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Central repair workshops in 
developing countries' 

(tKNMtAI. UNCTIONS 

Comparili with iiuUistri.il enterprises in developed 
countries, industrial enterprises in developing 

countries encounter special difficulties in maintaining, 
servicing and repairing their mechanical equipment and 
fleets of cars. Enterprises in imluMiialized countries 
have the advantage of being located relatively near the 
manufacturers of their mechanical equipment' and have 
a well-functioning transport system at their disposal. 
Thanks to the dense road and rail network and highly 
efficient postal and telephone 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 a well-organized enter- 
prise can dispatch the order on the day it is received. 
When ordering spare parts, the machine operator can 
consult an illustrated catalogue in which the spare parts 
are listed. Thus, he can quickly find the order number 
of the damaged part ami place his order. 

The entrepreneur in in industrialized country can 
also take advantage of" the well-organized repair service 
that equipment suppliers generally provide to their 
customers. Its well-trained personnel, operating special 
customer-service vehicles equipped with tools and spare 
parts render prompt assistance when called upon. In 
addition, there are specialized workshops that can carrv 
out heavy and specialized repair work. 

In developing countries, distance* between the 
manufacturer and the purchaser of the machines are 
usually very great. 1 here are generally very few machine 
producers in the country so that most of the machines 
and   equipment   must   be   supplied   from   producers 

* This aniiie is based on two hukgrnuud paper* presented 
to the Symposium on Maintenance and Kerfir in Developing 
I ountr.es held id Kmburg. Feder.il Republic oí tiernuny 
m November |')70: "feutrai înaintciumv and repair shop*"! 
by A. laberen/ ot the (ierniau Assm¡ation of Machinery 
Manufacturers: and "Maintenance and repair in small-scale 
industrie«" bv f.. Sain, former Director. Small Industries Service 
Institute, Okhla. New Delhi 
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abroad. Thus, the transmission of orders to the producer 
depends on the means of communication available. 
The communication with the foreign producer can 
frequently be very time-consuming. Inquiries—which 
are quickly dealt with in industrialized countries—may 
take weeks in developing countries. Furthermore, 
operating instructions, data on mechanical equipment 
and spare part catalogues are not always available or 
printed in the language of the country concerned. 
Obviously, translations may easily lead to misunder- 
standings. Regular customer services are still lacking in 
most developing countries. 

The delivery of spare parts can be delayed not only 
through the complicated communication to the foreign 
supplier but also through the obstacles for obtaining 
the necessary import permits and custom clearance etc. 
as well as through the inefficient transport system within 
the country. 

Special problems have arisen in developing countries 
because they have obtained from industrialized countries, 
to a large extent through bilateral assistance progr.i mines, 
a variety of machine makes, all oí* which differ consider- 
ably from one 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 
pr«»blem here is how to manufacture and repair the 
machine parts needed by small businesses when there 
is a lack of skilled workers and the necessary equipment. 
Owing to the lack of personnel and materials, industrial 
enterprises in developing countries are generally un- 
able to maintain their own mechanical engineering 
shops. Small enterprises are also unable to provide 
full-time employment for skilled repair workers. 

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



n-p.ur machinery tint has broken down .nul oven 
produce the required emergency spare parts, t'entrai 
repair shops are specialized repair shops servicing 
various industries ami other establishments in a specific 
region. The repair simps can be of great use m reirions 
where there is a relatively great concentratimi of indus- 
tries in particular, small-scale industries that have 
similar repair requirements. 

The   location   of a   central   repair  shop  obviously 
depends on the location and density of the industries 
it services and »MI what means of transport and com- 

~ inuincations are available.  The customer, that is, the 
-2 enterprises for which the  repair shops are  intended. 
4 should  be able to contact  the repair shop  quickly. 
H The proximity a( an  airport is another  factor that 
if may influence the choice of location. Another important 

factor in determining the location of the central repair 
shop is the availability of a mains electricity supply. 
Generating equipment belonging to the repair shop 
could, however, replace the mains electricity 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 facilities 
to the closest housing area. 

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

(ai R.cpair of machinery and equipment and the 
production of certain spare parts; 

(hi Training of apprentices, skilled workers, masters, 
unskilled workers through organized courses and 
demonstration of machinery; 

(c)    Carrying out work as subcontractor. 

The main function of the central repair shops is thus 
to repair machinery and equipment of small enterprises 
and to manufacture replacement parts such as gear wheels 
and all other parts requiring turning and milling opera- 
tions that can be carried out with the mechanical 
equipment available. In addition, various emergency 
spare parts can be produced. In this way central shops 
can carry out repair work beyond the technical scope 
or economic means of an individual enterprise. In 
particular, this concerns repair work requiring heavy 
repair equipment and/or highly skilled labour. Thus, 
the central workshop can economically use this heavy 
equipment and employ the skilled labour. 

The second important function of the central repair 
shops is to train skilled workers. A well-equipped 
central repair shop can easily prepare 20 to 30 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 to 12o 
apprentices in training. A well-equipped workshop is 
necessary for the first two years' training of mechanics, 
precision mechanics and toolmakers, blacksmiths, motor 
mechanics, electricians and perhaps also joiners. The 
number of apprentices is determined by the size of the 

shop, its mecli.inie.il equipment and. noi leas:, tin- 
number ot skilled workers able to pass on their knowl- 
edge and skill to .mother person. Hie future tednio- 
logical development o\ a coumrv depends on the 
quality ot training given to apprentices, and it is ess-mial 
that those who set the standards appreciate tins fact. 

Advanced training courses for skilled workeis leading 
to a mister's certificate should be held tn addition lo 
apprentice training courses. Short training courses tor 
unskilled workers should be held in conjunction with 
apprentice training courses, m order to create a labour 
force capable ot carrying out work that docs not 
require a craftman's skill. This will considerably reduce 
the cost ot repair work. 

The further training »>f workers for specialized work 
must also be considered. 'Ilie training ot" workers m 
special skills such as autogenous and electric welding, 
shielded arc welding, is m the interest of the central 
repair shops, because it will enable small enterprises 
eventually to have repair work carried out Im ally. 
This will tlien reduce the central repair shop's work 
load. 

The planning of a central repair shop must be based 
on the expected volume of repair work. If the inflow 
ot work is not continuously m correct proportion to 
the si/e ot the shop, additional work of a different type 
may be undertaken, lor instance, the manufacture of 
certain consumer goods could he commercially feasible. 
They could be produced on the presses available, and 
tins would till the gaps between repair work, t are musi 
be taken, however, not to allow repair work on vital 
machinery .iiid equipment t>» suffer as a result of the 
prttduction of consumer goods. K. ¡>.ur work and the 
production ot replacement parts must always be given 
priority. 

The central repair shop should be equipped with a 
Mltti«lent number of midline tools of' different si/es 
and working capacities MUÌ of the most straightforward 
design and construction, possessing all the usual fittings, 
together with special attachments, and a complete set 
of t*M»K. Special-purpose machines that remain unused 
most of the time, and therefore reprisent a bad in- 
vestment, and also automatic and scuti-aiimntatic 
macliines, should be avoided and preferente given to 
manually operated machinery, situe work seni to the 
central rep.iu  shops is so varied in character. 

The central repaii shop will need the following simps 
and equipment : 

(til Machine tools lathes ot various types; IK lu h 
and coluinn-tvpe drilling mat limes; milling ant I 
planing midlines of various si/es; grinding 
machines of various types, e g. tool '/rinding, 
cyliinlric.il grinding, súrtate grinding, double 
wheel statu! grinders; sawing mat lunes; 

il>l     Welding shop    clettru and autogenous welding 



.imi cutting equipment,  spot  welding  equip- 

ment: 
i,/     Smithy    blacksmith's  forge,   .invìi   .uul   swage 

blocks; 
1,11    1 insmith's shop   tin shea's, multipurpose mach- 

IIH'. 

111,1 

mainiti* -• .M.-J-      .••• ii 

ie.   follimi;   press.   embossing   .uul   bending 
lachiiu. flanging .nul wiring machine, hydraulic 

presses ; 
Í, )    (ouierv-   planing machines, band saw. circular 

saw. carpenter s Inn Ins; 
HI    Toolroom   a variety of hand-operated electric 

machine tools .nul complete tool sets: 
1><)    Appretmce workshop- workbenches ami vices; 
iht   Classroom   appropriate equipment. 
Should the planneil central repair shop be extended 

to include  vehicle repairs,  the  following  stiops ami 
equipment will he needed: 

Ml    Engine  repair  shop   equipment  required  tor 
repair of valves, cylinders and pistons; 

f/»i    Shop for the repair of electric unit»— te« stand 
for dynamo and starter; 

ft J    Battery-charging station   battery-charging 
equipment; 

id)   Chassis repair shop- pits, lifting stage*, lubricat- 
ing bays, brake testers, ttre repair equipment, 
balancing machines: 

(t't    I !ar-w ashing plant ; 
if)    Paint-spray mg plant. 

The- above-m.-ntioned list of equipment d< es not 
claim to be complete. It is intended to »how what 
equipment a good repair shop »tumid have if it is to 
carry out a wide range of repair work and cannot 
exactly anticipate the tasks with which it will be con- 
fronted. 

When the repair shop is king planned, it must be 
ensured that su'Hcicnt materials and t«K>l» that are 
subject to wear are available. Special emphasis must 
be placed mi the supply of technical gases. Owing to 
the large number of machines and equipment obtained 
from various countries, tools of both the metric and 
the lirittsh systems must be available. This applies 
above all to drills, screw taps, reamers ami spanners 

Precautions should be taken against tire, theft ami 
accident : sanitary installations must be provided. Office 
space must be provided tor the technical management, 
administration ami personnel office. In addition, meeting 
rtHmis. recreation rooms ami canteens are needed. 

There is no doubt that in most developing countries 
there is a real demand tor central repair workshops. 
Much has been donc m the field of training, especially 
the training of appi entices, but there is no agencv 
where repaiis. training ami perhaps Hie production of 
consumer goods are earned out under the same roof; 
the establishment of such .in agencv would be desirable. 

Nevertheless, the establishment of' a central repair 
workshop   raises  certain   problems.   In   main   regions 

where businessmen are already operating relatively 
simple machinery, it is possible to fimi workers who 
are prepared to carry out repairs on this machinery 
but then equipment for doing so is primitive. Under 
these circumstances, the repairs, which can be made in 
a central repair shop in a few hours, require many 
days o( laborious work. These workers lose their jobs 
when a central repair shop is established. 

There is. oil the other hand, a danger that m a modern 
enterprise like a central repair shop the administration 
mav develop out of all proportion to the size and 
profitability of the enterprise, with the result that the 
cost of the jobs to be done will be high. The customer 
will have to consider carefully whether the repairs may 
not be cheaper when carried out in the traditional way 
with hammer and chisel, even if he has to wait longer. 

Another question to be decided is whether the central 
repair shop should be a governmental or private enter- 
prise. Who is to provide the funds and administer tin- 
enterprise? Are funds available from development aid 
or will the Government have to provide the money? 
If the enterprise is to be run privately, how can prices 
be controlled? 

Mention should finally be made of the mobile work- 
shop, which has proved its valia' all over the world 
and whkh should be particularly important for develop- 
ing countries. Industrial enterprises in developing 
countries are often spread ovir a wide area or are located 
far from the industrial and transport centres. Under 
these c militions, mobile workshops can significantly 
assist individual establishments in carrying out repairs 
and even maintenance. 

A mobile workshop is generally mounted on or in 
a normal vehicle, such as a lorry or station wagon, 
or a vehicle with special features is used. The size and 
the equipment obviously depend on the type and 
volume of the jobs to be carried out. The vehicle 
should not only serve to transport tin- equipment but 
also to provide working space for several craftsmen. 
The craftsmen, including the driver, should be trained 
in as many skills as possible. 

The functions of the mobile workshop are to diagnose 
mechanical  defect» and  to carry out  the  necessary 
repairs on the spot. The craftsmen decide whether 
they can make the repair with the equipment of then 
particular workshop or whether a part must be brought 
to the central workshop. Straightforward repair wot1 

ami the production of simple spare parts can usuali\ 
be carried out on the spot. In other cases the damage- 
part must be removed and brought to the centi 
workshop to be repaired or remade.  If the win 
machine is found in need of a general overhaul. 
generally must be sent to the central repair shop. I 
this purpose a fleet of transport vehicles belonging 
the central repair shops must be available on reque 
To determine how many of these vehicles are reqir 
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in .i region and what their capacity should be is often 
problematic. The requirements can in mos! cases be 
definitely determined first after the elapso of an initial 
period of operation. 

Central workshops, mobile workshop-,, transport 
facilities for the central workshops as well as the supplies 
oi material and spare parts for these repair shops and 
the shops within industrial enterprise* must be regarded 
as necessary elements of a complete system for repair. 
The establishment of such a system requires thorough 
planning with due regard to the present and future 
industrial structure and location and the resources 
available. 

It tlP Al M WORKSHOPS IN INDIA 

Rural Arras 

The change« that have been taking place in Indian 
agriculture in recent years are the result of a enmrtotn 
policy of the Government to encourage mechanized 
farming. Initially, the Government advanced a large 
number of loans to farmers for the purchase of tractors 
and equipment, and the effect of this policy on farm 
productivity has been heartening. However, because of 
inadequate maintenance facilities, much costly equip- 
ment has remained underutilized. For the farmer in a 
remote village, it is bv no means easy to make arrange- 
ments for the repair of his tractor, implements and 
pump etc. when they break down. The nearest work- 
shop, which itself is poorly organized and has the 
scantiest facilities, is perhaps miles and miles away, 
and no quick and economical means of transport and 
communication are available. With the growth of 
mechanized farming, repair and maintenance, which 
used to be the domain of the village »mitri (technician 
skilled through experience alone), the blacksmith and 
the carpenter, is changing its character. With the ever- 
increasing number of tractors, implements, pumps, 
motors and the like, the need few better facilities for 
maintenance is beginning to be felt. 

