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SUMMARY 

When establishing new iron and steel works,   one of the main problems;  - which 

must be solved considerably   in advance - is  that  of providing and training the 

necessary number of workers.      This problem is of particular importance nowadays 

because  complex and  expend/«,  equipment   is  now used  in the  iron and  steel   industry. 

The  utilization of  this  equipment  to tne  full and  its  smooth aud   unisrterrupled 

functioning ar<- of great  economic  t ignif Icance,   and   it   Is therefore  essential  in 

every  case   to devote great  attention to  the  training of the  personnel  of  new won::;. 

The technical  sophistication  of the  equipment   used,  in new   irò-,    mo  steel  »OTK, 

not  only  presupposes  a high   level  of skiLl  and  training of the operating persons!, 

but  also  c! !s  ,„;.   the sa.ne   time  to  an even greater  exient   Tor  :ii ."hly-qualified 

technicians  ano  supervisory   staff.       The  numerical ratio of manual   to  non-manual 

workers,   ,s growing smaller.       Productivity  is  increasing, while   the amount  of 

physical   labors expended   is  simultaneously being reduced. 

*        This   is  a summary  of a paper  issued under  ihe same title as   Ip/WÜ.ll/lT. 

1/      The views  and opinions expressed in this paper are those of the author and do 
not   necessarily  reflect  i,he  views  of the secretarial  of UNITO. 
presented as  submitted by  the author,  without  re-eiitIng. 
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For these reasons, it is essential to begin in good time to train the 

necessary number of skilled personnel for new iron and steel works which are 

being constructed. 

The problems of training and preparing the necessary supply of workers 

f'.;r the iron and steel industry vary from country to country. 

There are basically three main types of areas: 
'» 

1. Areas which have a low level of industrial development and few 

technical schools, and where there is no existing iron and steel 

industry; 

2. Areas which are partially developed from the industrial point of 

view but where there, is no balance between the existing industry 
and the   level of technical schools; 

3. Areas which are both industrially and technically developed. 

La the  case ,f the  first  type of area,   the assistance of advisers of wide 

oJL-rauuà t:u< aviedla  ana  -roaá   experience  is  required.        These  advisers  snould 

W  reliability for the  development  of the  iron and steol  industry from the 

i-ogiuning ,f the  anemic st ,dy to  the entry into operation of the works,   and 

sii.-aid  als.    be responsible for  the  training of skilled workers. 

in  the  case of the second type „f area,  only technical assistance  is 

EMULICI in the establishment  of   the works and the   training of the technical 
ai af'f  required. 

Gantries  1,1 the  third category are capable of solving all the problems 

•••• -ected with the development   of an iron and steel  industry Themselves and are 

•-so  capable  of helping the  countries of tne first  two   categaraas. 

in  the traini,* of   technical management  personnel it   is essential that 

*••>'••"  ! donnei  saculd ga.n a through knowledge,   m industrially developed 

'•'••".v. ries,   of the way to  run  un iron and steel industry,   methoda of  long-term 
Flannj ag,   and the organization of  labour. 

Tne  future technical management  personnel should be  trained in industrially 

developed countries  both m technical institutions of various  levels and in 
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actual plants and planning offices.      As at the present time there are still 

not  enough training institutions of  an adequate technical level i„ the under- 

developed countries where  ironed steel plants are being constructed,   technical 

personnel from these  countries must continue to receive their theoretical 

training as well in industrially developed countries. 

Skilled production workers and specialists  in the repair of machinery 

and electrical equipment,   automation equipment,   and measuring and regulating 

apparatus mast be trained,   like the foregoing personnel,   in industrially 
developed countries. 

All  the workers for a new plant  can be trained on the spot,   where new iron 

and steel factories  are being built,   but  this   calls  for the  lengthy presence 

of a considerable number of qualified instructors  and is not a very effective 
method compared with the preceding one. 

The rank-and-file  workers and the r.emi-skilled personnel are,   however, 
usually trained on the  spot. 

Experience 30 far has  shown that  it  is best for the  largest possible 

number of workers to  be trained in iron and steel works in industrially 

developed countries on similar equipment to that  which they are to  use.       An 

iron and steel works  is a collection of various  different  component  plants 

which receives ra* material,   processes it,   and finally despatches the end- 

product  for use   in engineering.       According to   atatisUca,   only some   18  per cent 

of the workers  in iron and steel plants are engaged  directly in  the metal 

production process.       The  remainder are  divided among the  repair,   transport, 

power and refractory sections  and   the so-called  ancillary and auxiliary plants. 

This means that  there  are heavy  ieraands on the  organizing ability of  the 

management,   the personnel  of which must bs highly qualified. 

In addition to  their generai  long-term   training,   ^nageaient  personnel  can 

advantageously make  a detailed study of the estaolishmenò  of an actual  iron 

and steel  plant.       This  specific  training of thï management  personnel should 

begin with the analysis  of the data of studies  and projects for the establishment 

of the  iron and steel plant   in question and should cover the whole period of 

construction up to completion. 



