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SUMMARY 

operation Uf . ..te«I  plant sanno,  he ovor f^«»*-      £¿ *Vl» 

carried oui at regular intervals. 
This paper describe, the experience in thJ^^^STSh 

reuouroeB and manpower evaluation P^ct^^\f0^t^ftJ'promotion 
a new vocational   training oyetum and a    alpur pr•^^        ted lron 

mendatione  : 
1 Success in  the operaron of a ateel plant depends largely on 

seeing    ruîpower resource«, at an early ntage oí  opération», 
anHL-nost effective  investment in to «employ as many young 
men with advanced schooling and executive potential at this 
stage,   training them or.  the  job. 

2 The preeont ago of rapid   technological  innovation calls for 
every emnloyee to go through a systematic  intra-company 
Sïïnin« Bchem« with -,ucceBBive ntag.s.       Kor this purpose 
¡t iBestrahle to have a ócheme in which  the training •**•• 
an be adjusted to ,hc ability of «^ individui,  jnco-bu«iti« 

with simulator training.       It is also important that each 
individual should make effort, to improve hin per ormance level, 
as thin otimulatee cenerai wor . morale at his pock.^   To this 
end.   the "JISHU KANHI'"   {employ•*    voiunta-j  grcuK ior worK 
performance improvement) activities, which have been «teneively 
developed   in the Japanese nteel  induetry,  are worthy of coneid- 
oration.      A voluntary «roup activity of this kud should,  how- 
ever,   be encouraged in  the manner most BUited to each individual 
employee,  having regard  to special characteristics of hiß race, 
country,  and business organization. 

Ì       Adequate evaluation of manpower requirement* io necessary because 
both overmanning and under-manning encourage low labour product- 
ivity,  and the former in particular leads to difficulté m 
workforce reduction,   including complex personnel transfer.      At 
the otart-uy  stage, great cam is needed in assigning pereonnei 
to each post on a long-range labour productivity development 
plan iKi-ied on the future management picture and technological 
development potei.tial.       For the scientific manpower requirement 
evaluation plan,  it in  necermary to brinr; m an adequate number 
of speciali:ítü  in  thin  field,  especially  in industrial engineering. 
Th«ir cc-o-dination with rsenior management of  the plant or company 
ir  comi'lying with their i commendai ions  m a great anoet to the 
entire organization. 
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j.   retace 

1.1   Chiba Korke today 

Chiba Work«, one of the two principal eteelworka of Kawasaki Steal 

Corporation, slanda on  6.4 million square metres (Nov.  1972) on land reclaimed 

from        Tokyo Bay in the city of Chiba» some 30km »outheaat of Tokyo. 

The Works,  the nation's first postwar steel plant, has in operation fire 

blast furnaces and BOPs and various rolling facilities to produce mainly 

flat-rolled producta, with an annual raw steel capacity of 6.5 million 

tons which is planned to be increased to 8.5 ai Ilion tons in future. 

An investment made up to the end of 1972 totalling 1882 million marks a 

per ton raw steel construction cost of 1136 for the Works.    As of November 

1972, it has a total work force of 13,528, consisting of 1,768 salaried 

and supervisory employees and 11,760 hourly-paid employees.    Chiba Works 

also has about 5,200 contractors, mainly for in-plant transport, packaging, 

semi-finished product conditioning and machinery repair. 

Average age of employées is 33 yaare 4 months   (31 yaare 4 months for 

ealarimd employees, 33 years 7 months for hourly-paid employee«.) 

Average length of employment is 11 years 4 months   (9 years 6 months for 

salaried employees (4.5 years for women), 11 years 6 months for hourly- 

paid employees.)   Based on full production capacity, raw steel productivity 

per man-year amounts to 480t/a-y when net taking contractors into acount and 

350t/m-y when counting them. 
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1.2    Brief history of Chiba Works 

mhe Company,  with  itn  prudeeonoor'.i  »toelmïking dating  bnck   to  1906, 

wao effectively an opon-hearth ateeimukr-r ir,   !h,.. Ooaka-Kohe District until the 

early 1950r.f mainly engaging in the iu;.¿^;g of «/.i() piate •„•Un a   three-high 

mill and hot- Ani cold-rolled nheet.nn v-cll nr hot-dip galvanized nheet with 

pullover-typö  rolling mills.     In  those  daya when Japan's annual  raw steel 

output wan a    mero  b million tonn,   the Company,  with ita foresight aa to a 

large inórense in ateul demand and fact-raving   technological innovation, 

felt   there wa¿j an urgent n od for    it moderr coaotal integrated oteelworka 

which would mike possible      masa production  of low-coal ateel on self- 

oufficient pig-iron aunply basis.    The construction wan started in February 

1951, and in June 1933 the long-awM tod fco.  1 blast furnace «us aucceasfully 

blown-in.     An initial  :,]an  for the conduction oí   the Worko envieaged a raw 

eteel production of '^OOktons/year. 