The increasing affluence of the village farmers and 
the conventional repairmen has led to the evolution 
of a new class of entrepreneurs, the once skilled mislri 
becoming the owner of a small workshop having a 
lathe or two in addition to a few other machines. Many 
such workshops have sprung u;> in areas where skilled 
craftsmen were concentrated; for example. Ludhiana in 
northern India, which was once famous for its artisans, 
has become a sizable industrial centre with numerous 
small factories manufacturing sewing machines, bi- 
cycles and even machine tools, besides many other 
consumer goods. Many of the small workshops working 
as ancillaries to the larger manufacturing units can 
provide the necessary maintenance facilities for farm 
machinery. 

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

hardly recogm/ed. owing to the farmers' lack ol 
experience. I lie small village workshop owneis are 
equally ignorant when it com.s (l, maintenance ol' 
their own machines. Both groups are only now lu- 
eommg aware ol the advantages o» increased machine 
productivity resulting from better munteiiance. perhaps 
because a son or a relative of the farmer or the work- 
shop owner has received formal training m mechanics 
at the nearest industriai training institute. Much, how- 
ever, remains to be done to improve the miititeuance 
facilities for tractors, implements and the like. 

Since farms are scattered, and this is particularly true 
ol a sprawling country like India, it is not economically 
feasible tor each far<v r to have his own well-equipped 
maintenance facilities because of the large initial in- 
vestment involved. 

In general, each «>f the tiny workshops run bv the 
skilled tradesmen, which now exist in the nearest 
small towns, specializes m a specific trade, e. g. a |nrsoii 
with sontc knowledge of turning may have one or 
more lathes only. Similarly, the blacksmith ami the 
carpenter have the skills of" their respective trades only. 
Thus, having a tractor repaired, for example, is especially 
difficult because the farmer has neither the means of 
traiisport.'tion nor the tune to go from plan' to piati- 
to colici t the necessiry spares and to bring them to a 
repair workshop. 

For equipment like tractors ami pumps and equipment 
used in small metal w «irking factories, n is essential to 
have a set of spares handy if long downtimes are to 
be avoided. This implies stocking of important spares, 
which involves tremendous cost and would be a most 
uneconomical undertaking for the individual farmer or 
the small industrialist. 

The establishment oj maintenante  workshops  by private 
entrepreneurs and farmer co-operatives 

It is urgent that the Government encourage i In- 
setting up of comprehensive maintenance workshops 
ill the sindl tow.is most accessible to villages nearby. 
Enterprising private individuals and/or agruultui.il and 
industrial co-operatives could establish si h workshops, 
in which the most frequently required spares coniti In- 
stocked. To encourage such net ion the Government 
could : 

(a) Make credit available on favourable terms to 
individuals or co-operatives to enable tliein to 
purchase midlines for in untenant c. Hum 
granted credit should have demonstrated their 
technical and administrative ability. 

fh) Provide at subsidized rates plots ot land, with 
an assured supply of power and water, for 
setting up munteiiance workshops. 

(e) (ìive incentives to tradì apprenti«es m the 
varions industrial training institutes m the 
vicinity    to   .inept    employment    in    village 

J'; 



workshops. Such empio) tuent could perhaps be 
m.uk' .1 condition ot' admission to the institutes. 

1,1) Besides the trainniLi in specific crafts tint workers 
receive .it the indus;rial training institutes, it is 
also desirable to have eotirses tor training 
ineehanies in vano.-s holds. This eau obviate the 
neeessitv ot" empio) ini; many specialized cratts- 
men in small workshops. 

Mobile workshops run by companies Sfilino farm f.jiiip- 

meiil 

Mobile workshops are extremely useful for servicing 
an extensive area. Such workshops, which perhaps 
contain a lathe, a drilling machine, a shaper. welding 
set. working tabic and workmen's important tools and 
instruments etc. are set up in specially constructed 
trucks. The power tor running the machines is provided 
either by an independent diesel engine generating set 
or is taken from the engine of the truck. In areas where 
there are no roads suitable tor motor vehicles, animal- 
driven carts are uscii. 

It will be in the interest of companies selling tractor 
and firm equipment to run mobile workshops as a 
regular part of their after-sales «crvice. These work- 
shops, operating troni a central location, can cover an 
area of abott W square miles. The companies can also 
store central1)- the necessary spares and maintenance 
materials. 

hi India, the government-run small .ndustries service 
institutes (SISIs) in the vai ions states have set up many 
village extension centres and mobile workshops. These 
centres and mobile workshops provide repair and 
maintenance facilities tor mechanized equipment in 
remote villages. T ven if there were a sufficient number 
oi well-equipped workshops in the nearest towns, they 
could not economically meet the maiiiteralicc needs ot 
these villages. Small-scale industry in rural areas consists 
mostly of manufacture of agricultural implements, 
vooden and steel furniture, toys; processing of agri- 
cultural produce: fabrication work etc. The mainten- 
ance facilities described so far will serve the purpose of 
all such units fairly well. 

( 'rluut areas 

Small-stale industries in urban areas have special 
features of their own. I he two main types of small 
units are: .multar) industries, which are feeder units 
tor the large-stak sector; and general-purpose units 
manufacturing ,i l.uvc variety of consumer and other 
goods, lioth tvpe* ot unit have grown substantially 
over the last twuitv vears. 

Most small units hive no separate maintenance 
section, ami in must uses there may not be sufficient 
justification tor having one. The machines—sometimes 
quite modern and sophisticated ones---arc maintained 
either by the operators themselves or at best bv a tew 

titters/electricians who have very little knowledge ot 
the machine, not to mention the repair and maintenance 
it requires. In any case, repairs arc made only when the 
machine breaks down. When production is urgent, the 
owner/manager devotes considerable effort to gcttinu 
the machine repaired, but if production is not urgent, 
the costly machines and equipment are normally left 
entirely to the care of the titters. It is c|iiite common 
to hear that extremely costly and sophisticated equip- 
ment, imported by small units only after overcoming 
enormous difficulties, is lying idle or grossly under- 
utilized because of poor or no facilities for maintenance. 

Facilities within factories 

Most factories rely on their production op'-ratives 
for maintenance of the machines. This is parti. '   ' 
true of industries employing basic machine tools (lai!, 
shapcrs, milling machines, grinders) in their product u . 
processes. Here production and maintenance interest 
normally  clash,   and   the  owners/managers  tend to 
favour production at the expense of maintenance. 

Factories using special-purpose machines for produc- 
ing consumer and other gotnls do have some semblance 
of maintenance crews, but their function 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 pn>- 
duction processes, production is too frequently inter- 
rupted in order to make the spare parts required for 
maintenance. But industries employing special-purpose 
machines for production seldom have maintenance 
machining facilities of their own on account of the 
large initial investment involved. 

Outside maintenance facilities 

Small units have their maintenance machining jobs 
done by outside factories in the vicinity or in the nearest 
small industries service institute. They employ their 
own maintenance personnel, however, as the skills 
required by a particular unit are seldom available from 
outside. 

The disadvantages of using outside maintenance 
machining ficilities are: 

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

(b) Only small units, which are generally inefficient 
normally take on small maintenance machin1 

jobs. The poor service they provide can le 
to loss ot precious proiniction time for the 
purchasing the service. 

(c) The cost of odd jeba done by outside sr 
units would be generally exorbitant becau« 
the non-repetitive nature of the jobs. 



i 

Whether it is better to have the maintenance machining 
facilities within the industry or to purchase outside 
services will depend upon: 

Iti)   The availability of" facilities in the vicinity; 

(b) The cost of downtime of the production equip- 
ment. Industries working at capacity may opt 
for their own facilities in spite of'the heavy 
initial investment involved; 

(c) The extent to which outside sources have the 
skills necessary to 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 earlier, a specific problem in the setting tip 
of outside facilities for repair is to determine whether 
they should be private or public. The experience gained 
so tar in developing countries like India shows that it 
is generally very difficult to maintain the economic 
viability of commercial workshops because of the 
uncertainty regarding the work load. Privately owned 
workshops that take on some regular manufacturing 
activities in addition to the maintenance service they 
provide to other factories find it easier to remain in 
business. The viability of the workshops also depends 

on how efficiently they are planned and managed. In 

the vicinity of" all the important centres of small-scale 
industrial activity there will always be .1 grcal need 
tor their services, in particular for precision |ohs. 

(¡overnment agencies hke small industries service 
institutes, winch are mostly located near the areas 

where small units are concentrated, and prototype 
production-t-iun-tr.tiniiig centres provide very useful 
maintenance services. The mam advantages these public 
agencies have over the privately owned workshops are: 

(a)    I hey  have   all   the  machines  and   equipment 
required for maintenance jobs. 

(It)   Tlu-y ilo not lack trained and skilled personnel 
because the stability offered by governmental 
service  continues  10  be  attractive   tor   most 
people. 

UÌ They generally encounter fewer difficulties m 

procuring scarce and iiti|«ortcd materials and 
spare parts to keep their inn bines and equip- 
ment in running order. 

Nevertheless, the efficiency of the services they 
provide to small units is not what it should be. Uns 

is mainly because the personnel in these- agencies lack 
incentives to give good service promptly. 

The following tables give the estimated costs lor a 
village block workshop, a mobile workshop for rural 

areas and an urban common facility maintenance slutp 
for small-scale industries in India.. 

r*Ue I 
                                     RKQUIRKMKNTS  Of TYHt.AI    VII I AM.  MOCK   WlWKSHOp   IN  ISillA 

Initial cm of faut, holdings and equipment Btímutnl          fktmmi 

V&Vttms '" a^»,,'tm to rm' «»wner/iitmager who 
Land, buildings, power and water conncx- should in- a person with tcclmtial baik- 

ionsetc  2Ml\                  ground and should he responsible tor 
Centre lathe  5/IHI                   organizing and maintaining the facilities, 
Drilling machine     |*5(Jli                  purchasing, billing and collection, trouble 
Welding  quipment   both gas and electric l.lMUt                   shooting and general administratis finn - 
Bench grinder  *4tK)                   «ons, the following staff is needed: 

Testing equipment for fuel injection system 7.IMKI 
Miscellaneous facilities (fitting bench and 

vice, tools etc.)    5fMl                 ()ne gcneral-purpou- maciullisi  who t .,„ 
Conveyance (motorcycle) tor providing the operate lathe, drill, grinder and weldm* 

necessary mobility to the mechanics .... «JU                   equipment   

Total cost 1K.6IMI                 li,K> general-purpose   medianil   or   fitur 
II'»!.;...      •. 1 specialized  in   automobile  tn.,iutciiaii<c. w orkmg capital /r,          .        . -      .        .                . 

r   ,   r      1                                  . ilhe number o| siuli mediami s iati lu 
v.« st ot stocking necessary spares for trac- ilim,ISi.d ¿crH.mimil upi,„ th, Wt ,rk |,,,„». , 

tors, p„mps, mot0rs, diesel mgines, and 0|H, gcll,r.,|_pitrn,m. |„.|p,T 

normal materials required for mainten- 
ance     2 (UNI                                                                                 liit.ihost 

Ytwly alfar y 
m f S e'lhitt 

Milu 

'H*i 
V«i 

2,i*H) 

'•>} 



TMe 2 

RFQLINI MINTS  Ol   TYPICAL  MOBILI:  WORKSHOP FOR  RURAL  ARI AS IN INDIA 

Plant mid eiptipment Biwutud 
tost m 

{S dollars 
^ or 5-ton truck with special body    5,01 <> 
Centre lathe  5,000 
Drilling machine  1.5W» 
Welding equipment both gas and electric 1,0110 
Bench grinder  400 
Sbaper    «*> 
Workbench, tools etc  13*» 
Electric generating set diesel (optional) ... 2,000 
Heat-treatment furnace and forge   2,000 

Totfj con n,mi 

II orkiug Hipiiai 
For special steels, spares and other Material 

tor maintenance, travelling, fuel oil: and 
other charges  2,000 

Ptnomwl 
It is proposed that the mobile workshops be 

operated by SISI under the supervision of 
extension officers specially trained for 
maintenance. The salary of such personnel 
is not accounted for. Other personnel 
required are: 

Yearly salary 
in US dollars 

Truck drivcr-cum-generating set operator       900 
Machinist         900 
Turner         900 
Wcldcr/hcat-trcatment operator          900 
Fitter, torgenun          900 
(ieneral-purposc worker         900 

Total cost     5,400 

tdk) 
KlOl IRIMF.NTS Ol TYPICAL COMMON I ACUITY MAIN TLNANC1, SHOP FOR SMALL INDUSTRIES IN URBAN AREAS IN IMMA 

Iniiittl ma tf lane, Imildings ani «ampnmn llninmttd 
mi hi 

US à^lars 
Land and buildings  7,000 
Two centre lathes   one for precision jobs 

and the other tor general-purpose turning 
jobs  10,000 

Universal milling machine   8,000 
Surface grinder  6,000 
Shaper    1,200 
Drilling machine   which can also work as 

a vertical boring machine  3,0110 
Bench grinder  401) 
Welding equipment   both gas and electric 1,000 
A heat-treatment furnace and a small forge. 2,<k»1 
Miscellaneous equipment for fitting jobs 

(benches, vices, mois etc.)   1,000 
(Mice equipment and furniture etc  800 
Other miscellaneous initial expenditure  60(1 

Total cost 41,1X10 

Working ùipthil 
For stocking the normal spares, tools and 

materials for maintenance jobs, electri- 
city, gas etc  2,IXK< 

Pemmtwl 
In addition to the owner/manager who 

should be a person with technical back- 
ground and who will be responsible for 
the utilization of facilities, purchasing, 
billing, collection, recruitment and train- 
ing of star!* and general administration, 
the following technical personnel it 
need«. J: 

Yearly salary 
in US Mart 

Two turners ($9*X) each)      1,800 
One machinist        900 
One wclder/hcat-trcatment operator        900 
One general purpose fitter/forgeinan, with 

some training in electrical jobs        900 
One die fitter           900 
Two   helpers   for   general-purpose  jobs 

($600 each)         1,200 

Total cost     6,600 

The exact number of persons however should depend 
upon the work load; it is most important to control 
closely the utilizatimi of maintenance workers. 
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A compendium of industrial 
plant models 

INTRODUCTION 

Experts engaged in the task of scanning and screening 
specific project proposals for industrial planning arc 

constantly in search of relevant reference data, especially 
data concerning the techno-economic characteristics of a 
great variety of industrial plants or establishments. In 
a way, every expert has his own "compendium of 
plant models", partly noted in his memory, partly 
stored on his shelves, partly to be recovered from his 
professional contacts etc. 