P^P^-WW^IJ       lUJWIlLUWMWl-'pWJiii lUlipvu 

ID/WG.I4/17   . 
SUMMARY 
Page 4 

Technical management personnel of future plants who possess the appropriate 

technical and theoretical knowledge should work as assistants to corresponding 

management  personnel  in the steel works  of highly industrialized countries, 

where   they can gain a definite insight   into the technical management of the 

future  plant  which  they  are to  run. 

The training of personnel for new iron and steel plants  in countries with 

an under-developed  iron and steel industry must form part   of the preparations 

organized well in advance. 

In drawing up plans  for the establishment  of an iron and  steel plant,   it   is 

necessary   even at  the  earliest planning stage to make provision for obtaining 

the  necessary  number of  boLh manual and  non-manual workers   for the various 

sections  of tne  plant.        In deciding on the  number of  workers  required,   account 

Tiust  be   taken not  only of the work  load of  the  individual  sections,  repair shops, 

laboratories  and so  forth,  but  also  the  derailed breakdown  of the various 

operational sections  and the  requisite  qualifications  of  the  workers for them, 

'. .ie various  pay structures,   and the required   length of training.       In preparing 

-;  plan for the recruitment  of the  labour force  it is  essential to take the 

fallowing into account: 

1.     The absoluto  increase in the total number of workers relative to 

the construction plans and the volume of production; 

?..     The variations  in the number of workers as a function of the 

volume of production for the various trades; 

}.     The sources of  labour; 

4.     The factors affecting the  stabilization of the staff at  the new 

plant   (apartments,   hostels,   schools,   etc.). 

Satisfaction of tne  foregoing conditions must be ensured in the plans through 

preliminary discussion witn the appropriate State or public organizations. 

In the   last  few years,   a number of  iron and steel works  have been brought 

into production iu Czechoslovakia.       These  plants have been established both 

in areas with a well-established tradition of producing iron and steel and in 

less-developed areas. 
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In the second of these cases,  the direct expenditure on the training of 

workers  comes to approximately O.5 per cent  of the total investment   in the 

construction of a new iron and steel plant.       Experience shows that  good training 

of  skilled workers makes  it  possible  to  cut   down the time required for bringing 

iron  and steel plants   into  full production  and reduces  stoppages  in the 

operation of the nain  items  of equipment. 

The  foregoing considerations  about  the  preparation and training of workers 

for  iron and oteei plants  are of general applicability.       While they can prove 

to  be   fully applicable  in specific  cases   in  individual  countries,   however,   it 

is  essential to make allowances for  the particularities of different  areas and 

countries in projects  for the construction of iron and steel plants. 
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Introduction 

An index - albeit a rough one - to the great development of industry in the 

world as a whole and the spread of industrial areas is provided by world steel 

production. 

In 1900, steel production for the whole world was about 28 million tonnes.^ 

By about 1950, it had risen to 183 million tomes.  By 1955 world steel production 

had risen to 27O million tonnes, by I964 to 438.1 million tonnes, and by 1966 to 

474.5 million tonnes. 

It can be assumed that by 1975, world ste^l production will reach 54O - 58O 

million tonnes per year. 

It is to be observed that a substantial increase in steel production is taking 

place, not in the traditional industrial countries, but for the most part in th? 

Socialist countries and Japan. Moreover, the »centre of gravity» of iron and steel 

production is shifting to countries which do not possess a highly developed steel 

industry but possess important sources of raw materials, or else to „reas which, 

although some distance from sources of raw materials, have the advantages of easy 

sea transport and a large potential supply of technically skilled und capable 

personnel (as in Japan). 

By way of explanation, I will support my statements with some statistics for 

the period 1955-1966: i.e.. the last eleven years. 

For my final figures I am using those for the year ending 31 December I966, 

because when tHs report was worked out and prepared 1967 was not yet over. 

I shall give first of all the figures for the so-called "major States with a 

large iron and steel industry" - i.e., the USA, the USSR and Japan - then the group 

of Socialist countries of Europe, including Yugoslavia but excluding the USSR, then 

the group of capitalist countries of Europe, and finally the group including so- 

called developing countries such as Brazil and India. 

It is interesting, at the same time, since the data in question can be 

considered comparable, to follow the growth of employment in ferrous metals 

production in general compared with the output of steel.  In this way it is oossible 

to obtain a picture - although admittedly only a roughly indicative one - of 

developments in the productivity of labour and the technical equipment, and to form 

some idea of the technical equipment of ferrous metals plants and the requirements 

for skilled labour in this field of industry. 

1/ The word «tonnes« used throughout this document denotes metric tons. 
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Thus, for example, the production of steel in the USA rose from 106.173 

million tonnes in 1955, via a fall in I96I to only 88.197 million tonnes, to 

I2I.63O million tonnes  in I966:     an  increase of 14 per cent. 

In Japan,   steel  production  rose  from 9«408 million   tonnes  in 1955 to 47*784 

million  tonnes  in  I966:     an increase  of ^08  per cent. 

In the USSR, production increased from 45.271 million tonnes in 1955 to 

96.5 million  tonner:  in  ì'Jób:     an   increase  of  II4  per cent. 