In parallel with   tin- Hul.seq.ie-it  development of Japanese economy,  ateel 

demand noared}  calling for « marked inarcane i-;  production at  Chiba Worke. 

A number of équipante-.fere added during  those ¿tara, as ahown ir. Pig.   1, ln 

order to meet auch increasing tj1,F.el   reqi 'rtiaentu. 

2.       Adivi tien  for personnel training 

2.1    Recruitment and training of pereonrel at  the start-up atage 

The Company,  deap*to  it, long history ln ateelmaking nnd «o*e technical 

experience in melting und   rolling,  practically i;ad no experience in  the 

construction and operation of ,4 B0dHrn integrated  steelwork».    The  technical 

level of ateelmaking and  rolling itself wan inferior to the world«H general 

standard at  that time. 

Aside  from «  large   „umber of problems  involving th* contraction and 

operation of a noden   oUoiwork«,  *re «curing of manpower resource* in 

qunntity and  quality   for  »uel   co.^ructior.  n.,,1  vario»« operational units 

poat'd  H great,  problem. 



2.1.1    Appointant of engineer»  for the íhiba Work« Project 

Por designing an In»,,, hlueprlnl for thc Chlba „^ ^^  ^ 

engine.• „re 8e,eoted   to „port   to   the President.    Thro, of the» »ere 

specialists 1„ ateel^i,,,,,  „1Ul, u„d „^ rc; ^„^  M ^^ 

UP »ithm th. c«P,n, (oB. of them ^ tt. preBldent toda>)¡ th> other ^ 

«ere specialists for biMUr•.. de.igning,  blastfurnace operation,  ra. 

-t.rl.ls pr.t,e.tn,.nt an,, coke „king, all having »ork.d ., 0„.rBea8 

steels, bef.r. Worid War „.    ¥ltn  theM m^ ^ ^^  ^ ^ 

—1,1« and th, technical trend, in We.t.m countrie. «re ob..rv.d.    Then, 

-1th ,h. participation of so.e .ore „pert., fro. „ithin and outside, „ 

o».r«U construction plan of Chib, Work, took shape ste.dilv. 

2.1.2   M.npo.er recruitment for construction at an earl, sfge 

Since it ... onl, five »ear. after the „ar that «he con.tructlon of 

Chib. Wor*. „. piannsd,   th, .car. of  th. ,.r d.va.t.tlo. m allu „^„^ 

in »nv ..ctor. or the country.    On a part of the pl.„t sit., there «. .„ 

airplane factor,, no lonK.r ln ^^ ^ ^ ^ ^ ^ ^ 

appliance, for a h.„d-to-„outh living,  „,,,       „,„„ _„,„.. .„^ ^ ^^ 

destruction.    ,,„der the clrcussUn, as,  negotiation », „0t difficult for ,„. 

Co-pan, qui0kly «o take over about 400 Mc„l„e  tool. „d . ^ of 

«9 people ,ho ,.re hired by th, Company.    A„ thc8e „.„ „^ ^^^ 

technician., covering such type, of .ork .. designing, ..chining, forging aBd 

ctlng fi„i.hing, M6enblyi        flbrlcatlng( >eiding( modworkWf  ^ 

«et.Lorklng, ..„, mn technlc.lly .^^     ^ ^ ^ ^ ^     ^ 

«strict,  the Co.pany ... .pared ,„. MKi t0 Drovide ,hm ^ ^^ ^ 

and it „a, convenient for the. to keep good public reLtlons rtth local peopie. 

The., e,-.lrpla„e manufacturers contributi grMtly t0 the progrM, 

of an early stag, construction of Chiba Works, and to the .,l„t.n.„c. 

and „pairs after the op,rntlûn. started.    The, each constituted a „„.!.„. 



for   th<-  in Li:t»*iiur!Cf    ay .v., er   that   developed  in   various  depart ¡nenio  in  later 

years. 

2.1.'     Recruitment   and   training  af   I rnt.-maH nr  TJept.   rt»rsonnel 

It wi.r. not   oa^y   l'or       n      ¡i.'i.vr    - i .ili e l<r.--'f< r  *o f 1 r d  qualified 

tec:hni^iant!   to operate   the 11 rat blaut   furnace of the Company. 

An the rr>up l'-ador w«a to ! c k> y may >»' the operation, nrlection was made 

from hmonr, those who had worked in ateel mills overseas before the war and 

; e patriate   to Japan. Be-, ng   anahle to find «killed operators,   the Works 

vas   loft with  only  one choice,   i.e.   lo  traui    colley graduates  into 

qualified operatori! in a   very  limited  time.     A  total  of 40 members, including 

inexperienced workers transferred  fro» other plants of the Company,war 

divided into  two  group«,  and  placed  in a >week   field  training at  other 

domestic steel companion to  learn  blast-furnace operating procedures. 