These compendia, held as a personalized stock of 
knowledge and experience, are often no more than a 
hotchpotch of engineering handbooks, partial blue- 
prints of factories, financial reports of corporations, 
scraps from trade journals, and even chit-chat. Despite 
its critical role in guiding each expert's work and 
judgement, one can seldom attach any rigorous concept 
of "norms" to such a personal compel diuin. Am!, 
just as tantalizing as its conceptual looseness is the fact 
that its coverage, in terms of various industrial brandies 
and of national and regional environments responsible 
for differential characteristics of plant performance, is 
limited. 

This article will address itself to the issue of "personal 
compendia" of plant mode!, by reviewing in detail 
one example of such compendia. The tabular projection 
given by the compiler was the product of his research 
effort, rather loosely controlled but sustained for many 
months on the strength of his personal interest The 
example thus represents a personal compendium that 
is quite extensive in coverage. 

The compiler of this particular compendium admits 
that the parameters characterizing most of the models 
are no more than a loose compound of the features 
of industrial firms he has observed 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 "economicillv 

feasible", "believed to fall short of the minimum 
economical size" etc., these statements were not neces- 
sarily based on a formal analysis of given plant para- 
meters. It seems that the compiler himself did not have 
an opportunity to examine his entire compendium in 
terms of profitability under reasonable factor price 
conditions. 

This article offers a profitability analysts of the data 
in the same compendium. It uses a simple and quick 
graphical method, which may be easily applied to the 
plant or enterprise characteristics expressed by a limited 
number of parameters. While the method is'cxtrcmcly 
simple, it can guide the search for compilation errors, 
accidental cases, misleading observations ite. and thus 
locate any serious ambiguities md biases in the available 
information. 

A continuing concern of UNII Mi in carrying out 
its technical assistance activities for the developing 
countries has been to clarify data pertaining to plants 
and enterprises. The publication ,»f the frofilfs <>/ 
MmiuftuttmiH! liiiitblhhinnits1 can be mentioned as one 
such effort. The UNIDO profiles programme itself has 
evolved with the broader aim of promoting and 
supporting co-ordinated »".eld action in indivnlii.il 
developing countries by unearthing more and better 
"micro-data" for industrial programming. The latest 
developments in the UNUM) profiles programme will 
be briefly reviewed at the end of this article. 

I'lHSOfsAt  fOMPINUMJM: AN IXAMI'll 

A specialist in inilustri.il location planning rcicntly 
devised what he called a "system of tcchno-c<oii<>uue 

i ID SIR. I. 4 (Vol. li and II > NIK. I.,i (Vol. II) have altr.idy 
been published (Sales Nov ÍÍ7.II.H 17 .Hid f.8 II li H, respe.- 
tivclvj. Vol Ml ot this series, mutammo a lollectum of d,,u 
from a different group ut uuintries, will lie published M um. 
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indicators '. I he author. Iv.m Krou'.- was una\< arc 
nt the existence nt tin- UNU>C) profiles programme, 
which, although broader m scope, has the same objec- 
tive as the Kresie study, namely to help planners in 
orienting and programming industrial development. His 
collection was much less ambitious in its scope and 
coverage than the HNIIK) /Vi'/f/o- and consequently 
less flexible in its utility as reference data. It has so 
far covered .»HI "models", or. more precisely, "speci- 
mens" of Yugoslav industrial enterprises. A tabulation 
of the "indicators" of these models is given in tin- 
annexes to this article. A tew characteristics of" this 
tabulation may be noted. 

first, most of the individual models are based on 
observations of plants or enterprises currently operating 
in Yugoslavia. There are a feu exceptions, such as 
no. 4f> (integrated oil refinery) and no. % (thermal 
power plant), which ''iclitdc some extrapolations based 
on technological or engineering enmates. Most models 
reflect the soci i-political fc.mrcs of the Yugoslav 
economy during the years of reference (the second 
half of the l%tk -mostly l%6) as well as local peculi- 
arities of the individual cases. In translating actual cases 
into "models", the compiler attempted to normalize 
tin estimates in each case by smoothing out random 
shocks or elements susceptible to temporary fluctua- 
tions. The normalization was performed mostly in a 
lotse manner; sometimes the compiler used statistical 
averages, sometimes arbitrary adjustments of perform- 
ance records for engineering norms (e. g. production 
adjusted for normal capacity utilization). A vaguely 
prescribed mixture of engineering ami economic'con- 
siderations is characteristic of this type of personal 
compendium. 

Second, tin sampling of reference plants was not 
systematical;, linked to the characteristics of the Yugoslav 
population (e. g. taking the quartile. quintile c"tc. of 
the size distribution of plants in each branch) nor to 
the trend and pattern of technological variations at the 
world level, for some industries, the compiler manag d 
to find a few comparable cases representing different 
technologies ,\m\ plant sizes producing similar products, 
but for other cases, he was unable to find the necessary 
data. Hie coni|Hudiuiii is thus highly incomplete in 
its coverage. 

finali), the number of parameters from which each 
model is constructed is iprite small, for some reason. 
the author failed to include data on the value of r.nv 
materials, which makes it difficult to establish the v. hie 
addeil through the operation of specific plants. 1 he 
parameters included in the compendium are as follows; 

- I urientU I lead ,.| the I Vp.miiicn: of lernton.,1 Develop- 
ment .11 die /.iijieh Institute of hoimnm .. /.lureb. Yugoslnii 
UNIDO wtshes to espn s gratitude to tin'author, «ho lus 
kind v agreed to the use ol |„s personal compendium for this 
anule. 

S-J 

di) fixed and working capital—expressed in terms 
^f the US dollar equivalent and based on the 
price level prevailing in Yugoslavia around !%(>. 
Note that a significant proportion of industrial 
equipment has been domesticali; produced ami 
its price is comparable to the ¡ntc-rnarnn.il price. 
The price of imported machinery includes 
customs duties up to 30 per cent. 

lb) Site requirements-- measured in square metres 
ami distinguished as between roofed and non- 
roofed sites. 

If) Labour requirements—broken down into higHv 
skilled (managers, professional engineers etc.); 
skilled (skilled workers, technical and administra- 
tive personnel); and unskilled (workers with no 
formal education and training). No information 
pertaining to the average wage levels is giun. 

Iti) Value and quantity of output- given fui .¡I! 
the major products of a plant as total monetar, 
value and weight (usually metric tons) of 
annual output. 

Iv) Electric power and industrial water consump- 
tion. 

if) Major raw materials- identity and weight 
(metric tons) given to indicate the basic pro- 
duction in each plant. 

If) Transport requirements -classified as input- 
output ratio in terms of gross physical weight 
ot the purchased raw materials and of the final 
products of a plant. 

An analysis of t'eoiiomk tffi.iciity 

The omission of data indicative of commercial 
viability may have been intentional, but this is quite 
unfortunate if one wishes to distinguish between 
economically viable and non viable "models" under the 
given circumstances. Therefore, the analyst made an 
effort to guess the approximate value-added content 
of the production for each case, using other murro 
of information relating to the cost of raw materials. 
Once this information ,s given, the compendium easily 
lends itself to a synoptical analysis, of the relative "econ- 
omic" positions of the plants included in it. 

Figure I. a scatter diagram, shows the amount of 
capital and labour employed per dollar's worth of net 
output (value added) in each plant (idditified by the 
attached numeral). The two co-oritinatcs for the scatters 
are: 

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

Horizontal axis-total man-years of labour (unit: 
I 1,000) adjusted for skill composition divided 
by net output. 

The adjusted  man-years represent unskilled labour 
equivalent:  i.  e.  highly skilled  and skilled workers, 
respectively, were counted as five and three times the 



Figure í 

CAWTAI ANI; 1AB01H MiH mill A«*s WOBTH of Ol m t AMI 
iso-cosr UNIS 

mi« Yt.MOi 

K = Capital; L     Labour; V     Valut- added 

equivalent of unskilled workers. (The weights are 
related to the average wage and salary levels applicable 
to the different skill categories.) 

The plotted points may be calici! "iso-ineunte" 
(= $1) points, sino they indicate different combinations 
of capital and labour required to earn one dollar of 
value added. These iso-income points are then < m- 
trasted with the aid of two sets of factor-price assump- 
tions. The lower iso-cost line (line À—B) is drawn on 
the assumption that the average ye rly cost of financing 

and maintaining the origin il investment will not 
exceed IM per cent of the total capital rt-tjuircim tits, 
and the wage for <me man-year of iinsl.dlcii hit mur 
will be .»bout $l,5<lil. The higher IMMIHI ¡ntr (line 
(" 1>) assume«, the cost of capita! tu br 12 per cent 
per year and the yearly wage to be $6<H I l"se assumi'«! 
figures are probably reasonable for Yugoslav mti-r- 
prises. Note that any point IMI tlwse iso-<ost Inns 
represents the combination of capital and lalxnir at 
their given prices that a one-dollar aunad budget can 
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afford. I IR area hounded by the two separate iso-cost 
lino indicates. then-Ion. the i utin r.ititii- ot different 
input toiiihiiiatioiis th.it i,ni IH pun based per doll.u 
(per annulli), it tin input prins remain wiilim tin 
spci tiled biHlllik Needless tu vi y. tili- Uilhl.il dope 
ut sui h .m IMH'OM belt iliriits tumi country toiounin 
.nnl dcpmds on tin relative tailor supply situati.MI in 
each lountn. I In- wiilth of the kit depends on tin 
competitiveness ot factor markets w uhm tin touiitrx. 
.nul this m turn ilipuiils un hanking systems. Lbour 

mobility  ili. 
It .1 simple i(iniinuii.il profitability criterion is usci!. 

tin diagram makes possible a ipin! comparison ot the 
economic i-lliiKin y. in i-oinnuTi-i.il terms ot individual 
plants. According to tin- conceptual construction, plants 

operating with the input combinations rcpnsentiti by 
.un point Mow the iso-cost belt are clearly profitable, 
while those with the input combinations Uw.nl in the 
area above the iso-cost belt are in difficulty. Plants 
operating within the iso-cost belt ire borderline cases, 
either making profit or loss depending on the actual 

input piiiis they happen to be paying Hut they will 
not stirrer losses provided that the wage rates tor un- 
skilled labour are no higher than S6<*> per annum ami 
the depreciation ami interest charges together Jo not 

exceed  12 per cent per anmim. 
I lie diagram clearly reveals that SOUK- of the "models" 

in (he compendium are simply bad models the plants 
.tre either technologically obsolete or their management 
is poor.' There are even a tew cases (nos. 90 and Ml) 
lying beyond the upper martini ot the diagram and 
another te« (nos 2*. 67 and f»**) beyond the right-hand 
margin. One »lav well suspect that these extreme 
cases are cither subject to errors m observation or refer 
to nrnis on the verye ot bankrupt!v. N'ost ot such 
poor cans are in tact noted bv the author ot the com- 
pendium as being "uneconomic" tir "obsolete" inoilcls. 
Hut a clearer uidic.uton ot how poor those poor can's 
are would be ot great help to those using such a com- 

pendium. 

ftifafiW cfjiikihy of piatir* in i-ach industry  -roitp 

The economic analysis presented in figure I is equally 
applicable to a comparison ot the ctficicmv ot firms 
in dittiicnt branches ot industry and of those within 
ats\ partu «liar branch. Since the compendium is intended 
explicitly to point out the existence of alternative plant 
models producing cither identical or similar products. 

' "Owr-fHiplnuiii'tit" «»»" l.iK>ur is not ,i ver\ surprising 
phenomenon utkler Yue.osU, lotnhtions .iroiimi 1'Krf,, Also. 
one inii'ht sin|Vit lh.it the hon/onul setters woiiU he sensitive 
tu the rei at ne ueiijlits ait.u licit to tiitierent skill i.itcixont- in 
ithtiiniiii» the .uhusteii iiuii-\e.tr il.H.i I low CUT, this does not 
ptint to Iv tin- taw. ,m\ii\i; i lower weight to skilled labour 
ttiH-i ihH rtMilt in JII\ tiot.thk- improvement in the relative 
positions ut those probli'ui.un   models. 

Sé 

tin i bantling pattern ot tactor input combination as 
between the alternative models within each industry 
oroup can itself be .\n important object of study. 

lu limite 2. those points representing alternative 
models producing identical or similar products are 
tonin i ted bv straight hues, lor visual clarity, unique 
c.iMs which cannot be compared with others in the 
compendium ha\e been omitted in figure 2. Heavy 
dots denote the most efficient plants in each of" the 
different industry groups indentitied in the compen- 
dium. I or example, the brewery industry has four 
alternatives: nos. 16 to 19. The most efficient brewery 
plant (no. M>) is located below the iso-cost belt. The 
second and third most efficient plants (nos. 18 and 17) 

are located within the belt. The least efficient brewery 
(no. 16) is locateti above the belt and appears clearly 

unprofitable. 