In  the  Socialist  countries  of Europe,   i.e.,   the Czechoslovak SSR,   the German 

Democratic  Reputi!.ic,   Hungary,   Romania and  Yugoslavia,   production rose  from 15.012 

million   tonnes  in  1955  to  j2.32'4 million  tonnes  in I966:     i.e.,   an   increase of 

II4 per cent. 

In the  other European countries,   production  increased by  56 per cent,   i.e., 

from 77.851  million  tonnes in  1955  to   121.305 million  tonnes   in  i960. 

In  Brazil,  production rose  by  192  per cent,   in  India  by  278 per cent,   in. the 

Republic  of  South Africa by 52   pei   cent,   and  so  forth.      It  is  to be  expected that 

in Brazil  and   India - countries  with   rich   iron  ore deposit;; -  there will  be  further 

great  growth  in  the   iron  and  steel   industry,   as   the product ion  of crude  steel  in  kg 

per head  of  population   is extremely   low  m   tnese  countries,   amounting to  only 

40 kg per  head   in   Rrusi.1   aw!  uni y   .1 j   kg per  head   in   Ina La.     Further growth  of the 

iron and  steel   indus,try   in otner countries   is also  to  be   expected. 

The object  of  this   paper  in not   to examine  and analyse  tue positive and 

negative arguments   on which decisions  as to  the  location  of new iron  and steel 

works must   be  uascd,   as.   the factors,   involved differ irosi  country to country and  it 

is necessary  in each  specific  case   to  evaluate   i-herc carefully  and come  to  economi- 

cally and  politically   sound and   thoroughly  analysed decisions.     At  the  same   time, 

however,   it  must  be  borne  in mind  that a steelworks consists  of equipment  which  is 

intended  to   last  for a very long time,   is  extremely con; lex and extremely  costly. 

In  every case  of  the building of a new  iron  and steel  works,  one  of the 

leading problems  has  always been,   continues  to  be,  and will  always be  that  of the 

provision and training of the necessary personnel. 
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It must be understood that  this question has assumed more importance than ever 

before because we are now dealing with e^ipment which  in technically extremely 

complex and  involves heavy investment costs.     Its uninterrupted and faultless 

running at   full usable  capacity  is  of such great   economy  significance   that  in 

every case  it  is advantageous to demote the greatest attention to the training of 

the workers  of new steel works,   even when this training involves relatively heavy 
expenditure. 

We consider it of value to give  some figures  showing the relationship between 

the output  of steel and the number of workers employed in the  iron and steel 

industry as  a whole in several  selected countries (see Table  l). 

Prom the four cases  selected,   it   is possible to draw specific conclusions of 

considerable  importance for the training of personnel. 

1. Prom the increasing productivity of the worker it   is possible to judge the 

technical level and equipment  of a steel works and. the consequent requirement 

for higher qualifications among the workers. 

2. These  technical  requirements of the equipment, which concern the qualifica- 

tions of the workers,  are marked by the fact  that the ratio of manual to non- 

manual  workers  is dropping,   and this means that as time goes on  it will be 

increasingly necessary to plan  for work of a technical  and management nature, 

which will increase at the  expense of physical labour. 

This experience strongly emphasizes the need for the early training in 

adequate numbers of the requisite  skilled personnel for new iron and steel works. 

The problems of recruiting and training new personnel  are once again of a 

varying nature.    In general, however,   it is possible to  speak of three types of 

areas for the development  of an  iron and steel   industry: 

A. Areas where industry and technical institutions are both at a very low level 

and there is as yet no iron and steel  industry. 

B. Areas which are more or less  industrialized,  but where industry is not on the 

same level as technical institutions.    These areas include both areas where 

the iron and steel  industry is at a very low level of development and other 

areas which are more developed and have a commensurate iron and steel  industry. 

C. Countries which are well-developed industrially. 
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Oä^A     These areas need the assistance of consults with wide ali-round 

knowiedge and great  experience,   „ho should be responsible not only for thc. 

development of the  iron and steel   industry  fro, the  estabiishment of the „a-ic 

econome recrements up to   Us  entry into operation,   but also for the  training 
and instruction of the futuro workers. 

Çasej      These areas only need technical assistance  in the building of the 

works and the traini,* of personnel  (particularly technical  personnel). 

Çg^ç      Areas (countries)   in this category are capable of solving all „attera 

c nneetcd with the estabulen! of an   iron and steel   i„„ustry themselves and are 
also capable of providing n~^- r-+nrir.„ +„ ' 'S aoo.otance to areas  m categories A and B. 

The  training of techno   personnel   mv develop^ ,^aa 

(a)    Management personnel 

This category of personnel must be trained in highly developed industrialized 

countries.    Management personnel must gain a knowledge of the „ay to run the 

industry,  methods of long-term planning,   and the organization of labour at alt   Xevals. 

(b;    Technical management  personnel 

Future technical management personnel  must also be trained in highly- 

industrialised countries.     Their training must not only take place in technical 

training institutions,   but also  in actual industrial   enterprises and in planning 
departments. 

As  long as the training institutions of developing countries are not at the 

appropriate level,  these personnel must receive even their theoretical training 
abroad. 

(c) Skilled production workers and specialists  in the repair of machinery, 

electrical  equipment,   automation equipment and measuring and control equipment 

must be  trained,   like the preceding group,   in areas with highly-developed industry. 