Kith  these arrangements,   the  ARC of blast  furnace operation was learned 

sufficiently to  prepare  for the  impending blow-in, though this did  not  fulfil 

necessary number oí   munniip:.     Ats a   result of atrenuour, effort«  by  Labor Dept.¿ 

however, various joba at oasty/ird  and charging were  filled up at  least in 

number, though with unskilled workers. 

This r.etup,  however,  wa? no guarantee for M smooth utart-up operation 

following the  blow-ir,.    Therefo-o,   the Company anked other domestic steel 

ccitip«ni(T to extend      technical assistance in a nhi ft-opera^ion of 20 

experts, mootly  in cantyard ..obn.,   for the most   essential Vweek period 

following the  blow-in.    The training of unskilled  wo,aere was performed 

during the 'i-week  period.     After   thene ypecial  instructora left Chiba Works, 

the  necessary  operational   technique wan uteadilv   irarned  by  college flreduate 

technicians and  workers with  nome  experience   ihrcnifr  on-the-job  training. 

Manning  for  Iron-making Iiept.,   in January   19M   (n months after the 

l»low-in)  wa:: in   I'OIIOWLI: 
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Hection 

Iron-making 

Raw Materials 

Sintering 

Pelletizing 

Total 

Bngineert; 
(incl.   mi fervi nory) 

9 

y 

Ö 

18 

44  (I296) 

Workers To 

72 81 

51 60 

55 63 

158 176 

536 (8836)       390 (10076) 

An abnormally high rate of engineers (salaried  employees) as compared 

with those  today is due to their participation in the front-line operation. 

Actual field  experiences made by these salaried employees then played a 

great contribution  to an increased operation rate of Chiba Works in later 

years.    Some of thoae engineers have today climbed to top management of the 

Companyf8uch as Assistant General Superintendent and Section Managers at 

various branch operations of the Company. 

Remarks:    Present ratio between oalaried (incl.  supervisory) and 

hourly-paid employees at Iron-raking Dept.  is 2.0  : 97.2. 

2.1.4    Recruitment and training of coke-making personnel 

The operation of coke ovens and facilities for treating coke oven gas 

and by-products was another field entirely unknown to the Company.    Kow to 

acquire and  train necessary personnel for coke-making had been a great 

problem since the early stage of planning for the Chiba Works. 

In early 1952 about the time of starting construction for the coke 

ovens, it   happened that a   certain coal chemical company which had been in 

operating in Hokkaido, about  1,000km northeast of Tokyo, went bankrupt and 

was compelled  to sell out its   plant. 

Fortunately,  the coke-making equipment of the plant was of almost 

the same scale as the one planned for Chiba Works, with relatively good 

performance,  well-kept maintenance,and complete drawings.     In view also of the 

relatively  low construction coat,  the Company bought up and shipped to 

Chiba all the equipment unable in about 5,000 tona of steel   over an 
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ei£ht month period ,ju31   Jn  time to meet   the »»low-in oí"  the blast  furnace. 

Auide from   Ihu  hone fit  01   r on c-i ile ran If oavinga  in  oonatruction  coBt 

it  was fortunati-  that moid  of the erigir-e rs   md workers who had engaged in 

tho  operation arid maintenance  remai nud out of work.  Wjth volunteers called 

up  from unions   Uiu^ .'.jblesH  j.fAplv,     he Coir.pny  employed 11 engineers and 

bO workers to naaign   them lo help with  the transfer work of the related 

equipment.    They played n major rolo in  starling up the operation. 

Aa in th«>   ease of the   Ironmakiug Department   (cee above),   the 

Co^par.y sent 20 graduatori of colleges and high schools to other steel 

companies on a  3-week  training program,   though  the   training method was far 

from systematic   :  only   to watch veteran operators at work and learn the ropes, 

At the time of atarting np t»v   coke  ovens,   these college graduates 

and those t rann f erred   from Hokkaido gave        on-the-job training to unskilled 

workers newly  employed fron,   the local district,  while  they improved their 

own  technical  level through   their every-dny work and  experiences.     In this 

way   the operation was somehow started up.    Enei nee ra and workers  then 

working became  primary  f guras; in        the Company during the succeeding period 

of further capital investment. 