¡Hin tijiacncy Mid h'dmkitl ifjiiUticy 

I he relative efficiency of individual plants can be 
measured by their relative distance from the origin 
of the digram. However, the path connecting different 
models in each group (such as 16—17—18—19; 48— 
49—fit» etc.) does not necessarily point towards the 
origin: its slope varies from group to group. If this 
path should have a negative slope, one might be tempted 
to associate it with the "production function" of the 
gi \eu industry or the so-called "iso-quant" showing 
alternative factor combinations to produce the same 
output. Such points may be considered to have equal 
technological efficiency, their relative efficiency varying 
only in terms of "price efficiency" i. e. the extent to 
which they are fit to given relative factor prices (slope 

of the iso-cost hue). 
Connexion lutes with negative slopes occur in a few 

can's 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; etc. 
Of these cases, nos. 7 and 9 seem to have different 

product mixes (no. 7 produces biscuits and wafers at 
a relatively high price per kilogram of output, while 
no. 9 produces bread and rolls, 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 

is a chance that each of these pairs will be regarded as 
being nidifièrent in terms of "technological efficiency". 
Especially, locus 86—87 has a slope comparable to 
that of the iso-cost belts, so the efficiency of these two 
points may be considered comparable both techno- 

logically and economically. 
I he relative profitability positions arc rather obvious 

tor those points connected by lines running from north- 
east to south-west. But for the purpose of measuring 

* Abo, No. 42 (Vxwenc plant) should be io isolated from 
Nos. 43—Mi (petroleum retinerie<). 
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relative profitability in terms of any qualitative index, 
both the general slope of the plant path for each group 
and the slope o( 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 every point to be compared. 
The relative distance of these parallel lines from the 
origin then readily gives the relative efficiency index 
for each point, Such indexes can, of course, be established 
for points belonging to différent industry groups as 

well« For example, the economic efficiency «if plant 
no. % (thermal power plant), although its iso-nuome 
point is located farther from the origin than that ol 
no. 19 (brewery plant), is quite comparable to the 
economic efficiency of mi. 19. if the prevailing relative 
factor price is represented by line AH, 

Technoloçhal dunlin- ttnJ txoiiimim of scalv 

The  slope of the omucsion  hue for each   group 
may be interpreted as indicating the development path 



of tedinolo^ m «li-.* indiMi"; . "" l,IJS-'rJin rt'Vl'J,s 

t|,.H ,|K Uvhn>-l,,.H,KK^I.-pnu-1u p.-th m t..s sense. 

as illusaci ." th.". cou.p.-.Jmm. ha* been both abcuir- 

,t,d capital-saving "t rath'" "neutral", although there 
,re .. number ot„v« m uh.ch captai-labour ratios 

tend to ..urease as itt'Uiiuv   Hincases. 
|ho„,h not so cxp.unk UHÌK.UVI MI figure 2. Nu- 

data in ilk- compendium ics cal the tendency tor holier 
etl.e.cnev to be a^caicd with larger plants. Economics 
of scale thus ,pp,a. to pl.o a prominent role ... the 
process „f "n.odcrni/at.on". I he notable exceptions 

are two tootueai plants ,„,„. 25 and 2'-). ot «Inch the 
moderi.. laivi-capai in plant proves to be interior in 
terms of economie etiie.enev tpossibh bee.uise ot 

over-emplovment of labour); two plants proJiifin^ 

plastic .inicies (nos. Sf, ami S7) dirlcr in scale- ot pro- 
duction in the ratio of nearly I : 3 but are almost equally 

ctiicient. 
One should note that an "iiklustrv ¿roup in the 

present context is a much more homogeneous concept 
than what would normally obtain with the statistical 
classification, say. on a two- to three-digit level. Evidence 
of scale economics becomes less systematic when firms 

ciiii.ned in similar lines of activity have different 
product mixes and pi mess mixes. Examples arc: 
no. 32 (chipboard) and no. 33 (fibrcboard); no. 42 

(benzene plant) and no. 44 tpetroleum refinery); no. 62 
(prefabricated building elements) ami no. 64 (insulation 

materials tor building); no. 76 (f*H»K for machines) and 
no. 7H (materials-handling equipment); no. "5 (hard- 
ware) and no. **'» (metal containers); etc.5 

GotrniHHiit pri,, ,m</ -rnhn inibii jv/ieio 

Of tin l»*i specimens in the compendium, as many 
as 4f> have proved to be i.tieton«>nne. Most of these 
represent small., an,! kss eit'iucii: plants in various 
imhistr.es, whosL UUTI elficunt plants have no problem 

in earning moderati to hi«.di prolits. Sonic of these 
inefficient plants, it auu.illv surviving, must have already 
written oft then original imestntcnts. or they may be 
granted spinal subsidies in open or hidden forms. In 
fact, the reunites ut sonn- <>t these plants are not even 

largeenont'htoi ovirwaires, this means that the plants 

' Kee.il! th if pr. ..tu. :i. i 
ill terms t>l ealiu .t.i.U.i    X 
tinitS   Ol    OlUpil!    ..|    ,|    I;  ,, 

indexes tii.ix ih.ii: ;i\ rcìU* 
unit prices ut  t inputs ..... 
(cottoli-spmmi: • ir:M        »r 
with 22,uuu spinal!.., -.'•• 
priée of S.V.V. per I.-. 
finirías large as tie. 
earns a 25 per urn 
of its produits. Snnii ,;i 
ally larger capante. .,-• 
No. 72 (integrateli  • 
the larger plants are s|; 

i. !i>. is in tliis mntcxt measured 
• !t.nit\ is ini.tsurnl in plnskal 
.ni io.it- rut. relative enieieiuy 
.'.', •i.;tntii.n:t ditterei»»« in the 
i.-l'iii-   I i   i sample.  No.  22 

! H : '<;•  ¡\ "iiiall-i.ipacity unit 
;:!;. i-   ;,.?'•" t   .it an average 

*     '>      • ipi -t\ is m.ulv 2.5 
'   • •     '"   "t'li-.q-at   2.HMU tj, 

••:•!.'• tlk' lower prues 
' ••'    '..'•.I '   ilo  ha« a plissit- 

• •• 'ilu  prue, than 
•:     !  tin-si   i \.imples, 

tv'-'c i-tTiiiiiît 

are using workers whose wages arc substantially s 
standard or whose  wages arc supplemented  bv 
various subsidies mentioned above. 

On the one hand, some industries in the compendi 
are represented by rather inefficient specimens,  v 
even the most efficient one in each group located ab, 
the iso-cost belt (alumina and aluminium plants, n». 
and (in; steelworks, nos. 71. 72 and 73; iron fourni 
nos. <Ï7. 68. 69 and 70; footwear, nos. 25 and 26). 
the other hand, there are some "glamour" imitisi 
whose constituent firms invariably do well (fecdn 
nos. 12. 13 and 14; petroleum refineries, nos, 4?. 43, 
45 and 46; etc.). 

To a certain extent, every economy is bound to !.. 
some troubled or "sick" industries along with in-•• 
modern and progressive industries, especially when t 
pace of industrialization is accelerating and the strutti 
o( demand radically changing. Sometimes official pri.. 
control can be responsible for an apparent profrtabili> 
disparity between industries. Sometimes a "new" ban 
industry may be forced to keep its product prices at >: 
arbitrarily low level for some reason, thus receiving 
heavy subsidies. A country's over-all trade policies, tax 
and subsidy schemes, employment policies etc. are meant 
to achieve efficiency in the economy as a whole, but 
it is important constantly to review the impact of these 
policies on the individual plant or firm while these 
policies are being implemented. 

Conclusions 

Not all the data given in this compendium represent 
economically feasible plant models. Some models are 
obsolete and some are about to go bankrupt. "Ihr 
technical parameters of these problematic models may 
still have some reference value if substantiated by a 
proper post-mortem analysis of the individual cases. The 
UK-fulness of the compendium would be greatly enhanc- 
ed if the compiler appended to each model, whether 
or not it is economic, information regarding managerial 
competence, governmental intervention, capital vintage. 
Ideational peculiarities etc. 

Of course", there cannot be a single "best" w.>v of 
producing, tor example, ball-pint pens. A proeess 
proposed as a technologically optimum prototype must 
still be combined with other related technical .»d 
organizational requirements before an "enterprts- 
real economic unit—can be based on it, A con 
plant layout that has proved highly economic- 
particular local conditions cannot be assumed to 
under other local conditions. The difficulty ot 
lishing programming norms in terms of «tri "th 
miuistic, single-value parameters is well known 
ment programming thus consists of an iterative 
of searching and screening a broad range of tech.1 

and economic possibilities. This process can i 
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te 
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tinnì til possible sources .nul one important source is 
knowledge or industrial firms m various countries. 

A personal compendium, taken largely as a hotch- 
potch of vaguely screened plant models, is seldom 
exposed to a systematic examination and mas thus sutler 
lacunae not onlv in terms of its coverage kit also in 
reganl to the analytical substance required for feasibility 
considerations. The particular collection considered here 
happens to be lacking in the data necessary for assessment 
01 value added. As a result, extremely profitable cases 
have been included along with utterly unprofitable ones, 
with little indication of factor« accounting for these gaps. 
This collection had originally been intended for the 
programming of industrial location alone, ami thus the 
requirements of site, water and electricity ami physical 
weights of output and input materials were the major 
concern of its author. However, the data on labour and 
equipment, collected on the siile, happen to show that 
nearly one halt of the compiled cases must be unprofit- 
able models. Cire.it care ought to be taken, therefore, in 
using the entire compendium. 

The analytical exercise conducted IMI these data in 
this article is indeed a very simple one. requiring onlv a 
plausible set of assumptions regarding wage rates and 
capital costs, »ut the method is quite expeditious in 
evaluating the relative positions of different plants and 
enterprises in terms of economic efficiency, ami thus 
pointing out what kind of additional information will 
be needed if one wishes to translate particular experience 
to accommodate the needs in different economic 
situations. 

The Hope of personal compendia is severely limited 
to vvb-tt each individual has encountered in his profession- 
al experience. On the one hand, economists, even if 
they are supposed to play .HI active role in investment 
programming and promotion, seem to be- of little help 
in dealing with plant-level problems, nor do they take 
the initiative in searching tor specific investment 
opportunities. On the other hand, engineers may have 
tar deeper knowledge of specific ways of doing things 
in the industries in which they are specialize,. but they 
do not concern themselves much with what goes on in 
other industries 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 
in industrial programming—particularly project deve- 
lopment the concept of plant models ought to be 
evolved in such a way as to facilitate mutual communi- 
cation between them. An explicit presentation of personal 
knowledge in profiles, compendia, or other forms of 
programming data would certainly broaden the possi- 
bilities for such professional co-operation. 

THE UNIDO PROFILES PROGRAMME 

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

of experts working in 11ultiMn.1l pio|,, i ,1, -\. lopu. nt 
could lv achieved. I he l\IIH> senes /V/i', , . 
AIMU/MIMíH.; l:si.ihlislim,iih was initiated p.im.mh io 
serve as., catalyst in promoting .1 broader ic, o:.inn,.11 ot 
the practical usefulness of such statistics and in stimu- 
lating co-ordinated action at both the national MU\ the 
nuiltinatioii.il levels, h has alrcadv had considerable 
impact. 

I he institutions lor industrial protect programming 
and promotion m a number ot developing countries 
!iave shown then interest in the profiles ivpe of'data 
collection covering lo,. I industrial enterprises as well as 
new investment opportunities. As a result, the I'Nil Hi 
profiles programme now includes, fur countries request- 
ing it. the provision of technical assistance in designing 
spinal approaches to data collecting suitable to' local 
needs and in training the necessary field study start'. 

It is important to note that the profiles lompilation 
should be handled rather differently from the ion ven- 
«oliai census type of statistical survey. Hie depili of 
information to be colle* ted should be adequate to permit 
a professional assessment of the tcchno-ccotiomic 
problems MU\ potentials ,»f each individual plant and 
enterprise considered, and tins requirement tan he met 
only with active support from tin authorities who are 
theinselvis the primary users of the resulting profiles. 
Ideally, industry profiles at the plant or enterprise level 
should be compiled by those who are rendering con- 
sulting services for individual enterprises 111 productivity, 
management and technological matters. 

UNHX) is working jointly with the Industrial 
Development ( entre tor Aiab States (HH AS) to design 
"prikluctivity profiles"; this is an example of field 
operations carried out under the UNII H Ï profiles 
programme. A joint UNII M Ml M AS preparatory 
working group met first m Beirut from I to 7 Mas l"»?o 
MU\ formulated the basi, guidelines for the development 
of an analytically oriented version of the profiles to 
support the UK AS prikluctivity programme, the go,d 
ot which is to promote and «o-ordttiate produitivtty 
extensions services for industrial enterprises at tin 
national aiid the multinational levels the "piofdes" 
component of the productivity programmi m this 
region is now intended to offer: f.ij a set of te«lino- 
economic guidelines for evaluating fai torv performance; 
{hi yardsticks for comparing the teihtio|o>ic.d and 
economic efficiency of different firms; ando/ an eval- 
uation scheme to pinpoint strong and weak JHIIIHS in 
each firm. The standard format for such profiles is 
designed on an industry-by-industry basis jointly by 
technologists, engineers and accountants cxperiiiiici! in 
each branch of industry. A workshop on prodtn ttvity 
profiles was held in Cairo, 6 -Mi July l'>7<». dealing with 
three branches of industry: spuming and weaving ot 
cotton, processing of vegetable oils and fats, and milling 
of gram. It is planned to hold a second workshop m 1'*7I 
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lo cover other industries such as cement, glass and 
ceramics, food-canning, printing etc.. and these work- 
shops are to be followed up In an animal evaluation 
session tor the field study teams in various countries. 

(Government authorities need an appropriate tonn of 
communication with the management of itiiuviilu.il 
enterprises in order to determine what measures are 
necessary to promote development. The scope of 
information Mowing through the existing reporting 
system from enterprises to central planning authorities 
varies from country to country. In a state enterprise 
system, the current reporting may already cover infor- 
mation elaborate enough to affect over-all budgetary 
control .it the state level. In a private enterprise system. 
the reporting routine may be limited mostly to the 
census type of statistical surveys. In 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, mttlti- 
national track- and co-operation agreements etc. Adop- 
tion of the profiles approach to data gathering would 
facilitate the formulation of industrial development 
programmes and policies. 