As an alternative,  training ca.n be organized on the spot,  but  this calls for 

the  dispatch for a lengthy period of a considerable number of instructors and is 
not  as  effective as the foregoing method. 

(d) Semi-skilled and unskilled workers are usually trained on the spot.    All 

experience,  however,  points to the advisability of training a relatively large 

number of such workers on operational plant in areas which are highly developed 
industrially. 
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The inherent problems  of training and preparing personnel 

The overall production cycle  of an iron and steel works, which covers the 

deliver;/ of   the raw rriateri.il,   its  processing and   its  final  dispatch in  the form 

of a finished  product,   for use   in engineering and  other connected  industri.es, 

involves a varie!;/  <\i"  copponent  plants whore  ver;;  diverse  trades  are  carried on. 

When  it   is borne   in,  mind  that   accordi ng c t n t, ìstics  only scarcely   18 per 

cent  of the  workers  in   an  iron  and   steel works  are employed   in   the  actual 

production  process,   the   remainder being distributed ever the  repair,   transport,, 

power  and refractory  shops and  other so-called  a1.cil.la17/ arid  auxiliary  plants, 

it becomes  quite  clear  what a high  degree  cf organizing ability is  called for 

from  the  labour management  staff and  wha!   specialization  is  called  for  from the 

various technical  management  personnel and  the   specialized  and highly  specialized 

technical  personnel. 

Modern  practice  has  very  clearly demonstrated that management   personnel, 

in addition  to receiving a long-term general theoretical training at appropriate 

technical  institutions,   should also receive specific training in the actual 

establishment  of an  iron  and steel  works. 

This  specific   training begins  in practice  with the preparation of  the 

specifications and actual plans for the construction of a steel works,   and it 

must be  considered to  be  an indivisible part  of   the establishment  of a new works, 

to the  smooth running of which   it  is  an essential  prerequisite. 

Future  techi ical  management  personnel  of  steel   works  which are being 

constructed  should,   if   they have  an  adequate   theoretical   technical background,  be 

designated  direct].;/   as   assistants., with corresponding duties,   in iron and  steel 

works  of highly  industrialized  countries,   where   they will gain the  necessary 

insigh4   inte  the   technical   and  technological management  of   the section  of the 

plant  which   they  are   to   run. 

When   they  lack   the   necessary   theoretical   technical education,   this  must be 

made good either by  normal  training at appropriate educational institutions or 

by abbreviated courses,   supplemented  in both cases by the  requisite practical 

experience  in actual  iron and steel works. 
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In the  case of personnel required in order to set  up a plant in the   same area 

such as an area in category B above,   the quickest  and most economical method is       ' 

to transfer such personnel  from existing works. 

The trainine of personnel  for  tnoir duties  in xron  and steel works 

particularly   in countr.es  which  do  ,ot yet possess an  iron and steel  industry bul 

wish to build up a co.prehon.ive  and economic  one,   iB  something which must be begun 

well m  advance and carried  out   in  accordance  with a plan. 

For  technical  and economic management  personnel,   this  training should consist 

of  eight  to  ten semesters   at  higher   technical   institutions,   supplemented by at 

least two semesters study  of  the  language of the  country where this higher 

technical  training is  to  be given. 

In   the  last eleven years,   the  VShB  (higher Educational   Institution for the 

Mining Industry)  in Ostrava has  trained over 90  specialist  iron and steel 

production engineers  who have now returned  to  their countries  andare   there 

occupying positions  of responsibility   in iron  and  steel   factories which  have been 

built there.       In addition,   over 60 mining engineers  have  been   trained. 

A year-by-yea:.- summary  of the  number of foreign  students   is given below 

Subject: 

 Mininfí engineering Iron  and steel  production 

50 63 

30. 48 

46 33 

31 31 

48 38 

43 30 

42 35 

37 ' 35 

27 38 

14 62 

(see following table). 

Year 

1957 

I958 

1959 

I960 

I96I 

1962 

1963* 

1964 

1965 

1966 

1967 
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All the students took special language courses to prepare them for tht 

actual technical training. 

They were housed in student hostels and fed in student canteens. 

It may be of interest  to note that the   training given at our Higher 

Educational Institution covers   all aspects  of the  ¿riven   field,   (in   this ..case, 

iron and steel  production),  so  that every student who completes the  course there 

and who has  the necessary personal initiative and progressive approacn can carry 

out any  specialized   duty within  this wide  field. 

Both sections   of  the Higher Educational   Institute: n  are  concerned primarily 

with training their students for actual production work  and include  a general 

faculty which deals  with  general mechanical  engineering  and the construction of 

equipment for  the   iron and  steel and milling  industries. 

The various departments  of   the  Institution  include  departments  on automation, 

calculating techniques,  economics and so forth,   so ti.at  tine   theoretical training 

of those who complete the  course  is really wide and gives their, a proper grounding 

fcr any  speciality   or profession  in   tine  iron  and  steel   industry. 

The  figures  for foreign  students  at  the  Ostrava Institution listed in the 

table  above  include   students  from twenty-nine  developing countries   in Africa, 

Asia and Latin  America. 