Manning for   »ha coco-making department at  that time was  : 

Section 

Coal Preparation 

Coke 

Chemical 
By-produotß 

Total 

Engineers Workers 
{incl.  supervisory) 

Total 

7 28 35 

12 68 BO 

11 47 t>0 

30 
(17*) 

143 
(03*) 

173 
(100*) 

Remarks:     Present   ratio  netwern Engineers (including supervisory) 

aril workers at 'Joke-unking Dopt,   ia 2.6  : 97.4 



2.1.5    Recruitment arid  trainine  of ¡foiling Dopt,   personnel 

Based  on   the manufacturo  ..'xpertrmea  with  plate dating  back   to   1918 

and with sheet u&inr,  the pull,ver typo ni II   to }'s2At  the Company decided to 

build modern  hot- and  cild^frlj   »,'   '-  n\  CM KM  Work:,     ith nn    uprated 

improvement  (from ',ojl to HO^ and  over)  in yield  from ingot  to cold-rolled 

products),  in  thermal consumption  per unit, product   f^JÉ saving)» am!  in labor 

productivity   (from 30nan-hour/ton-aheet  to 6.cman-hour/torwiheet;  currently 

3«an-hour/ton-flheel).    There was, however,  a great   ri8k  nt   the same  time in 

a  poaaible masa-production of rejects.     At  this critical atage,  the Company 

in 1951 installed at Nlshlnoalya Workn a hot ntrip mill and a cold-reversing 

mill,  both 650mm wide,   for the  training of atrip mill personnel,   and basic 

technical study and  training were conducted  by use of these rolling mills. 

The actual experiences thus obtained turned  out to be a great contribution 

to the construction,  operation, and maintenance of larger-type strip mills at 

Chiba Works. 

On top of this,   the  Company,  in order to   ensure     complete success in 

strip mill rolling,  concluded n technical contract with Republic Steel 

Corporation, U.S.A.,   and   had an  oroortunity  of training two 8-member teams 

of engineers and forerren in Warren, Ohio, for 100 days to master the latest 

techniques for the larger-type .-trip mill Operation and maintenance. 

With these members as the primary driving forje, the workers were 

trained, and started up the hot and cold atrip mill plants in 1958! it was 

able to enter into commercial production in   a rather Bhort period. 

2.2    Recruitment and  training of  personnel at the developing atage 

Chiba Works made      smooth progress between 19t»4 and  1967, as shown 

in Pig.   1,   to a plant having a six million ton annual ingot  production 

capacity,  with ita labor productivity increased from 'jOraw-ateel-ton/man-year 

to «Oraw-atptl-ton/man-year.    Supply of manpower requirement during these 

yearn at  varioun operational unita „nß mot by unskilled workers newly 
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Çpraw ateel production 

JPUUffP ,tona/year 

©labor productivity 

raw steel tons/man-year 
h 500 

7   - 

6   • 

5   - 

4   - 

3  • 

1  - 

Remark» 

'  V 
A -400 

V 

0 

-300 

-200 

-100 

*-    0 

CDx---x labor productivity 

——• raw steel production 

total employees 

(incl,supervisory,salaried and hourly-paid) 

/   '    !   '—r—r—i—I-M -i—r—r—i—r-\—i—| • i "\   T 

1954       56     58     60   62     64     66   68     70     72 
t î    T. Î 

Noi f No2   No3 
BF BF      BF 

No'4 
Open Hearth    ] »? 

13 î iF J 
Ho5 

BF 

Í LD   I 
No2 

Hot Strip Mill 

Open Hearth-*U)t 

î   Í Noi 
Bot Strip Mill 

|     Plate Mill      ' f        /Voluntary Production Cut\ 
ETL      \ under Business Recession J 

î 
Noi' ' No3 
Cold Tandem Mill      Cold Tandem Mill 

Noi 
Cold, Tandem Nili 

CGI 

I   -•  ;ii'vWrti.i5t'!.':  >>r   run it '..J   , roiiuu ¡.¿un ,md   labour productivity at Chiba 
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employed and those  transferred  from other steel  plan tu of the Company where 

major equipment   were  dismantled  or   shut  down  (finch as   tho pullover type 

mill,  the open  hearth furnaces),  etc.) due to technical innovation. 

The training at each unit was performed mainly  by the on-the-job training 

system in which  newly-employed junior high school graduates were  trained at 

the special training center   for three years to give  them knowledge equivalent 

to that of technical high school graduates and one-year experiences at the 

work poet. 

In order to keep abreast with the development of technical innovation and 

to expect further reduction in manufacturing costa,  one of the important qual- 

ifications is the qualitative improvement of personnel.    With this recognition, 

a movement for the systématisation of intracompany training became atronger. 

Systematic  training of workers at an early atage of operations was a 

TVI  (Training Within Industry)  training given to supervisory and foreman 

level of operating units. 

In 1958,     group training was started  for foremen and crew leaders 

since the    influence of leaders on the improvement of technical level and 

cost-consciousness at all the work posts was deeply  recognized.    Such 

training covered,      in the main, subjects concerning education, instructions 

to crew, and maintenance of good human relations. 