In IW». a joint UNII Hi-Bulgarian working group* 
conducted an experiment with a view to improving the 
etifcrprisc profiles to be used by the Bulgarian planning 
authority entrusted with investment project appraisal. 
The experiment included: (ai an examination of the 
comparability of bask economic ami accounting 
terminologies between the N AS (Western) ami the MPS 
(Eastern European) systems wtthtn the framework of 

* The ttulgamii ..Hmurpjrt «•« utrnpuscd n»' tctttnkal 
staff I'mm the State mmtmtn i\mmm<x .rt the Pe«<pk'* Re- 
H* "f Bulgaria antl a tl-iv state industrial eimrpriie*. 

relatively   simple,   multi-industry   type  of  enterprise 
profiles such as those appearing in the UNIDO Profiles; 
and (b)  the compilation  of "intra-firm input-output 
tables"—a new   format for analytical presentation of 
capacity and performance data at detailed plant and sub- 
plant levels. The material balances and capacity speci- 
fications for individual departments or units classified 
with reference  to each  industry's basic process flow- 
chart, the process-costing techniques framed according 
to the standard cycle of productive activities including 
factory  overheads  etc.—these major topics  or sub- 
profiles for structural and performance diagnosis can be 
more or less readily incorporated in a single input- 
output table compiled for each enterprise, it is hoped 
that the approach tested under this project will find 
practical applications in the various echelons 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 activities. This is not the place for 
reporting in detail on them« latest developments connec- 
ted with the UNIDO profiles. A full progress report and 
technical materials of general reference value will be 
published in due course in future issues of either this 
Bulletin (ID/SER. A) or the profiles series (ID/SER. I). 
Meanwhile, interested readers may wish to wftle far 
further information to: Industrial Policies and ft-*. 
gramming Division. United Nations Industrial llm 
fopment Orgamtw«t«i. i\ O. Box W?, A-10Ü Vfcmi. 
Austria. 
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«M 

AN 

LIST OP  Hm PLANT MODELS 

Haul HO. ¡SIC'     lypt of pl,mt 

201 Slaughterhouse 
202 Dairy 
2l 12        Dairy 
202 Dairy 
203 Fruit-juice plant • 
2o3 l:niit-juia- plant 
20f> Hist tut aiui wafer factory 
206 Oakery 
2ofi Industrial bakery 
3 »7 Sugar plant 
207 Sugar plant 
312 Soybean oil plant with animal feed factory 
2o"' Feed-mixing plant 
3W Feed factory 
212 Wine cellar 
213 Brewery 
213 Brewery 
213 Brewery 
213 Brewery 
214 Soft drinks plant 
231 Cotton-spinning mill 
231 Cotton-spinning mill 
232 Cotton knitwear factory 
231 Weaving and finishing mill 
241 Footwear factory 
241/300 Leather and rubber footwear 
243 Wearing apparel factory 
251 Plywood factory 
251 Sawmill 
260 furniture factory 
2W l Metal furniture factory 
271 Chipboard factory 
271 Fibreboard factory 
271 Pulp and paper mill 
271 Pulp and paper mill 
272 Paper products plant 
2">l Leather tannery 
2l>t Leather tannery 
311 Integrated pcttorhcmtait works 

1 
2 
3 
4 
5 
6 
7 
H 

y 
lo 
II 
12 
13 
14 
15 
16 
I? 
m 
'*> 

21» 
21 
22 
23 
24 
25 
26 
27 
28 
2y 
.H) 
31 
32 
33 
34 
35 
36 
37 
38 
V) 

40 
41 
42 
43 
44 
45 
46 
47 
48 
4«) 
5o 
51 
52 
53 
54 

311 Petrochemical works 
311 Fertifaer plant 
321 Benzene plant 
321 Petroleum refinery 
321 Petroleum refinery 
321 Petroleum refinery 
321 toll-grated petroleum refinery 
32*' Coke plant 
331 Brickworks 
331 Brick and tile factory 
331 Tile factory    , 
332 »   (¡lasswork* 
332 Ci lass work s 
334 Portland cement factory 
334 Portland cement factory 

NEX I 

IN THE EXAMPLE CONSIDERED 

Anmut! capacity 

3H.000t 
fiO.iNtnl of milk processed 
IIKI,INH»| of milk processed 
300,1*10 I of milk processed 
1.600 t 

3.««x>t 
2,6001 
H,5(Nit 
15,01X11 
2o.(XM»t of sugar 
40,0(X»t of sugar 
U M X « > t of soybeans processed 
33,o m 
66,1100 t 
30.000 hl 
5«M»m hl 
100,1 M Kl hl 

500.1 KMI hl 
1,001!,! Il Kl h¡ 
iMO.IXKlhl 
20.1 XKl spindles 
22,01 Kl spindles 
2tXit 
1.3001 
600,1 KHi pairs 
1,500.1X10 pairs 
3,3m t or approximately 10 million m* 
4.000 m-' 
15,000 nv» 
12.000 units or approximately 5,0001 
6,IXHIt 
7.0001 
13,000 t 
33,1X101 
150,(XX»t 
6,tKKIt 
660 t 
1,3X11 
2o,0(X) t of ethylene and 
20,01X11 of other products 
2(M),IKX)t 
470,(XXIt 
115,(xx>t 
3oo.txx> t of crude oil to be processed 
5<X»,(NM» t of crude oil to be processed 
2,<xx>,uX) t of crude oil to be processed 
3,txx»,(XX» t of crude oil to be processed 
660,1 NM) t 

10 million units or 20,0001 
25,<xxi to 30.(XX»t or 15 million units 
43 million units or 45,0001 
II.OfHlt 
27,01X11 
llO.tXKIt 
220,1.1001 

• United Nations, International Standar.' Inéutrial Ck»itìeaHm, «t AU t.-        ,    „ 
Sale, No.: W.XVH.9. *'***''" 9 A" htommic Activities, St/STAT/SER. 7/4/Rev. 1/Add. 1. 
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/'/.i/if M.». ISIC      Type i'/ />/.«ir 

Portland cement factory 
Portland cement factory 
Structural clay product factory 
Plaster plant 
I lydrated lime plant 
Lime plant 
Lime plant 
Prefabricated concrete building material 
Masonry with a concrete product manufacturing «nit 
Building elements (insulating materiali) 
Alumina plant 
Alumina and aluminium plant 

55 334 
56 334 
57 339 
58 339 
59 339 
fm 339 
61 339 
62 339 
63 339 
64 339 
65 342 
66 342 

67 341 
6S 341 
69 341 
7(1 341 
71 341 
72 341 
73 341 
74 351) 
75 350 
76 35(1 
77 350 
7H 350 
79 350 
m 36<i/: 
Ml 370 
H2 383 
83 3K4 
H4 384 
»5 384 
H6 399 
87 399 
KH 400 
8«) 400 
*m 511 
91 511 
92 511 
«3 511 
94 511 
95 511 
% 511 
97 833 
98 854 
W 854 
100 854 

4ii<iii.l' ci/iih «)• 

33o.nu>t 
85i>,tNNl t 
«M«» im-' granule« 
25,INKIt 

Foundry 
Foundry 
Foundry 
Foundry 
Steelworks 
Integrated stai works 
Steelworks 
Forged steel products 
Hardware factory 
Tools for machines and other special steel products 
Machine tool plant 
Materials-handling equipment factory 
Metal container factory 

36*1/370 Household appliance factory 
*""      Transformer plant 

Car parts plant 
Car service shop 
Car repair shop 
Car service and repair shop 
Plastics factory 
Plastic articles plant 
Plumbers' workshop 
Building contractors 
Hydroelectric power plant 
Hydrockctric power plant 
Hydroelectric power plant 
Thermal power plant 
Thermal power plant 
Thermal power plant 
Thermal power plant 
Architectural design agency 
Laundry * 
Laundry 
Industrial laundry 

27.1 unit 
27.1 M N11 
33,01 m t 
44,i MO t 
I ,ono dwelling units 
125,01 M t 
|IM,(NMt 
2< M,* Ml It of alumina and 
II M,i M) 11 of primary aluminium 

3,1 MO t of iron to be processed 
6,<M0t of iron to he processed 
12,Oil(It «»f iron to he processed 
20,0» M t of iron to be processed 
1 million t in terms oft-rude steel 
2 million t in terms of crude steel 
4 million t in terms of crude steel 
5,0001 
6,tM0t 
25tlt 
2,(NMt 
1,600t 
I (M» M t 
7,500 t 
Up to 18,00111 
4,<KMt 
5,OiM services 
HMMl cars 
30,000 cars 
»it 
I,Of Kit 
230,000 working hour* 
I,O!M dwelling units 
HOMW 
HtiMW 
2miMW 
45 MW 
Î15MW 
2m) MW 
500 MW 
20,0110 working hours 
2MOt 
5<Mt 
2,401 It 
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ANNEX 

INDICATORS OF CHARACTERISTICS 

limit no. 

(isicy. 

Capitili 
Equipment (K,)        (US $ million) 
Building and land improvements (K,) . 
Total working capital (Kw)      
Total capital requirement (K)   

Site 
Roofed -sites (Sr)     (000 tit*) 

of which for production (Sep)    
Total sites (S)  

Employment 
Managers and highly skilled (11)   ....        (man-years) 
Skilled (L 2)   
Unskilled (1.1)  
Total employment (L)   

, Total skill adj:(L*)  

froàution 
Quantity (Qt)           <0iJ0t/ye*r) 
Value of production «£)        (| milÜon/ycar) 
Est. value ..tided (V*)   

Main raw miti rials 

HO)          (OOOt/ycar) 
(2)   

Elftftkity and wahr 
Electricity (E)  (milhon kWh/ycar) 
Water (W)        (I* m mi/year) 

ot which ; driukinu water (W<j) ... (m-Vd) 

Transpon r¡amr¡maity 
Input materials (Tni)      ((NN) t/ycar) 
Product» shipment (T,,)    

Ratios 

Capital/output ratio (K/Q|)    , 
Equipment per person (KP/L) (S <«»» 
Building* ami land improvement cost 

per m-' of roofed site (K./S,j ....... <§/„,!) 
Percentage n imposition LI ,, (" ) 

12  K) 
Average value per ton (()|/Qi)     ($¡t) 
Electricity consumption per ton of out- 

l• <TO    (kWh/t) 
Water consumption per ton of output 

(W/Q»)  (m.Vt) 
Main raw materia» per tun ot output 

(Mn/Qt)  (t/i> 
Ti*al tramptttt per S of output 

(Tmt «|/Qi)     (|ip/J) 

J 2 3 4 5 
Slaughter Dairy Dairy Dairy Juica 

(201) (202) (202) (202) (203) 

1.51 0.45 0.93 1.46 0.61 
1.52 0.29 0.50 0.72 0.41 
1.0(1 0.09 0.16 0.26 0.17 
4.03 0.83 1.59 2.44 1.19 

27.0 4.5 8.6 15.0 6.9 
15.0 3,1 6.3 11.6 3.7 

¡20,0 6.0 2ft« mo 15.0 

60 14 20 23 17 
320 70 70 137 IO 
260 36 35 60 23 
640 120 125 22» 120 

1.520 316 345 586 34V' 

35 3 K) IS 1.5 
23.7 1.6 2.6 m 0.72 

5.4 0.45 0.77 2.1 0.16 

so     2o,ono»    3»,()oo*   no.ooo« 

2.8 
324 

1,080 

0,3 
210 

0.4 
550 

1,800 

1.2 
1,500 
3,800 

03 
tw 

tJBO 

m 2ft 
3 

46 
It 

136 
16 

8 
2 

0.2 
2.4 

0.5 
3.7 

0,6 
7.5 

03 
67 

1.7 
5.1 

96 
9 

50 
677 

64 
12 
58 

557 

58 
16 
56 

26S 

48 
II 
62 

526 

60 
14 
67 

480 

79 93 43 79 213 

9 89 SS m 173 

1.43 7.14 3.80 IM 3.33 

4 20 21 If 14 

hétlSírt^SiÜSÍ. N•,,i0m• ** r",,",,"," S"mJ:,d M""T"" t^*• *« *""* **** W «/**. 7/4/R.v. 1 
* (»to ter«. 
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OF 100 PLANT MODELS 

6 
/»to 
(20)) 

7 
Bakery 
(206) 

0.27 
0.14 
0.03 
0.44 

8 
Bakery 
(206) 

0.33 
0.19 
0.02 
0.54 

9 
Äifetry 
(206) 

0.54 
0.20 
0.08 
0.82 

IO 
Stilar 

// 
Surtir 
(20?) 

10.99 
3,8« 
2.34 

17.21 

i2 
OH 

(112) 

1.66 
0.86 
0.80 
3.32 

i.i 
Krrf 
(209) 

0.31 
0.34 
0.18 
O.S4 

N 
M 
(20'» 

0.6» 
0.44 
0.30 
1.34 

/5 

i2U) 

0.42 
<i.22 
0.10 
0.74 

5.40 
2.69 
l.(W 
9.17 

0.13 
0.17 
0.04 
0.34 

3.3 
l.H 
8.0 

2.9 
1.6 
6.0 

4.7 
2.7 
6.0 

3.1 
2.8 
7.1 

15.2 
5.4 

245.0 

20.1 
9.8 

305.1 

6.0 
3.0 

50.0 

3.5 
2.8 
6.0 

4.8 
3.8 
8.8 

K.O 
8.0 

15.0 

7 
35 
18 
60 

158 

8 
86 
16 

HO 
314 

14 
7« 
20 

110 
318 

2 
M 
43 
95 

203 

«1 
240 
60 

330 
1.030 

83 
377 
120 
580 

1,666 

20 
140 
30 

210 
570 

10 
25 
15 
50 • 

140 

12 
33 
25 
70 

184 

3 
15 
7 

25 
67 

3.5 
(t.84 
0.19 

2 
1.3 
0,71 

e 
0.99 
0.53 

14 
1.8 
0.98 

34 
5.8 
2.4 

40 
11.6 
4.8 

35 
7.6 
1.5 

30 
2.2 
0.58 

60 
4.2 
1.1 

3 
0.55 
0.28 

S 2 6 11 ISO 300 60 22 39 4 
_ 9 23 

03 
300 

1.700 

0.4 
8 
4 

0.4 
13 
4 

0.5 
14 
11 

5.8 
1.610 

30 

10.2 
2.250 

65 

5.8 
1.500 

2(10 

1.3 
1 
3 

2.1 
2 
4 

o.f>2 
4 

50 

4 
3 
2 

10 
8 

12 
14 

200 
33 

368 
71 

85 
56 

34 
30 

65 
60 

5 
3 

0.9 
6.9 

0.3 
2.5 

0.5 
3,0 

0.1 
5.7 

1.6 
114 

1.5 
19.0 

0.4 
7.9 

0.4 
6.4 

0.3 
8.6 

0.6 
5.1 

68 
12 
58 

240 

47 
7 

78 
560 

41 
13 
«9 

120 

65 
2 

S3 
131 

177 
14 
69 

167. 