'Jp  to 1959 there was a preponderance  of students from Korea,   and from 1962 

to 1966  there were  a number of  students from Cuba.      This is  in full accordance 

with the political  evolution and development of these  countries at  the times in 

question. 

The training of other personnel 

Even as early  as  the  drawing up of the  general project to construct an iron 

and steel works,   the  planning staff must work out the requirements  for workers 

for the   individual   sections  of  the plant,   including staff appointments. 

The requirements for workers are  worked out from a chart  showing the progress 

in setting up the various plant  sections,   repair shops,   laboratories and so on. 
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The requirements are  prepared in the light of a detailed analysis of each 

individual job, bearing in mind the qualifications required    the „age   structure, 
and the  length of training necessary. 

The  detailed composition of  the basic personnel requirements and the actual 

j prevision of these workers  for iron and steel factories  is subject to  the 
I following factors: 
» 
I 

U      The  abBOlute  itlcreaae   ln  the tot*l  *""*er of worW.   in accordance with the 
above-mentioned chart  showing progress  in building and starting uP of production. 

2'      The  development   of the  l.hourj^rçe with the  starting up  of production,  the 
workers being divided into: 

(a) Management   staff  trained in higher educational  institutions; 

(b) Management   staff with a secondary technical education; 
(c) Lower technical staff; 

(d) Skilled workers,   divided up according to  their specialities  or trades; 
(e) Unskilled workers; 

(f) In areas where women are employed in industry,   the number required and 

the  jobs to be done by them should be specified. 

3#      geographical considerations   in connexion with  sources  of labour 

Stability of the   labour force plays an important role   m  the future operation 

of the works.       Consideration should therefore be given to   the question of where 

the various sections  of the   labour force for an iron and steel works  are to be 
recruited. 

(a) In the case   of women,   it  is proposed that   they should be from the 
local area; 

(b) In the case  of men it is proposed that figures should be decided upon 
for the number of men from: 

(1) The local area 

(2) Other areas 

(3) The number of unmarried man 

&kL..   ft^c   A-¿   'iFJÄ,^ 
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4«      Sources  of labour 

An extremely important factor is  that  of the sources of  labour.      A 

demographic  survey  of  the labour potential  in the area where  a new iron and 

steel  works   is  to be built should be   carried out   in no-operation with  the 

appropriate   institutions  and authorities  to establish what possibilities  there 

are of finding sources  of  labour. 

The following are  the main fields of recruitment: 

(a) Local soTirc.es  and sources  from nearby surrounding areas- 

(b) Sources outside  the general   area of the new works 

(c) More distant  sources. 

Recruitment can be  of two  types: 

(a) Organized recruitment by   the Government  or area authorities 

(b) Free  recruitment  carried out by  the undertaking itself. 

5»      The stabilization of   the personnel of  the new works 

A detailed analysis  of the  number of workers must  also be carried out and 

used as a basis for tie  determination of: 

(a) The  number of apartments required for permanent employees in the 

area of  the works ; 

(b) The  number of beds required for the accommodation of workers coming 

from  further away; 

(c) The  number of beds required for accommodating unmarried men; 

(d) The  requirements for apprentice  schools and hostels; 

(e) The  requirements for civic  amenities,   such as: 

- shops 

- schools 

- communications facilities 

- food supply facilities 

- sports  facilities 

- cultural facilities such  as cinemas,   theatres and libraries. 

(f) In  the case of developing countries,   it may be desirable  to take 

measures to promote  interest  in  the profitability of the future 
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works among selected skilled and other workers, 

(g) Facilities for transporting the workers to their workplace. 

The requirement for workers for building the new factory should also be 

shown in the project, but their provision, housing, and so forth will be the 

responsibility of the construction enterprise.  We will not go into this matter 

in this paper, although it must be borne in mind that a considerable number of 

workers will be recruited in the local area or in the surrounding areas and that 

a considerable number of these workers, after completing construction of the steel 

works, will remain in it as production workers. 

Moreover, it can be assi mied that a considerable number of b-uildings, such as 

hostels and so forth, erected for communal purposes during construction of the 

steelworks can and will be used for the needs of the permanent staff of the works 

when it starts production. 

The actual training ci' the workers 

On the basis of the plans laid down for a new iron and steel works and. its 

labour requirements (divided up according to trades and qualifications), measures 

must be taken, simultaneously with the actual construction of the works, to 

arrange for the recruitment of the requisite key workers. 

An importalit element in the provision of this labour is the exploration, 

discussion and fixing of the sources from which it is to be drawn.  This must be 

done in close co-operation with the appropriate State or public bodies of the 

area or country in question. 

By describing a single case of the construction of a new iron and steel works 

in Czechoslovakia, 1 should like to demonstrate ways of providing and training 

the necessary workers which can he used, with certain modifications, as the basis 

for the preparation of the specialised workers for new iron and steel works in any 

part of the world where the iron and steel industry is as yet not very highly 

developed, such as for example the countries of Latin America, India, the 

countries of Africa and so forth. 