2.5    Recruitment  and  training of personnel in recent years 

An improvement of overall national living conditions in the 27 years since 

the war led to ths development of an educational system in Japan.    A declining 

trend in the junior high school graduates available for industry employment 

ìB  quite evident,  as shown in Pig.  2.    Also evident is a rising trend for 

higher schooling of nations  in recent years,    ((ftemarks: Japanese educational 

system includes 9-year compulsory course covering elementary and junior high 

school; 3 years  for high school;   (2 years for junior college}) 4 years or 

over for college )) . 
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i'Ug. 2 -Trend  of higher schooling in Japan 

100 

90 

80i 

70 

60 

50' 

40" 

30 

10 

. —-"' 

© Prom junior high to high school 

© Prom high school to collega 

(incl. Jr. college) 

'—— --*© 

—i        i        ' i i   -• r "    i "    'i r    i 
19>7   59     61   63     65     67     69   71     73 

(Source  : Ministry of Education] 

Fig. 3 - An Example of Training Course for Loader« 

First Stage of the Course] 

Task 

1 Orientation 

2 Quality Control 

3 Work Improvement 

4 Suggestion Plan 

5 Working rules 

6 Viges 

7 Training of Crew 

8 Human Relations 

9 Safety Control 

10 Sanitary Control 

11 Test 

Crand Total 

Hours 

1.0 

14.0 

14.0 

1.5 
6.0 

3.0 

:o.o 
6.0 

3.0 

2.5 

2.0 

63.0 

Contents 

Opening ceremony and orientation 

Fundamental QC method (Statistics, etc) 

Fundamental IE method (Ideation, etc) 

How to promote crews suggestion plan 

Responsibility of leader 

Wage ByatciBs  (incentive Wage,  etc) 

How to train own crew 

How to maintain human relations 

Kow to advise crew of safety work 

Leaders job for sanitary work-shop 

Paper teats on {¡fl and IE r 
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In  view  or  the   nc-.rit   trend   \\ ,   nightr  ;•>..• tivolin? úi,   the  labor  markot, 

and  the neod   u C-I, ry out .•,  coi::;,'u..x < pernii on and  maintenance  with  the 

mini mum posniblo  nc r;nm»el,   ,t  w.,.% .].- ¡jc-i   l,n   uqiloy  workers 

only  from amour, high  ,w:hoo]   r.raduh \ .«s,  una   the apprenticeship 

training system bniii;: termi.ated  1.  i'/M. hlvo,  with   the importance of 

training on  maintenance  technique,-, ne wL;/  recognized,   the Training Center 

added  another curriculum  for maintenance  techniques. 

This ayntem is an advance  UVar the on-the-job training in which new 

skille are    achieved mostly  by  imitating the performance of senior collea^uee, 

Starting with basic  theory, it  enables all the  traineeu to learn necessary 

techniques in a relatively  short  period of time  by means of the 

program method ami  the practico»: using proper study equipment ana instruments. 

The system alno expect« eac'i operator to  lea m «3 many   necessary skills 

as possible  for productivity increase,   thereby   contributing to reduction in 

force and operational downtime caused by human   factors as a production 

operator can  perform routine equipment check-up and minor repair and  the 

maintenance worker can answer to more  technical needs. 

Training m each production department haa been made more scientific 

and systematic on the learning of production techniques.    Pig. 4 shows 

the  training system  for hourly-paid cmployeen at Chiba Works.    Training for 

leader-class  technicians is now carried out  in contents and hours, as shown 

in Pig.  3 after several modification».    This ia performed at  the Training 

Center on full  time  basis  for 8 days in  two sessions of four consecutive 

days for both   the preliminary and   the advanced   training of group leaders. 

2.4    Some examples of hourly-paid employees 

2.4.1    Training ayntem of crane operators (An example of simulator 

application) 

Chiba Works has in operation  ;00 cranes which require more than 

1000 licensed  operator's, not including other crmiea requiring no license. 
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Por these crane»,  many in  type  nini  purpose,   r,u operato• can he aasi*ned 

unless they have specific  licf-nne.     In ordrr  U- secure   the neceaaary 

personnel   to     replace worker«  who retire-   each ytíi.r and to r.eet any new 

cranes installed,  new personne1  must  be trained by  ii.lrx-con.pony  training. 

It was a convent!ont. 1 practice that at each work post,  unskilled new 

employees were given on-the-job  tnlning by the  older employees uainG the 

eaaieot   types of erano, and for  tho knowledge require.1 for obtaining license, 

suitable engineers   gave special tralMng, with related laws and reflations 

,   taught      by specialis.     Any employées, who failed in the licensing test 

repeated the training course mentioned above and tried it again. 

Because of the 168 houro  thus required for the training for licensing 

test, a study va a started  to cut down thiü training time and to design a 

training syatem which would leasen variations in technical level of trained 

personnel. 

During 196'; and 1967, a development study was held at the Center of Ability 

Development Engineering (CADE) Foundation, where a »tudy was started fro« the 

analysis or technical skills required of enne operators, followed by a research 

Into the beet procedures of the  training to obtain sufficient techniques of 

crane operation.    To this end,   operation behavior of veteran crane operators 

was thoroughly "analysed and a   theory for training was established.     A new 

training ays tun thus made' is compared with the conventional method in Pig. 5. 