193 
14 
65 

290 

144 
9 

67 
137 

97 
20 
50 
72 

')2 
17 
47 
70 

22 
12 
60 

184 

too 158 44 39 168 255 104 43 35 7 

86 3 1.6 1 47 56 27 0.04 0.04 1.3 

1.42 0.99 0.77 0.8 4.35 7.5 1.08 0.7 0.7 1.33 

12 4 18 10 41 38 19 .30 30 14 
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AN NIX 2 (coiithiiial) 

l'I AM '.Vu 

ilSICl: 

If, 
Untrer)' 

;7 
Brewery 

(21.Ì) 

IS 
Brewery 

(21.1) 

19 
Bnwery 
(2U) 

2() 
Soft Drink 

(214) 

tiqiiiptiu-nt (K,)        (US S million) 
Building ¡nul land improvements (K,) . 
Total working capital (Kw)     
Total capital requirement (KÍ   

Site 
Rm»fcd «t*s <Sr)    (IHK) tl|2) 

of which for production (Srp)     
Total sites (S)  

fîmpkyunvi 
Managers and highly »killed (il)  —        (maB»ye»ri) 
Skilled (I 2)  
Unskilled (L 3)  
Total employment (L)   
Total skill ad] :(L*)  

fW»(7h»M 
Quantity ((},)           (u:KJ t/year) 
Value of production (Q|)       ($ million/year) 
Est. value added (V#)   

Main r,iu' mahtittts 
M (1)       * (OOOt/year) 

(2) ..  

Rhrtriaiy mié mtlcr 
Clectriaty (E)  (million kWli/year) 
Water (W)         (000 m-Vycar) 

of which : drinking water (Wo)   (mVday) 

Tr«fHí/»(>rf Kitmretmuis 
Input materials (Tm)            (< K H > t/year) 
Products shipment (Tt|)   

ñitlW 
Capttal/otitput ratio (K/Qs)    
Equipment per person (Kc/L)  ($ OU») 
Buildings and land improvement cost 

per mi of roofed site (KsSr)     ($/n»2) 
Percentage composition L J  {",,) 

L2  (•>.,) 
Average value per ton (Qi/Qt)     ($/t) 
Electricity consumption per ton of out- 

Put (E/Qt)     (kWh/t) 
Water consumption per ton of output 

<W/Q.)   (m.Vt) 
Main raw materials per ton of output 

(Mti/Qt)   (t/t) 
Total transptirt per $ of output 

(Tm+q/Ql)         (kg/S) 

h (UM) in'. 

0.48 
0.16 
1.«) 

11.0 
5.0 

25.0 

It 
74 
13 

ilN) 
m 

s 
0.54 
0.28 

250 
140 

8 
12 

3.0 
9.6 

44 
11 
74 

108 

130 

50 

0,23 

3« 

I.II 
0.54 
0.22 
1.87 

12.1 
5.8 

32.1 

13 
85 
3«) 

130 
360 

10 
1.1 
0.35 
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15 
10 
76 
44 

183 
IO 
7(i 
72 

30 2 9 22 430 

0.03 0.3 0.3 0.8 li 

1.S 0.9 0.4 1.0 '.« 

238 189 32 46 

•'min m' 
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66 
[1 umili t and 
. ¡H minium 

<M2) 

67 
Foundry 
(Ml) 

6H 
Foundry 
(Ml, 

69 
Foundry 
(Ml) 

70 
Foundry 
(Ml) 

71 
Sluluvrkf 

(Mh 
•Vf ri 7M vit..- 

(Ml) 
Slïflw.trkt 

i 141 > 

'4 
ForipHf 

« ltf)i 
11,11,111,ni 

117.8 
15.8 
12.4 

146.0 

0.78 
0.40 
0.64 
1.82 

1.24 
0.44 
0.68 
2.36 

1.04 
0.60 
0.96 
2.60 

1.60 
0.76 
1.00 
3.36 

73.4 
32.8 

306.1 

116.6 
60.0 

526,3 

|«#2.*i 
lot.5 
44.6 

3*1.0 

«1.83 

«I.J6 

1.38 

im 
M. HM 

0.84 

r^ ufi 5
 

4.5 
3.0 
8.0 

3.7 
2,5 
7.0 

6.0 
4.0 

10.0 

8,0 
6.0 

15.0 

350.0 
150.0 

2..SOt Ml 

550.0 
200,0 

3,01 KM) 

208.» 
W A 

l.loo.o 

15 
1.8 
4.5 

7.4» 
5.1» 

II«» 

2m 
450 
250 
900 

2,io;> 

50 
333 

47 
430 

1.2% 

40 
250 
90 

380 

1,040 

70 
450 
180 
70» 

1,880 

35 
125 
100 

260 
650 

6*10 
4.01*» 

400 
3,(100 

J 5.400 

•URI 

6,4011 
TOO 

8,0011 
24+11 

84M 
l.9fcl 

77! 
3.581» 

U».8«M 

25 
til» 
65 

191) 
4««» 

7$ 
?•» 
135 

I..WH 

100 
44.0 
12.8 

3 
1.7 
0.3 

5 

16 
0.4 

10 
3.3 
0.5 

18 
3.8 
0.6 

745 
164.0 • 
27.6 

M5ti 
332.0 

59.9 

4,030 
253.6 

42.7 

4 
1.2 

0.2 

5 
3.1 
1.4 

450 
17$ 

3 6 12 20 1375 
7S0 

2.6011 
1.600 

6,(11) 
51») 

5.5 6 

1,700 
2,100 

105 

2.4 
18 
43 

12.0 
40 
SO 

3.1 
72 

1U5 

5.8 
145 
40 

350 
31,01X1 

1.000 

750 
65,000 

1,600 

481 
101,(«10 

8*15 

3.3 
10 
25 

4.1 
30 
50 

660 
120 

8 
3 

9 

5 
18 
It 

33 
20 

2,620 
9(1» 

5,400 
1.800 

9.762 
4.592 

6 
5 

8 
6 

3.3 
130.8 

t.l 
1.8 

0.9 
3.3 

0.8 
1.5 

0.9 
6.2 

J.9 
40.0 

1.6 
43.7 

1.3 
53.9 

1.2 
4.4 

t.l 
4.1 

93 
22 
50 

440 

89 
12 
77 

634 

119 
10 
66 

520 

too 
10 
64 

316 

95 
13 
48 

211 

210 
n 
m 

220 

212 
11 
80 

229 

488 
24 
55 
63 

115 
13 
53 

276 

126 
15 
58 

651 

17,000 906 2,400 295 322 469 517 119 786 803 

21 7 8 7 8 42 45 25 2 6 

4.5 ÍJf 1.12 1.14 1.11 1.84 1.80 1.5 1.31 1.23 

ti 1 6 9 14 
* 

22 57 9 4 
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ANNI-.X 2 tii'ittiiiiial) 

PIASI'-.V...- 

(¡SIC: 

Capitili 
Eqiiipiiiciic (Kc)          (US S million) 
Building and land improvements (Ks) . 
Total working capital (K«)     
Total capital requirement (K)   

Sin 
R.mtl d sites (Sr)    ((KM) m*) 

of which for production (Srp)      
Total sititi (S)   

EmpkyHMtt 
Managers and highly skilled (LI)    (man-years) 
Skilled (L 2)   
Unáihcd (L 3)  
Total employment (L)   
Total »kill adj: (I*)  

/Willi/.'/I 

Quantity (Q,)     (Utjo t/year) 
Value of production (Q|)         ($ million/year) 
Est. value added (V*)   

Main raw nuumals 
M, (I)          (OOOr/yeari 

(2)   

Ekdricity mid waivr 
Electricity (E)  (million kWh/ycar) 
Water (W)         (000 m^/ycar) 

of which: drinking water (Wd)    (n^/day) 

Trmsport nuptiremaits 
Input materials (Tm)            (Of» t/ycar) 
Proilucts shipment (Tq)  , 

Roths 
Capital/output ratio (K/Q$)     
Equipment per person (KJL)   ($ mi) 
Buildings and land improvement co« 

per mi of roofed site (K,/St)   ($/m*) 
Percentage composition LI  (",,) 

L2  (••,',') 
Average value per ton (Qt/Qt)     ($/t) 
Hectrieity consumption per ton of out» 
m(W         (kwh/t) 

Water consumption per ton of output 
<•» ;.         ... (m.Vt) 

Main raw materials per ton of output 
(Mtt/Q,)   ^ 

Total transport per $ of output 
(Tw+q/Qt)     (feg/|) 

76 
Toolings 

0.96 
0.27 
0.59 
1.82 

1.2 
0.8 
3.0 

130 
270 

70 
470 

1330 

0.2 
1.7 
0.7 

0.2 

2.4 
20 
47 

1 
0,3 

1.1 
2.0 

221 
28 
57 

7,709 

10,90V 

91 

Î.Î4 

t 

77 
Machine 

tools 
(.Ml) 

0.94 
0.58 
1.0(1 
2.52 

9.3 
6.5 

20.3 

110 
210 
50 

370 
1,230 

2 
3.2 
1.3 

0.9 
2 

0.8 
26 
48 

4 
3 

0.8 
15 

62 
30 
57 

1,756 

15 

0.50 

2 

7.« 
Handling 

camp.' 
(Mili) 

0.28 
0.24 
0.36 
0.88 

79 
Containers 

(350) 

3.0 
2.0 
6.0 

50 
230 
20 

300 
960 

1.5 
1.2 
0.5 

1.1 
9 

30 

1 
% 

07 
09 

IB 
17 
7* 

127 

W 

6 

0.80 

4 

1.52 
0.62 
0.92 
3.06 

3.4 
2.7 
6.0 

65 
590 
245 
900 

1340 

9 
4.3 
1.8 

12 

1.8 
40 
90 

16 
12 

0.7 
1.7 

181 
7 

66 
480 

200 

4 

ÎM 

6 

H0 
Housilwl: 
applianct 
(3miMn, 

1.114 
0.76 
0.KO 
2.60 

5.1 
3.1 

10.0 

75 
555 
70 

700 
2,110 

7 
5.2 
1.9 

1.0 
20 
65 

10 
7 

0.5 
1.5 

149 
11 
79 

776 

149 

3 

1.1" 

3 

«000 cars. 
h (M0 units. 
1 000« Wh. 
' «00 mi. 
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SI 
.uiiionwrs 

< ro¡ 
("Air /liiff.»' 

Hi 
Cile stfvkt' 

IM) 

H4 
Car wpair 

(3X4> 

Si 
Car sen: 
iiml rtftiiir 

Ut, ST 

1 <W; 

ss 
lliiwhfr 

<4H>l 

S'I 
Umilimi; 

'HI 
Hy.li,>. 
/'.'un 
• ìth 

4.32 
3.64 
5.2(1 

13.16 

UH 
1.08 
1.86 
4.12 

0.07 
0.15 
0.10 
0.32 

IU6 
0.24 
0.16 
0.56 

0.24 
0.48 
0.36 
1.08 

Ü.3I 
0.06 
IM 18 

0.45 

0.52 
0.22 
0.26 
l.no 

O.Ofi 
0.03 
O.0U2 
O.i w 

lt,'l| 

0.2"» 

0.72 
1.95 

4,H> 
M M m 
O.OK 

14.4« 

30.3 
21.3 
90.0 

9.1 
7,1 

19.1 

1.0 
0.9 
2.5 

1.1 
1.0 
4.0 

2.5 
2.« 
6.(1 

O.ft 

0.4 
1.1 

4.6 
2. S 
9,6 

0.7 

0.6 
1.5 

3.0 
1.7 
7.5 

49.0 
1.2 

65.0 

3») 
3'*) 
620 

1.370 
4,3711 

55 
610 
98 

763 
2.203 

10 
22 
5 

37 
121 

f« 
23 
7 

46 
156 

25 
57 
IO 

92 
.106 

IO 
70 
35 

115 
295 

42 
1«« 
150 
39U 
954 

15 
66 

V 
90 

282 

330 
I.4HO 

90 
L'AIO 

6.180 

12 
30 
lo 
52 

IMI 

15 
16.4 
6.3 

3.4 
12.1 
4.5 

5« 
0.15 
0.76 

108 
0.26 
0.13 

20* 
0.80 
11.41 

0.3 
0.6« 
0.29 

0.9 

1.8 
0.86 

0.3 
0.30 
(».18 

o.yi" 

5.6 
2.2 

0.2* 
1.0 
O.Mi 

to 
6 

5.5 
2 - 

0.09 0.17 0.45 0.9 700.0UM 

12.0 
% 
75 

1.S 
36 
60 

0.02 
2.4 
1.5 

0.03 
4 
2 

0.09 
6 
4 

0.35 
2 
6 

1.3 
16 
18 

0.02 
1 
3 

0.*i 
120 
HO 

0.6 
700.MMI 

4 

17 
8 
4 

63 
3 

85 
5 

163 
7 

5 
3 

1 
1 

4 
3 

IVI 
25 

0.8 

3.2 
as 
1.5 

2.2 
1.9 

12 
3.5 

1.3 
2.6 

0.7 
2.7 

0.6 
1.3 

0.3 
0.7 

0.4 
0.5 

13.9 
84.6 

120 
26 
28 

1.065 

119 
7 

80 
3,597 

160 
17 
59 
30 

218 
35 
SO 
26 

192 
27 

62 
40 

102 
9 

6) 
2,267 

49 
H 
31 

1.944 

46 
17 
73 

1,013 

98 
17 
78 

6,222 

204 
23 
5H 

5.21»» 

779 448 4 3 4 M67 1.344 50 944 3,01») 

6 11 0.5 0.4 0.3 6 17 3 133   3.500.000 

0.7 1.64 - 0.01 0.01 1.5 0.9 „ 3,500,1)00 

2 1 0.4 0.3 0.2 1.3 1 2 28 
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ANNÍíX 2 (ivntimiúli 

l'LAS l \, Hy.h«. 
/'i'H'l'f 

llydfiK 
¡hfuvr 
I.1H) 

Tllfriiutl 
f'i'Hvr 

1,4 

Ihmmil 
l>mnr 
(fili 

Tli,, 

f ?// 

Iquipnient (Kt)   
Building ami lamí improvements (K.) 
Total working eapital (Kw)      
Total t apttal ret|uiremont (K.1   

.Síf«- 
RöOjteil Sites (S,í      

«»t v. Iik li ùn priHliKtkm (S^)    .., 
TiH.U site* (S)  

(US S nullit»») 

HtHfkymcM 
Managers .tini hi^liK -.killed (t. 1) 
Skilled <L2>  
Unskilled (I..1I 
Intal employment 'L i     
Ivrtal skill JJj: ÍL*¡  

í«»»»»ii-i 

<man«ye*f») 

QtMIHtfV ¡Q,l       
Value <»t production (Q|)   . 
Est. value .iJik'd ÍV*l  

ítmot/ywr) 
'$ nullit»!) 'veut) 

i.2o 
16.40 
ti.12 

21,72 

83,9 

130.0 

13 
3.1 
12 
M» 
m 

1.3 
«».Kl 

íl.2o 
23.a» 
0.16 

34.56 

95.1 i 
4.3 

»50,0 

IM 
48 
1*# 
m 

253 

t.* 
8.0 
§,! 