The basis for the decision to establish the iron and steel works in question 

in the chosen location was that that location, which was in an area where there 

had hitherto been no iron and steel industry, was conveniently situated for the 
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transport of raw materials from the industrial areas of two neighbouring 

countries.      The production programme  of the new works consequently supplements 

the production  programme  of the  whole  State  and was approved  by the  highest 

State hodies,   in conjunction with the  planning departmenl   for  the development 

of the  national  economy. 

In  view  of  the  presence of  a highly developed  iron  and steel  industry   and 

of higher educational  institutions giving appropriate training in other parts of 

Czechoslovakia,  we did not  need to   turn to other countries fur assistance   in 

the  training of the   technical   and economic management staff. 

Or jnly where equipment  was   to he provided by foreign  firms were arrangements 

made for  the  technicians  and skilled workers who would be  responsible  for  its 

operation to undergo  a short  training course at the makers1   factory. 

As  already stated,   the iron and steel works   in question  was of medium size 

(according to  present day views  on the optimum size for an integrated iron and 

steel works),   and its construction was divided into two basic  stages,  the  first 

stage of which  consisted  of the  construction of the plant for  the self-contained 

metal production cycle. 

The  labour requirements for the project, broken down by   individual years, 

were as  follows: 

Year 

I96I 

1962 

1963 

1964 

1965 

Total number Manual 
of workers workers 

1,600 912 

3,000 2,000 

6,055 4,500 

9,H5 7,000 

12,100 9,500 

Technical arid 
economic 

personnel 

688 

1,000 

1,555 

2,115 

2,400 

Around the nucleus of workers concerned with the construction of the  new 

works there grew up,   in a planned manner and in accordance with the  rate  of 

construction,   the future   team of skilled technicians and specialized workers, 

supported by the whole industrial potential of  the Czechoslovak Socialist 

Republic. 
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A glance at  the table shows the  thoroughly sound and well-planned nature  of 

the build-up of the initial labour force - particularly the  technical and economic 

personnel - in  the  initial years of the construction of the  new factory. 

Additional  requirements  for workers  and technical   :u:d  economic personne], 

together with the  sources from which these requirements were  filled, were as 

follows: 

1.  Workers 

534 

1962 

1088 Additions: 

Sources of these additional requirements: 

78 (a) Transx'ers 

(b) Direct recruitment 

(c) Trainees 

(d) Training away from 
the works 

333 

123 

27 0 

482 

276 

60 

2.  Technical and economic personnel 

I96I    1962 

Additions: 433     312 

Sources of these additional requirements: 

(a) Transfer of qualified 
personnel 

(b) Direct recruitment 

(c) Training away from the 
works 

100 

333 

60 

199 

53 

1963 

2500 

369 

696 

193 

1215 

1263. 

555 

103 

170 

282 

1^64 

2500 

296 

375 

293 

1535 

1964 

560 

98 

74 

388 

12& 
2500 

100 

1003 

118 

1279 

1265. 
285 

15 

62 

208 

Total 

9,125 

1,140 

2,889 

88O 

4,213 

Total 

2,145 

376 

838 

931 

These requirements were already foreseen in the staff training plan of the 

new works, and arrangements were made one or two years in advance (depending on 

the level of skill and the length of training needed)  for their fulfilment. 
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Obtaining workers hy  transfer 

Obtainiv ,ki„.d or ,!llalifiell personnel suoh as teohn.nai    ^co 

personne!, Mr.,ür „„,*„„, ,,,„„ ^^ ^^ ^^ 

operators, ^lr „„r.ers, ou, ,, having thcm trmtami  ^ 

and steel enterprises or -eH •,»,<,.,1   •    • 
„„«.„. ••.eoJ.arucal e,el-,eerlni; works, power ^ertakings and 
- forth 1B the ,,,ickeEl „.. or starting ui a ti3u ^^ 

Only a small proportion of the necessary workers san „e „Maine,, hy this 
method, however. J 

The diffi(;ulties met with in trv-inc- +r „*,4 • 
-„  . tIying t0 oMain workers by this means are the 
lollowmg: 

- Other works are extremely reluctant to relee.se the5r senior and 
experienced skilled workers. 

- The worker, thom^lvo, are extremely reluctant to leave their work- 

Place, where they have become accustomed to the existing surroundings, 

on account of the following factors: 

- Paini ly ties; 

- Property considerations; 

- Reluctance to change the surrounding, in which they live; 

- Mistrust of new surroundings; 

- Pears about the new problems which may arise at their new 

workplace (these are by no means last ir importance); 

- Pears about the possibility that a worker may not bo able 

to obtain work at his former level if he happens to be 

transferred back io  his original factory. 

There are thus new problems for a new undertaking. 

muet be given: 

- The chance of better pay; 

An appropriate temporary or permanent flat; 

- Adequate cultural possibilities; 

- The possibility of visiting their families, etc. 

Transferred workers 
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The direct recruitment  of workers 

What  is  meant   here  in  the direct   free recruitment  of those workers - vhether 

they te production wurkcrc or administrative personnel  - whom it  is proposed to 

train directly  at   the  workplace.       These  are primarily  workers  in respect  of whom 

the requirements   for special  qualificai ions   arc  lo^rcr,   or  else workers  who will 

be under the  direction  and  training of  more  senior employees who,  with due 

account  to the required qua! ifLcati one,   have been trained  at other enterprises 

away from the works  which   is being built. 

