¢)
(): Limestone (250,000 ¢)
(3): Scrap iron (75,000t
(4): Metallurgical coke (500,000 ¢)

(Not profitabl)

Plam 72

A small yet fully integrated stecl mill producing stecl
sheets and plates as its final outpue
Three-shift operation

M, (1): Iron ore (60°,, Fe) (2,600,000 t)
(2): Limestone (700,000 )
(3): Metallurgical coal (900,000 v)
(Nat profitable)
Pl 73

A steel mill producing crude steel (2,800,000 t) and pig
iton (1,300,000¢); has no secondary  processing
facilities, such as roll mifl, and no coking plant
Fuel requirement: 1,952,000 ¢ of coke and 362,000 ¢

of fucl oil for blast furnace
Three-shift operation
M, (1): Iron ore (6,000,000 t)
(2): Scrap iron (500,000 t)
(Not profitable)
Plam 74

A small. forged-stccl plant producing forged-stcel
products ranging from 5 t0'120 kg in weight and uscd
in machine tool factorics
Two-shift operation
M, (1): Rolled steel (5,500 ¢)

(Not profitablc)

Pla 75
A small, automated hardware plant producing screws,
nails, rivets, bolts, nuts etc.
Two-shift operation
M, (1): Drawn steel (6,300 ¢)
(Profitable)

Plant 76

A machine tool and special stecl products plant
Two-shift operation
M, (1): Special stecl (280 ¢)
(Not profitable)

Plam 77

A machine tool plant with an annual '
about 1,450 units of woodworking
Has no foundry; castings are done by other indenc:

dent foundries
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\ o«shift upcr;ttiun

o) : Steel, sheet metal (900 1)
) Castings (1,800 1)

‘rotitable)

' -S

Lint producing materials-handling cquipment
L wo-shift operation
M (1) Rolled seeel and castings (1,200 ¢)
(2): Timber
Nort profitable)

it 79
« parcially automated, metal drum manufacturing plant
I'wo-shift operation
M, (1): Sheet metal (12,000 1)
{Profitablc)

Plant 80

A seni-mechanized, houschold gas stove plant; has no
enamclling facilitics
Partial two-shift operation
M, (1): Sectional steel and shect metal (8,000 v)
(Profitable)

Plant 81
A modern, fully mechanized plant producing trans-
formers
Produces both small (20—60 kg per unit) and large
(400—300,000 kg per unit) power transformers
lvestment figure represents an initial phasc of a
multi-stage project and is therefore about 20 per cout
higher than the normal case

Fwo-shift operation

M (1): Copper goods and transformer sheets (10,500 ¢)
(2): Wites and transformer oil (6,000 t)

(Profitable)

Plant 82
A1 automotive parts plant producing radiators, axles,
geat wheels and various cast pars for cars

Serial production possible but without assembly-linc
()pcraﬁen

Twoshift Orcration
M, ?;: Steel sheet metal (8,500 ¢)

(2): Scrap iron (1,800¢)
{Highly profitable)

‘it 83

 pecialized service shop for passenger cars
*Not profitablc)

Sl B4
\ car repair shop specializing in body work
One-shift operation
M: (1): Spare parts (94 1)
Not profitable)

Plant 835

A car repair and service shop
Onesshift operation
M, (1) Sparc parts (168 1)
(Profitable)

Plaut 8o

A plant producing plastic articles
Two-shift opcration
M, (1): Thermosetting plastics (450 1)
(Profitable)

Plant 87

A plant producing large plastic articles
Three-shift operation
M, (1): Plastics (860 t)
(Profitablc)

Plant 88
A semivindustrial enterprise engaged in the installation -
of water supply, gas and central heating facilitics
Two-shift operation
(Not profitablc)

Plant 89

A construction firm specializing in industrial buildings
Scasonal operation on 1—2 shifis
(Not profitablc)

Plant 90
A small hydroclectric power plant

Turbine operations for 300 days a year
(Not profitable)

Plam 91

A hydroclectric power plane with a storage basin of
37 million m? of water
(Not profitablc)

Plant 92
A hydroclectric power plant with a stotage basin of
540 million m3 of water
Continuous opcration with 7,000 hours of peak-load
operations
(Profitable)

Plant 93
A small stcam power plant with three gencrator units
Continuous operstion at various outpis of clectric
power
M, (1): Coal (125,000 ¢)
(Not ;rofitablc)

Plam 94

A medium-sized steam power plant with one large
gencrator
M, (1): Coal 285,000 ¢)
(Profitablc)




Plant 935

A thermal power plans with one generator
Operanon for 5,000 hours a year
M, (1): Heavy fuel oil (220,000 )
(Highly protiable)

Plam 96 :

A modern thermal power plant with two gencrators
Operation for 5000 hours a year
M, (1): Heavy fuel oil (546,00 t)
(Highly profitablc)

Plan 97

An architectural design firm specialized in industrial

building designs
(Not profitabic)

Plant 98

A small laundry plane
Two-shift operation
(Not profitable)

Plant 99
A medium-sized laundry with its own boiler plant t,
generate stcam

Two-shift opcration
(Profitable)

Plant 100

An industrial laundry plant serving hospitals, hotels and
other institutional customers
Two-shift ation

(Profitable) :
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