The features of this new training system are the combination of the 

program   study method und a crane operation simulator; in the former, a trainee 

can proceed      with the curriculum in pace with his own ability of under- 

standing and  technical level, and in the latter, he can master operational 

techniques prior to actual field assignment.     It also includes VTR  (video 

tape recorder) system in which he car, study sling operations,  for instance, 

by repeated watching, slide«, illustrations of crane structure and  functions 

as well as actual  partn. 
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Clonely   rambling atrpl:jnf   pjlo:    training  :i.yst..,„   today,   t.hi«  training 

system is  Iho  moat,  efficient  educational  r,V:,te,n.     By  introducing  U.eac  tr.-dr.in,: 

system in  1970 and  tnulnlling  the  enne  cpor.-.ting cimuiator at   the Training 

Center,   the Chiba Work« has r.ince he--n  undertaking compiete   training. 

Because  of  inadequate   time,   th,   Cull   benefits ol   this   training scheme can- 

not  as yet be   fully vorifie,!,  hut r,o  far,   the period from the eta.-t of the 

training to the  time  for orano licencing tost has beer:  reduced   to about 

1/4   (188 hourn   to ave.  40 hours), nnri  ir. the actual   crane operati on 

perforaar.ee  the cycle  time under the came oonaltion with the conventional 

system tea been  reduced from ave.  4 minute«  to ave.  2.r» mirutt-o. 

It is also noticed  that,under th« name conditions,   the variation of 

cycle time of the performance of crane operators,  trained in the  new 

training ayotem,hae been reduced an compared with  the conventional method. 

This is      good evidence of   the fine results oí' the program atudy method, 

in which the progre.in U  adjusted      to the ability and  the speed of 

learning of individual  trainee,  coupled with  the crane operating simulator 

which enables trainees to practise until  they have mactercd it. 

Also,  the crane operating simulator consista of the following three 

devices: 

Simulator 1:    Training from the bsuic  posture to composi le operation 

of handles 

Simulator 2:    Training of composite operations including traveling, 

traversing and winding 

Simulator 3:    Training of operation without deviation 

The crane operation starte froc, a point  where the controller notch can be 

freely moved without any cecini consciousness  Ísimulator l).     Next,  training 

ia conducted on  the movement  or  traversing buggy and  the traveling of cranr 

Urelf (simulator 2).     Then  the training of stopping jwing by way of Simulator, 

which can  r,,ing into  practice any  large  load  hung (simulator 3),can be used. 
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ûthcr than  the  orane opération,   '.he   program  utudy  Method  combined 

with  the simulator tntininrr mulhod,   -IH   nrntíu'.e.'i at>ove,  CHU aleo  be 

ur.ed in varied  formt«  for the trainiiv: of varioun fields of maintenance 

techniques,     (e./j.   oil  pressure,  instrumentation, automatic controlling, 

combustión,  etc.) 

2.5    JJSFW KABRJ  activities 

Other than the  routine control Af supervisors through ordinary 

organizational  structurer,   there are in operation "JISHU KANRJ" activities 

at  the Company lovel,  with the p>i»t>oce of improving job performance of 

employees by the voluntary nffort of each employee at hie job p03t. 

In  the "J.K." activities«,   foremen or their asHiutanta at work post act as 

leaders,      and organi«e inerrbervi with  their crew.    The group is organized on 

a    voluntary basici for solvin;: all kinds of problems ut their post by 

themselvea under appropriate help .jxtrmdod  from  the higher-level  personnel. 

The aima of the J.K.   retivi ti,.i; are ¡ia follow. 

1)    To give all MW• of  the r.oat opportunity for self-be tiennent. 

Group leader maker, an   toti/t; aeli-improvement in order to promote 

the J.K.  nctivitiep.    The activities «nable front-line supervisors 

to upgrade leadership and management managerial capabilities and, 

at the name  tin-«, all the members of the pout to improve  techniques 

for analyi'.infr ar.d solving probi OTU?. 

2) The activi tie« help ircrea.u   work morale at  the posts, generate 

deal re for iraprovc-m-n»   ion quality,  work  performance,  etc.),  with 

tho        reuult  tint *urk },o:,!.n are brought under n  fur more 

active manugeriil control. 

3) Becmme  , roblan np^n,   to (.mploypCt!  at  iMr worR  p0flt8 arf, 

solvod  ir  a  conerai,-  uw.rr,   the acUvitiea  lead   tu advantages 

lik,  productivity   l,-r^,o,  cert   réduction,  quality  improvement,   etc. 



These actJ vi Hen, generally known an  "rimali   thinking group activities", 

at   the Company  level,  arc  ¡pr-oiaily  «ailed  "Won.   Poat Technical  Meeting" 

with intensiv* adivi ties promoted at etch  post. 