Main raw íiMith.ils 
M, (lì   

(2)   

FÀïiriïity ituJ «M/er 
lìkvtridty (F.)  
Water (W)  

of whk'li: driitkiii); water (Wa) 

Transport rtytttrcimuts 
Input materials (Tml     
PrinUii ts shipment (T,,;    

(iwu'yc»)        l^n.iMmf 2,5ou,ooo> 

(million kWIt/ycar) 1.2 6,0 
itnom-'/ycur) UM.IM)   2,500,000 

óuV'day) 5 6 

ftioot/ycar) 

Ritiiof 
Capitaloutput ratio (K 'Q%)     
Equipment por persi«i (K*'L)     
Building jiul lami improvement c«»st 

per ni- «>(' ruotai site (K, S, i    
l'rrivnt.ijte composition LI  

L2  
Average value per tun (Qi.'Q,)     
F.kvtrk iiy consumption per ton of out- 

put (ì Q,)     
Water consumption per ton ut" output 

(W'QO   
Main raw nutríais per ton i »l'output 

(M,t'Q,)   .. 
Total transport per S of output 

d'ili T i/iJi)    

(Smut) 

íS/m-'i 
('• ) 

i   i 

'kWhp 

'm' I; 

«Vi) 

17.0 
86.7 

195 
25 
55 

6,400 

4.3 
131.H 

2.40 
0.64 
<>,44 

16.0 
3.5 

60.0 

26 
HÖ 
22 

150 
45« 

«.2* 
a» 
i.t 

12$ 

n 

m 
m 

3.4 
42.7 

244 IVI 
2! 17 
57 68 

5,3*» 14,733 

15.20 
3.20 
1.20 

l*».60 

!?.o 
1.7 

62.0 

35 
115 
m 
m 
m 

0.6" 
7.2 
4.6 

m 

40.0 
40 
15 

.  295 
». 

2.7 
84.4 

188 
19 
64 

12.0WI 

6,00»         4,0011      105,263 66,666 

70O,«J00     166,667         7,»4 141,667 

TfiMHi     166,667           6if 475 

78 # 

*<MM;WII. 
1 UNI m«. 

"MX*! h.»H«. 
" per hour. 

V.'. 
4.'• 

m.ì 

42 
7« 
12 

132 
»56 

1* 
I2(i 
7(> 

221» 

68.0 
63 
12 

22o 

2.3 
163.ii 

431 
32 
50 

12.00M 

68,01X1 

63 

22" 

lïs 



• 

nihil 
97 

Anhih't. w V9 tm 
IT (/(''tljll hiuiiéy Lmmdty Ijlimjry 

•//) fWJ) hS.U) (H.U) (SU) 

4S.58 (WJU5 0,02 0.03 0,44 
7.36 (WH 2 O.OH o.u 0.26 
SM IMKH 0.02 0.03 O.Ofi 

f>5.MH 0.018 0.12 0.17 0.76 

IH aas 0.3 0.4 1.8 
7.5 (WW 0.2 03 1.3 

63.1 aio 0,4 0.5 1,5 

70 i 1 2 6 m 4 ft 15 77 
18 1 16 18 45 

177 10 28 35 128 
MS J« 54 73 306 

2.5* 20» ass 0.45 2 
30.0 0.04 0.05 0.10 0.4 
!«>.! (U)2 <UM O.CM 0.4 

546 

138 
120 

16 

0.004 
Ô.08 
0.3 

0.2 
15 

1.5 

0.3 
25 

2 

0,8 
95 

7 

546 
- 

as 
0.3 

0.5 
0.3 

2 
2 

1.9 
257.5 

0,5 
as 

2.5 
0.7 

1.7 
0.9 

1.7 
3.5 

562 
39 
50 

2.000 

ISO 
50 
40 
p 

27t 
4 

39 
m 

265 
6 

43 
213 

144 
3 

60 
220 

i,20!) 0.06-» 800 «67 400 

48 - 60 56 47 

218 _. - — - 

18 _. 12 10 te 
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NOIES ON TUE  lim l'I ANT MODELS 

Phut I 
A mcdium-siml iiiiliistri.il slaughterhouse constructed 

tor basic operations only (excludes waste processing) 
One-shift operation 
M, (I): livestock (5<i.mH»t) 
(Not profitable) 

Phut J 
A small-capacity dairy plant with low degree of auto- 

mation 
M, (I): Milk pUHXUNNtl) 
(Profitable) 

W»if .*" 
A medium-sized, semi-automated dairy plant producing 

pasteurized milk ami various kinds of cheese, butter 
and powdered milk 
M, (I): Milk (3H.iNto.iH H11) 
(Profitable) 

Mam 4 
A large-scale automated dairy collecting and processing 

milk ami producing all kinds of dairy products 
Continuous operation on three shifts 
M,(l):Mtlk(ll0.ono.ono|) 
(Highly profitable) 

Ptatit.» 
A small-capacity, semi-mwhanked plant prothteing 

both natural and concentrated fruit juice 
Continuous operation with seasonal fluctuations in 
employment 
M, (I): Fruit* (5.( NN it) 
(Not profitable) 

Plaut ft 
A part of a multi-product firm producing soda water 

and carbonated juice as well as natural and concen- 
trated fruit juice 
Continuous operation with seasonal fluctuations in 
employment 
Mt (I): Fruits (5,(NN>t) 
(Profitable) 

Plant ? 

A  small,  labour-intensive  (mainly female workers) 
bakery plant of local significance 
Two-shift operation 
M, (I): Flour, sugar, salt (2,3701) 
(Highly profitable) 

Mani H 

A small, senu-niechaniad plant supplying brea*! and 
rolls tor a small town 
Two-shift operation 
M, (I): Flour (6.4mit) 
(Profitable) 

78 

Phut y 
A large-scale bakery with modem equipment 

Two-shift operation 
M, (I): Flour and salt (II.INNIt) 
(Highly profitable) 

Phut 10 
A relatively small-scale sugar refinery 

Annual output of 34,5*101 consists of: 
Sugar 20,(NN»t 
Molasses 6,1 NN It 
Bagasse 8.5(101 

Three-shift operation for l(N) days during the harvest 
period: two-shift operation in off-season 
M, (1): Sugar beet ( 150,000 t) 
(Profitable) 

Phut II 

A   medium-sired  sugar refinery  with a  processing 
capacity of 3,000 t/day of sugar Wet 
Annual output comiits of: 

Sugar 40,000 t 
Molasses J0,000 t 
l>ry and crude cossettes   40,(1001 

Continuous operation on two shift» 
M« (I): Sugar beet (300,000r) 
(Profitable) 

Plant 12 
A mcdtum-siicd plant with its own refinery 

Output consists of soy oil and animal feed 
Continuous operation for about 300 days a year 
M,(l): Oilseed (60,000 t) 
(Highly profitable) 

Plant Iß 
A medium-sized, partly mechanized feed-meal mixing 

plant 
Bask raw materials arc flour-mill by-product cewafc 

(maize, barley and oats), proteins of vegetable and 
animal origin, and various minerals, vitamins. 
antibiotics and other additives 

Two-shift operation 
M,(l): Cereals (22,0001) 

(2): Proteins, minerals and vitamins (9,0001) 
(Highly profitable) 

Phut 14 
An automated feed-meal plant 

Principal raw materials: 
Cereals 39.0001 
Proteins 17,0001 
Minerals, vitamins etc.    6,0001 

Two-shift operation 
Mt (I): Cereals (39,0001) 

(2): Proteins, minerals, vitamins (23,0001) 
(Highly profitable) 

* 
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• /.í 

partly mechanized wine-cellar for basic grape pro- 
t>siitH 

I hree-shift   operation   during   the   harvest   season; 
•t licrwise, one-shift operation 
\tt (I): (¡rapes (4,000 t) 

I lighly profitable) 

> -mall, semi-mechanized brewery 
i ontinuotts operation with seasonal fluctuations 
M, (I): öarley (1.1501) 
I Not profitable) 

¡'hint /? 
A >eiui-mecbanizcd brewery, small yet economic 

C'onrmtiot» operation with seasonal fluctuation in 
output 
M, (1); Barley (2,5001) 
(Profitable) 

lH,m le 
A brewery of an economic «m with M anniial capacity 

of 500,000 hectolitres 
Water  consumption   is   reduced   through   partial 
recirculation 
Two-shift operation 
M, (I): Barley (9,0«» t) 

(2): Hop» (5001) 
(Profitable} 

/'/«»if 19 
A large brewery wWi an annual capacity of U«n,000 

liectolitres 
Two-shift operation 
M,(t): Barley (17,0001) 

(2): Hop (1,080t) 
(Highly profitable) 

I'imt 20 
\ soft drinks piam with -« annual capacity of M0JW 

hectolitres 
Two-shift opcratio.» with seasonal rluctuatkmi 
M, (I): Sugar (1,8001) and carbon dioxide 
'Highly profitable) 

>'hw 2t 
\ fw%-auwmmecl, small   (20,000  spindles)   cotton- 

^pinnmg mill 
Two-shift operation 
M,(l): Cotwn (WOO t) 
?Not profitable) 

Him 22 
" automated cotton-spinning mill with JAflOO spmdks 
Two-shift operation 
M, (1): Cotton (1,8001) 
Not profitable) 

Vim 21 
A small anion knitwear plant employing low-wage 

female labour 
T\vt>-shitY operation 
M, (I): Cotton and staple libre vani (2501) 
(Not profitable) 

Plmt 24 
A small weaving mill, employing mmtJy female labour 

Two-shift operation 
M, (I): Man-made vani (2»»ft) 
(Profitable) 

Motu >f 

A footwear factory with an annual capacity of MIMMO 
pairs 
Two-tbift operation 
M, (I): Upper and »»4 leather (2*11) 
(Not profitable) 

Want 26 
A large leather and rubber fi*«m«t factory with m 

annual capacity of I .SiMMtli p4m 
%#iiewMiiif operation 
Ht (I): leather, rubber ami other» (l,5ti*t) 
(Not profitable) 

Urn 2? 
A wearing apparel factory kkated m a large town and 

employing mostly skiMed labour 
Two-sbift operation 
M, (I): fabrics (2.5001) 
(Not profitable) 

»mm 
A relatively \mall-sc tk plywood plant 

Uses beech tags (HMiil m* per annum) 
Two-shift operation 
M, (I): Beech tags (HM«Kliw*) 
(Not profitable) 

Mb* 29 
A smaH-scak1 saw null fi« beech logs 

ville—sIMjt operftjtMtfi 
M, (I): Beech fop (mm m ') 
(Not profitable) 

«IWf.» 
A wooden furniture factory producing a Iwtm-d ta-tp- 

of goods 
Om-shift opération 
M, (I): Wood and others (MUB t) 
(Not profitable) 

Want .if 
A medium-sued metal furniture factory producing a 

limned range of goods 
Two-shift operation 
M, (I): Stccktrip and tubing, ami aluniitutun section 

(5,0001) 
(Profitable) 

n 



A   >.|ll.ill-4 ,||VU lt\   t ^'!ph > II J   t.u ti't \ 

I liti, -luti ,'pi Miii'ii 
M      i '     \\ .«,.,« .it),1   >'.'..,i w.ish   ;').ilO|l (Ì 

:_v    dill,   .ill,! ."ÍM--  .I.!»"» ti 

Ax!  Ph'hl.iM. ' 

A nu .ìtittn-i.ip.mn !ihih>.it\! t.uton 
I liH'i-^iitt i>i\-i.iiii<it 
M    M: Wim») inj WOIHI waste s J«».»**'iii'ì 
¡Niit pindi.ibli ; 

l'Uni U 

A pulp itiJ p.tfv! milt producing ordinare paper on the 
IUM«,   « »I   sulphate   pulp ;   no   secondars   pr*H essine 
tat lilt li s 

Bcido conitcrous wiuvj tor pulp, the pl,nn UH's 
T.3«>t ot lignite for hui and .\(M»t «*f limestone 
4ti»{ thcitucal products a» auxiliary raw materials 

I '«intuitum> operation lot Aio days a year 
M, (I): Coniferous vviuni (IfttMMl m>) 
(Not profitable) 

H.tut .».<" 
A iiicdium-si/cd pulp and paper mil! 

L'v» 22« ».out t «if auxiliary ñutiríais (CIHIIIH\ik feme- 
*tonc. tiiliiphtiny etc.) 