Training away  from   the  actual works 

Training away  from the new works  was  carried out  on a relatively  large 

scale not only   in  view  of  the  importance  and the future  technical   equipment of 

the new steelworks,   but  also because  the  industry of the  other parts  of the 

country  had   the  technical  equipment   to  make  such training  possible. 

Only to  a small   extent were workers  sent  abroad   l'or   training.       This was only 

done  in the case  of workers who were   to  deal with certain   types  of equipment which 

had not  hitherto  been used  in Czechoslovakia and were being supplied  from abroad. 

In these cases,   a small  number of skilled  workers were  given  training abroad  so 

that  they could  familiarise themselves,  with the operation  of the equipment  and 

with the  latest   technology which  had   not yet  come  into  use   in our country. 

Generally  speaking,   the  problems   encountered were  similar to those  arising 

in direct  transfers,   although this  was   not   always so. 

The workers  trained  away  from  the  new  steelworks  were  mainly those  for the 

transport,  power,   rolling mill,   smelting plant, blast   furnace and sinter,   coking, 

casting and  repair departments.       A  training plan showing also the  length of 

training and the place  (enterprise) where  it was to be  carried out was  prepared 

for every job and  every worker. 

The training and preparation of these skilled workers was carried out, in 

accordance with training possibilities  and trades,  at  all  the iron and steel 

works of the country and at over thirty mechanical engineering,  chemical and 

power plants and undertakings. 



ID/WG. 14/17 
Page 18 

At the same time,  some workers were selected and sent for trainili« in 

medium and higher technical educational  institutions. 

The organization  of the  training of workers 

The actual   organisation,  practical   supervision and responsibility for the 

training of worker,   lay with the   Votary which was being constructed. 

Higher Hovernment  or*•   took   the  necessary  preliminary steps  to  ensure the 

effective progrès  and completion  of this  training.       The plan of  labour 

requirements  and   the  training programme,   including  its  financial   amplications, 
was   approved bv   the  dovernm^n;     -m,}   ih«,  .,•,.-      •   4 

•ni''   and   thfi  appropriate-  (lovcrnment  departments were 
given   the job  of  ensuring it:.;  preparation and  completion. 

In spite  of  the  fact   that  the  necessary arrangement,  had been made  and 

agreements  concluded  along these   Unes,   however,   the  actual  practical business 

of training and preparing the workers  called   lor  exceptionally great  care and 

organizing efforts,   as  this was practically  the  first   time that  such measures 
had been taken on such a scale m our country. 

The numbers  of workers to be trained,  which had been worked out  and 

prepared by specialists,  served as  the basis  for the  futher development  of 
similar training plans. 

For manual  workers,  detailed training plans were worked out  according to 

classes  of skill,   while general plans were worked out  for the various branches, 

m  each case covering definite groups  of workers. 

For engineers   and  technicians,   a  concrete  training plan was  worked  out  for 

each  individual   employee.      This  plan  also  set  the  length of training. 

The fulfilment   of the  labour requirements  which had  been worked  out  as  above 

and   corrected   from   the point of view of duration of  training and  number of 

trainees was  guaranteed  by the signing of agreements  between  the  new steelworks 

and   the workers  and   also between the new works  and  the works where  training was 
to  bo given. 

It  may bo noted   in this connexion    that  it was  essential to make provision 

in the  plan and  to  provide legal guarantees for the reimbursement both to the 

persone being trained and to the enterprises training them of expenses  arising 
during training. 
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All the workers were therefore placed on the strength of the new works 

automatically from the very beginning, with all the rights and obligations arising 

out of this working relationship. 

After this, in their capacity as workers of the new factory, they were sent 

by the management for training.  Appropriate agreements and undertakings were 

entered into between the new works and the training enterprise, and the trainees 

were under the obligation to conform with all the accepted procedures in force 

at the training works. 

On completion of their training programme, the trainees were gradually 

brought into the working procedures of the new factory, this being done in such 

a way that they participated in the final phases of installation of the technical 

equipment. 

In the detailed training plan provision was also made for the trainees to 

receive, in addition to the practical part of their instruction, suitable 

compulsory instruction with a view to broadening their theoretical knowledge. 

A certain number of selected workers concerned with the servicing of the 

equipment were sent for training to the supplying factories so that they could 

familiarize themselves from the very beginning with the operation of the equip- 

ment and its servicing. 

Material incentives in the recruitment and training of personne i 

This question is more or less of a specific nature for our countryf but 

under certain circumstances our experience can remain applicable, with certain 

modifications, to other countries where there is not a direct surplus of labour. 

On recruitment, it was necessary to give the workers certain material 

compensation, not only to make up for increased living costs, but also as a 

material incentive. 

Therefore, workers who signed an agreement to stay at the new works for a 

certain length of time were paid a monetary bonus when they joined, the balance 

of the money being paid at the end of the agreed period, which was two to five 

years on average.  It can be assumed that after this length of time the new 

worker has already become accustomed to the works and usually stays at it. 
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the s^e Urne,  lt „as nectary to provide „orders undergoing training 

«ith approprie accomodation,   cultural facilities and  faciHtie,  to visit their 

f^Ues,   and  to arrange for the repayment  of expenses  incurred by  them as a 

result of living away from their families. 