As of December iuy2,  qytf -if hourly-p-tio  employee« participate, in  the 

activities, with number of group* r-aching 117%  average ..,»bor of one group 

beine 9.     An  "or salaried  employees,   the  rale  of  participation ir  S8#. 

Bach  group mentre Mainly  in  off-duty  hours.     ïro activities  consists of 

meeting sessions and individual  studies  (including study  Tor self- 

development).    The subjects nnd  topica cover n^.ny  fields,  the current 

trend  of which being show»' in Fig.  g. 

Por n anooth  promotion of  the activities,   the administration office 

is set up, and a working party conference held between general foremen 

at each work post and  the administration office exchanges information 

on activities of each department.     All members are given a number of 

equal  opportunities for ex; reusing resulta of  their studies.    Conferences 

«t departmental level are  hold   <,wiee to four times a year, some good 

applications screened out  are further nent up  to the Chiba Works Small 

Thinking Croup Convention held  twice a year. 

Some better applications among them are further sent up to the 

Company-level Small Thinking Group Convention held aleo twice a year 

at various steel plants  in turr. , with   the attendance of the President. 

As  these J.K.   activities »if widely held  in Japan's industrial 

circles,  contacts und exchanges with si «ila r groups  of neighboring oteei 

companies and or uteel-uaing companies are actively carried out. 

These contacts and échanger- previde  field workers with valuable 

opportunities where problema beyond the limit  of tneir usual concern 

an   brought home to  them, ouch a;-,  oner, Involving both manufacturers 

und  users,  and this  contributes    greatly  to product  quality improvement. 
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Fig. 6 - J.K. Activities in Chiba Works 
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The Japanese  steel  industry  iiUp,.or.B  th, J.K.  a-tivltie,    ,f ooch 

company to euch an extant th.,t  th„ .if.'JK (Japan Irò,, and Steel  Federation) 

hold a semiannual convention ,( appariate piacen in Japan.       The J1SF aleo 

sends some selected  fore:nen  fren constituent .•o.panles  to Kurope and   the 

United States for a „onth tour of study.     Fna Kawaaaki ,teel>   Uo  ^^ 

t«k. part  in it  each   time,   thiu opportunity  «i,,« a considerable incentif 

of the J.K.  ne ti vi ties. 

The effect of the ,.K.  activilie, irtcW these tangible ,.ffect  obtalned 

fro. improvement  activities and  those intangible« on „„«„ relations i„prove- 

••nt at the work  poet.     The former was .osti, the caeea of «uufacturlng cost 

reduction through improvement  of operation rate,  „„ferial aaving, yi.W 

improvement, work efficiency    increase, quality level .tabulation,  etc. 

This particular aspect i a also highly valued by the Management and  top 

executives,    fig.   7 show views „presaos by 2000 .ember group leaders 

belonging to vari0U3 companies in JISP to certain questionnaires. 

3.     Manpower requirement evaluation 

3.1    Philosophy and procedures for manpower retirement evaluation 

In performing all kinds of jobs at the plant,  it le of managerial 

importance to evaluate and pl.ee  the adequate lavi of „»..power required. 

This, however,  faces many difficulties.    Over-manning resulting fro» 

an indulgent   evaluation lead«  to not only e rise in labor cost,  but 

also all kinds of problema involving work „orale of the poete.    In 

teras of long-range viewpoint,  this has au great an effect «3 in the 

case of a reduction  in production resultine fro- under-manning. 

Furthermore,   there are many  factors „trong enough  to influence 

manpower requirement at varW depari «enta in  the  plant a, the years 

*o by.    They are operational technique  innovation,,   improvement in 

equipment and advance in control   system,  etc.    Therefor*,  adequate 



* ..-il   ->H   r      *    vu-, .'!«»»• i   *~    l'il'-«-iri-,i   -,,•••   "t-  i-fort   ('" r flili.erin»'  tu  it  are 

( h*.  a  i l , i * i #* i *   *     i«   f'-f  »-!•»-,i   rt/uL'iti/(   i i«, i. n/* »it   an  improvement   in 

lw!u}'     p! •..•!»," !.. ivi*/ 

Ir,  t * i i ;     hfl-'. r#   vi,i,.,ifi H>. ¡ ivi tir.« for th«; fe valuation a!" hourly- 

|.*i i   mi rttf ••»    -it      di!   ili'.':    ni li   i.f   dl K'u,,uf1. 