Continuous operation rW 33«) days 
Mt(l): W««HI (4m,\**%- ^•MNot'ni-1) 
lïWttabk) 

A rvl.ttt\ *-l\ large (.¿-tory «^ying pap» products for 
sclwml and otficc in*' 
Iwo-shift operation 
M, (I): Paper, urdhoard. gbe ffi,3t.i*i) 
(ftofitahk ) 

Hatit r 

A small hatha tannery  »swig mainly ktcaí ntMetiafe 
and printing X..K- halber. A bather and sleeked 
li al ili r 
luit-shlfi opt ratloll 

M, (I):  WLM.IMI  »aiming substances (I.MMfit) and 
min 
iN"t pi«'!it,iWi i 

H.vii is 
A   fully   .„uhiniAii   ,.tlilH.„t   ^^y^  ^ 

kMtlur. spin leather ..iid Hmn« Writer ¿w «.„„w^r 
nuiHifa-, tuiiiv 
Iwu-dutt oper.illttn 

M, 11): Ski! « and hides iti,7t!!!t) 
(Highly prntii.tMi » 

A   modern   ln„   .,„.11-, .,p.„rtv   pïtrwhcmical   pi«« 
IToducmg   ir|„K,H    :J.i.«..,)   and   ,H*lvclnW, 
pol\SlVre1k', piMi.il alni .HVhHk- lÄMiKlt)   ' 

Kit 

('outimious operation 
M, (I): (¡asoline (Wt.lNN» () 

(Noi profitable) 

l'Lìll! 40 

A petrochemical  plant producing ., ntintbcr <•• 
ativcs or" ethylene, propylene  and C4-fracti...       ¡], 
the utilization of all by-products, hut without ¡;     ,,„ 
i let trolysis facilities 

lot.il annual output amounts to 'XNI.IXNI t (,j ;i|, 
4l5.iNNit are finished products for sale. ,. . h 

2« M «Mi of plasties. Mi,(m t of synthetic ,, i!^ 
aiui 13*1 t of other chemical preulucts 

C ontHithuis operation for }Mi days a year 
M, (l):(,a»»»lene (ii«J»MHH»t) 

(2): Chlorine and other chemical* (II4,(NXH) 
(I'rotitabk) 

fiam 41 

A  inetlnim-»i/ed.  hilly  automated plant producing 
nitrogen tmiiizvr 
CotwinutHi* operation on three shifts 
M« (I): Natural gai (HHMH'<UWOmî) 

(2); Supcrphmphatc.   pxKassiuin  salt,   linu etc 
(TlMVKI t) 

Pirn 42 

k bvnzeiH' pkm uwng reformed gasolene supplied by a 
nearby reftnery 
By-products are low-octane gasolene for refineries and 

waste gam ttt*?d as fuel tor the plant's own operation 
Continuons operation for 33(» days a year 
M, (I): Gawktte (24iMÄ*>t) 
{r%Wy profitable) 

IHmttiS 

A small-capacity petroleum refinery 
Facilities include atmospheric distillation antl simple 

vacuum distillation for bitumen production 
C:outinuous csperation on thwe shift» for 3lW days a 
year 

M, (I): Crude oil (MUm t) 
(Highly profitable) 

Mm 44 

A small-capacity petroleum refinery 
Facilities include atmmpheric and vacuum di«ill     " 

and a gasolene reforming plant for bitumen 
diktion 

Three-shift operation for 300 days a yetr 
M, (I): Crude oil (500,0001) 
(Highly pwfit»We) 

IHmu 45 

A nunkni rxtrokum refinery 
Inchides atnHwpneric distillation facilities with 

cracking and catalytic gasolene reforming ir 
tkms 



! I 

J 

ucc-shift operation for 330 Jays a year 
:. ,1): Crude oil (2.000.1)00 t) 
h^hly profitable) 

4(> 
•• argc-capacity   petroleum   refinery   with   a   wide 
i.'Juctioii programme including primary and sccon- 
ii v processing 
H ilitics  include  atmospheric  distillation,  catalytic 
cracking, catalytic gasolene reformation for bitu- 
men and high-octane gasolene 

I hree-shift operation for 330 days a year 
M, (I): Crude oil (5.1X10,0001) 
i Highly profitable) 

¡'1,111147 

\ highly automated independent coking plant 
Annual output consists of 570,0001 of metallurgical 

coke and 30,0001 of small coke for foundries and 
consumers. By-products are: tar, benzene, and 
others (approximately 38.0001) and waste gases 
(about 120 million mJ) 

Three-shift operation for 330 days a year 
M, (1): Metallurgical coal (800,0001) 
(Profitable) 

/tour 4H 

A small brickwork plant with a rotating furnace 
About 9,0001 of low-calorie coal arc required annually 

for fuel 
Three-shift operation for 300 days a year 
M, (I): Clay (25,000 m*) 
(Not profitable) 

!i,mt 49 

•\ roofing-tile and brick factory with a tunnel furnace 
Hring with heavy fuel oil 
Continuous operation on three shirts for 300 days a 

year    . 
(Not profitable) 

'•'hut Ü0 

modem, medium-sized roofing-tile factory 
1 nel requirement: 5,0001 of heavy fuel oil a year 
1 hree-shtft operation for 330 days a year 
M,(l): Clay (37,000 m*) 
¡'writable) 

'»tt ft 

try small hollow-glass factory 
Continuous operation for 330 days a year 
M, (I): Silieeaus sand, stone and collet (13,5001) 
Not profitable) 

•hmt 52 

•\ small plate-glass plant 
Continuous operation for 330 days a year 
M, (1): Siliceous sand (14,0001) 

(2): Cullet, limestone (18,5001) 
Profitable) 

Plants .r*. i-/. v ,mil .v, 

Various-sized Portland cement plants 
Co;it¡n;ious operation for VNi v|.,vs,, Vl.„- 
M, (I): limestone   and   clay   (plant   W    IdO.ouit: 

plant   34    32o.iNiOt:   plant    SS    43o.omt; 
plant 3d— I.MHi.iHHl t) 

(Plant 53-unprofitable;   plants   54.   33   and   5<> 
profitable) 

Plant 5" 

An acoustic and heat-insulating structural clav products 
plant 

Fuel requirement: 4.8001 of heavy fuel oil a year 
Continuous operation on three shifts 
M, (I): Clay (50.000 t) 

(2): Cement (18.0001) 
(Profitable) 

Plant .W 

A   medium-sized   plaster   plant   with   no   secondary 
proccssing facilities 
Fuel requirement: 4,5001 of coal a year 
Continuous operation for 300 days a vcar 
M, (I): (iypsum (32.01101) 
(Profitable) 

Plaut ."9 

A modern hydrated lime plant producing both quick- 
lime and slacked lime ready for use 
Fuel requirement: 8,0001 of heavy fuel oil a year 
Continuous operation for 330 days a year 
Mt (I): Limestone (33,0001) 
(Profitable) 

Plant 60 * 
A medium-sized lime  plant   with a   shaft  limekiln 

having an annual capacity of 27,0001 of quicklime 
Continuous operation on three shifts for 300 day* a 

year 
M, (I): Limestone (37,1 N101) 
(Not profitable) 

/%if 61 
A highly mechanized lime plant with a rotary kiln 

Fuel requirement: 10,0001 of coal 
Three-shift operation for 300 days a year 
M, (1): Limestone (45.0001) 
(Not profitable) 

Plant 62 
A prefabricated concrete building block factory pro- 

ducing mainly blocks of a simple shape 
One-shift operation 
M, (I): Cement (5,000 t) 

(2) ¡Others (1.7001) 
(Not profitable) 

Plant 63 
A masonry with a small-capacity unit produt mg com rete 

products,  inclinimi; concrete blocks of a compie*: 
shape 

Hi 



One-shift operation 
M, (I): S.1111I (IH.iMMtnis) 

(2): Clay products (l.riHHit) and cement (3.000 f) 
(Profitable) 

/'/,»// 64 
A plant producing boards for par'ition walls anil for 

thermic ami acoustic insulation 
Two-shift operation 
M, (I): Cement, wood, particle board etc. (115.0001) 
(Profitable) 

Phut ft.ï 
A small alumina plant located in the vicinity of a local 

bauxite mine 
Capital investment figure docs not include investment 

in mines and transport facilities; it does include 
investment in a small thermal power plant 

Continuous operation for .VI« davs a vear 
M, (I): Bauxite (225.1 Mit) 

(2) : Alkaline additives Na2COj or NaOH (15.0001) 
(3): Low caloric coal (15,0001) 

(Not profitable) 

Plaut 66 
An integrated alumina and aluminium plant 

Continuous operation for 330 days a year 
M, (!): Bauxite (4» M MIO t) 

(2): Alkaline additives (30,0001) 
(3): Coal (145,0001) 

(Not profitable) 

Phut 67 

A foundry producing tempered castings of 0.1—5 J» to 
order m 

Two-shift operation 
Mt (1): Gray and scrap iron (2,850t) 
(Not profitable) 

Phut 6H 

A   modern   foundry   equipped   with   medium-sized 
electric furnaces producing steel castings of I—200 ka 
Two-shift operation ° 
Mi (1) Gray and scrap iron (5,6001) 
(Not profitable) 

Phut 69 

A foundry attached to a machine factory wodurine 
wachine castings of I— 250 kg 
Two-shift operation 
M, (1): Gray and scrap iron (1,200t) 
(Not profitable) 

Phut Iti 

An independent foundry producing castings of 1-50 ka 
Two-shift operation B 

M, (I): Gray and «crap iron (20,(100t) 
(Not profitable) 

§2 

Phut 'I 
An integrated steel plant producing pig iron, crude v 

and rolling mill products (final products);' the aim, 
production of 745.1 NN) t represents the rolling ,,. ; 
products only 

• Fixed capital includes a coking plant, a power pi.,,,, 
and an oxygen plant 

Three-shift operation 
M, (I): Iron ore (60 "„ Fe) (1,300,0001) 

(2): Limestone (250,000 t) 
(3): Scrap iron (75,0001) 
(4) : Metallurgical coke (500,(100t) 

(Not profitable) 

Pimi 72 

A small yet fully integrated steel milt producing steel 
sheets and plates as its final output 
Three-shift operation 
M, (1) : Iron ore (60°o Fe) (2,600,000 t) 

(2): Limestone (700,0001) 
(3) : Metallurgical coal (900,0(1) tj 

(Not profitable) 

Plant 73 

A steel mill producing crude steel (2,800,0001) and pig 
iron   (1,300,0001);   has   no   secondary  processing 
facilities, such as roll mill, and no coking plant 
Fuel requirement: !,952,00ut of coke and 362,00» t 

of fuel oil for blast furnace 
Three-shift operation 
M« (1) : Iron ore (6,000,0001) 

(2): Scrap iron (500,0001) 
(Not profitable) 

Phut 74 

A  small,  forged-steel   plant  producing  forgcd-suvl 
products ranging from 5 to*!20 kg in weight and used 
in machine tool factories 
Two-shift operation 
Mt(l): Rolled steel (5,5001) 
(Not profitable) 

Plant 7.Î 

A small, automated hardware plant producing tctews, 
naife, rivets, bolts, nuts etc. 
Two^hift operation 
M, (1): Drawn steel (6 jOOt) 
(Profitable) 

Plmt 76 

A machine tool and special steel products plant 
Two-shift operation 
H(l): Special steel (2501) 
(Not profitable) 

Plant 77 

A machine tool pUt with an annual production 
about 1,450 units of woodworking Mob 
Has no foundry; castings ave done by other indw 

dent foundries 



w>-shift operation 
, ¡I): Steel, sheet metal 

\2): Castings 
iotitable) 

• " V 

(9001) 
(1,800 t) 

: nit producing materials-handling equipment 
! \u>-shift operation 
A!, (!): Rolled steel and castings (1,2001) 

(2): Timber 
Not profitable) 

:mi "9 
partially automated, metal drum manufacturing plant 
I wo-shift operation 

M» (1): Sheet metal (12,0001) 
(Profitable) 

Plant 80 

A semi-mechanized, household gas stove plant; has no 
enamelling facilities 
Partial two-shift operation 
M, (I): Sectional steel and ihm metal (g.0001) 
(Profitable) 

I'Lmi 81 
A modern, fully mechanized plant producing trant- 

fornters 
Produces both símil (20-60 kg per unit) and targe 

(400—300,000 kg per unit) power transformers 
Investment figure represents an initial phase of a 

multi-stage project and is therefore about 20 per cent 
higher than the normal case 

two-shift operation 
Mt (1) : Copper goods and transformer sheets (10,5001) 

(2): Wires and transformer oil (6,000 ti 
(Profitable) ' 

liant 82 

*n automotive parts plant producing radiators, axles, 
gear wheels and various cast par» for cars 
Vrial production possible but without assembly-line 

operation 

Two-shift operation 
M, (i): Steel sheet metal (5,5001) 

(2): Scrap iron (lJÛOt) 
ífiglily profitable) 

'.»it 83 

pecializcd service shop for passenger can 
'N« profitable) 

:'mit 84 

•\ ur repair shop specialtemg in body work 
(>»e-shift operation 
Mi (I): Spare parte (941) 
^ot profitable) 

/'/«ll(/ 8> 
A ear repair and service shop 

One-shift operation 
M, (I) Spare parts (168 t) 
(Profitable) 

Plain 86 
A plant producing plastic articles 

Two-shift operation 
M, (I): Thermosetting plastics (4501) 
(Profitable) 

Plant 87 
A plant producing large plastic articles 

Three-shift operation 
M,(l): Plastics (8601) 
(Profitable) 

Mam 88 

A semi-industrial enterprise engaged in the instaHatton 
of water supply, gas and central heating racilittes 
Two-shift operation 
(Not profitable) 

Plmtt 89 
A construction firm specializing in industrial buildings 

Seasonal operation on 1—2 shifts 
(Not profitable) 

Plmtt 90 
A small hydroelectric power plant 

Turbine operations for 300 day» a year 
(Not profitable) 

Plmtt 91 
A hydroelectric power plant with a storage basin of 

37 million in-1 of water 
(Not profitable) 

Plant 92 
A hydroelectric power plant with a storage basin of 

540 million in* of water 
Continuous operation with 7,000 hours of peak-load 

operations 
(Profitable) 

Plant 9.1 
A small steam power plant with three generator units 

Continuous operation at various outputs of electric 
power 

HO): Coal (125,0001) 
(Not profitable) 

Plant 94 
A medium-sized steam power plant with one large 

generator 
M» (I): Coal (285,0l)0t) 
(Profitable) 

as 



Plaut Vß 

A thermal power plant with one generator 
Operation for 5,tHM hours a year 
M, (l):Heav> fuel oil (220,IHK»t) 
(Highly profitable) 

Plant 9h 

A modem thermal power plant with two generators 
Operation for 5.1X10 hours a year 
M, (1): Heavy fuel oil (546.1 M)t) 
(Highly profitable) 

Plant 91 

An architectural design firm specialized in industrial 
building designs 
(Not profitable) 

Plant VX 
A small laundry plant 

Two-shift operation 
(Not profitable) 

Plant 99 

\ medium-sized laundry with its own boiler plant t. 
generate steam r 

Two-shift operation 
(Profitable) 

Plant KM) 

An industrial laundry plant serving hoipttab, hotels me 
other institutional customers 
Two-shift operation 
(Profitable) 



t 