A further lncontlve for attr«ti^ TOrker0   lnitially and creating interest 

among them ic  the wanting of terminal lonuse, on completion of the pla„ned 
training. 

Total financial oxnondi i.i-.-rn   inni^r^r! ¡n 4,^ 
 L        lni^r-lì   in  ^ Preparation and training of key wn^o 

Tho Stat, .udget included a certain definito sum to cover all the expenses 

connected with the preparation and training of the worker, for their new trade. 
These expense:: wen; as follows: 

Basic wage and .alary fund 57,210,000 

Bonus fund 
472,000 

Expenses outside the basic 

wage and salary fund 10,086.000 

67,768.000 Korunas 

The actual direct expenditure per worker, m the sense of the sums actually 

paid to them personally during their training, came to 20,5?-. Korunas. 

As far as the failure rate in the training of workers was concerned, the 

total number of trainees who dropped out during their training and preparation 

was 1,277, which represents about 25 per cent of the planned total numW of 

trainees.  These drop-outs had to be replaced by new recruits under new agree- 
ments. 

The training expenses were relatively small, because the training was of a 

Practical nature and „as carried on m places where use was made predominantly 

of already existing accommodation and social and cultural faci]it 10,. 

Another reason for th.se relatively low cet, was that only m the case of 

the engineers, technicians and Part of the skilled workers was training carried 

out with the trainee acting entirely as a supernumerary, ,mce a considerable 

proportion of the other trainees, on account of the shortage of labour in the 
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factories where  they were being trained,  carried out their duties directly on the 

shop floor,  and where this was the case the new steelworirs which was being 

constructed was not hilled with their wages. 

Analysis  of financial expenditures on the preparation and training of the workers 

Preparation  and training 

The  costs   incurred in respect of each student l'or a course at a higher 

educational  institution amounted,   in the case of the new steelworks in question, 

to about  80,000  Korunas.      This  figure is not altogether comprehensive, however, 

as it covers  only direct expenditures.       If we   take into account   the fact  that 

further expenditures are incurred in respect of the benefits made available  to 

all citizens under the Socialist  system,   such as free medical  care,  paid holidays, 

sickness  insurance,  free use  of the equipment and facilities  of the higher 

educational  institutions,  and so on,   then this means   that  the  actual costs are 

higher,   although  it is not  possible   to calculate them accurately without a care- 

ful analysis.       We simply wish to observe that  foreign  students also benefit in 

the same manner from all these advantages which our society  provides for students 

throughout their whole course  of study and preparation. 

As far as   the expenditure  on the training of workers  for a new iron and 

steel works  is  concerned,  it must be  stressed that the  figures given above were 

for one  specific  instance in our country,  which was affected by the fact that, 

because of the  general level of the workers,   it was only  necessary   to give a 

shorter period of training that would have  to be envisaged  if such  training were 

given in a country which had hitherto been without an  iron and steel industry. 

Thus,   it   :;j  essential to evaluate and judge each specific  case  individually. 

The evaluation of economic effect  is of course a specific matter for an 

individual country,  particularly one building an iron and steel works.      Therefore 

we will not  try   to calculate this effect,   as the result would not be applicable 

in different  economic areas,  but we will draw attention   to  several factors of 

general applicability which must be taken into account when determining the 

number of workers to be sent for instruction and the length of their training. 
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These factors are as  follows: 

- The equipment  is  of great  financial value; 

- It  is of high technical  complexity and calls for operation by 

skilled personnel; 

- The equipment  is new and unfamiliar to the area where the factory is 

being set up; 

- It hrs a high output,  with large material and financial turnover; 

- Even short stoppages  of the equipment mean large production losses. 

These are  just some points  to he borne  in mind when determining the  length 

of training. 

Tf we comparo the expenditures  l'elative to the case selected and demonstrated 

in the foregoing paragraphs,   it   can be observed that direct  expenditure on the 

training of workers  came  to  about   O.5  per cent  of the  total  capital   investments   in 

the  construction, of  the new   iron  and  steel works  and   to  approximately  ?r)  per cent 

of   the  total  annua"!   payroll  of  the  steelworks   ->fter completion  of the  construction 

of the  comprehensive metal  production cycle  of the  first   phase  of building. 

When we   consider that  by means  of good   training of the  skilled key workers 

it   is  possible  to  cut  down the  length of time  needed for  the  development  cf full 

production at  the steelworks and   cut down stoppages,   it  is  easy   to sec  that  the 

better the  initial training,   the better the economic effect  of this training on 

the new factory. 

Conclusions 

The considerations set  forth above about the preparation and training of 

key workers   for iron and steel works,   particularly those being built   in developing 

countries,   may be of general  applicability.        They may be  used  as  general  lines  of 

approach,   subject to modifications of their details to suit  particular cases, which 

usually have special  features  according to the individual  countries and areas to 

which they  refer,   and  consequently differ in  certain details  from the principles 

set  forth. 

Ostrava,  20 April 1968. 
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