>•• -•!. iy,  **•.• pow r    -» |iii!'i »m r '»   jj, (jft'-rntint'd   by   '.he »mount  of  .jobs 

*.o i-f A f <    iri   I f -»"j'.iei r     f ;   ¡,uf   .ioti».     !i< » <;*• v  l'i pvaluating adequate 

;»uu*b#r »if   wo;-*   ¡,<   «o,  it   l.i   ;< < «',;r<uy   t ; atvi ly>*,e "«11   Urn jobs  to be done 

by Kftupowrr   "   it   .  poi t..     Tu  i r.iet   'rd,   !.':ientif ic  job airtlynis and  atudy 

art rev*ir«sH  m d 'hi* nulls lor \r. application of many procedures in   the 

IE (industrial   End tiff ri rig)  'ipprcai h. 

b'ir.c« manpower  requi r raient  calculated  on  th»?   banis  of manpower 

evaluation  i«  an adequai'-   n flection  of   the  amount  of .iobrj,  it is called 

"Net manpower   requirem»"' i". When   the.    manpower replacement requirement 

durir./r i¡u'-il tic-jo I"  *hr  ¡-.uao of 'i conti?.uintf type  of work or during leave 

Of othr»r »'orkf't;   ter. ¿tuded  up  ( the tit!  ruplacemout  personnel are called 

additional  porsornel),   r;   total number of <n.iploy("35 is determined.     Fig. 8 

1 Hunt rutea a general procedure for manpower evaluation. 

At China Workn,  A-s one up to tho calculation of NET personnel is 

handled by  1ft Pept.     h-r.onc, or Work orivironment measurement,io handled by 

the Environmental Control  Dopt,  and C-r.one or management of employees is done 

by Labor l)ept .     Ir. case   the change in  conditions   (production tonnare or 

quality,  werk  method,  equipirent,  environmant,  uto.)  may affect number of 

manpower requirement,  evaluation i.: performed u^ain.     Necessary standards for 

tht'Be manpower évaluât! or..j   Í . ¡;t.;in.Jurdo   l'or setti n/c up  standard work  hours,  job 

»•valuation  at HIKI.'IHK,  HO » I   environment,  ffcajurcmert   titimdardfl,  etc.)  are 

».¡•«tnbiir./K-.i  at d  ready  for   a--.     Calculation  methodr-  for speedy evaluation  of 

•• liipow« r  r-'qui rem«" nt   an-i   WHY  •îiwulation mod»;]   by  coir.putors are developed. 
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3.2    Manpower requirement evaluation method 

3.2.1    Method fo." ovalu'it.in/i adequale number of manpower l'or a new 

equipment and/or  new  production  prorosa 

dhuro   u now equipment and/or a new  production process «re 

entirely unknown  to u?,  nr.    in      most  of the c.&at'.v in the history 01  Chiba 

Works and oa in considered moat likely  to happer, ul.io ir, the future owing 

ranid technical innovation,  the evaluation of an adequati! nun.ber oí' personnel will 

be dealt with here in  thia Chapter. 

Roughly speaking,   there are two methods;   the  firnt method Í3 the »ethod 

by which a thorough  degree of job anßly:;ir of all  the pocaible jobs requir«- 

ing manpower are analysed and a total work amount is calculated,  based on 

which individuel  job nnaiziwen'. and the number of personne]   required for 

each  particular field are calculated.    To be more  specific,   the work load Is 

determined by procer,? unalyrds (producto  proceor analysis, worker proceas 

analysis,  ledger-anaI/ESía),  combined with time  study   resulto per unit work. 

In case of largo   variation i,i '/ori:  load or when it ia nece33ary  to 

consider the timing between oquip-nent and  the  performance of worker«,   the 

work perfortiance   simulation, a well known OK  (Operations Research) method, 

is applied so as  to calculate  the effect of change.«--, in work conditions 

upon the worlopd of worl'.erd. 

Other exanplee  of OR application are the evaluation of manpower 

requirement for npare  paru; control,  emergency   rep< ir, operation of cranes 

at wharf a and warehouced, «<rd nu.nbar cf diesel   locomotivee. 

There are also noine ex,\mples o<' optimum placement of construction 

'-.-orkers by virtue  of Pi-IHT. 

w'hile those .nethods ;UP  thket,  íTI g.;neral,   J.t  in  usual that detailed 

information  (condition  or\ hi-, ic-'i  ad-rq ale   %iumb..>r  -.jf* manpower n luirement 

,.,r,   ;,f. calcul;, ted  under  the !,'r •.,• f-¡:,t -it tuned No.   I  method)  for the evaluation 
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of adequate  number of manpower i:;  i nsuffi rival at  ;.n  t-ariy   aU^e  of ui-.ini; 

new equipment and/or- new  product i or   proo" ,R.     T:I  the^e   r:<sry,t   we  resort   to 

the comparison method an   the  necond  method.     This method  ir  -••  method in which 

a  detailed survey is mudo   ^f personnel  placement  conditions   ina number of 

other  companies which  uae  nimil'ir equipment and/or production  ¡róceles. 

With  such a compary   that useo the   least rnunber of personnel  comparatively, 

taken an  reference,  a tentative value for manpower require merit is calculated, 

and thia will  be modified  to the murât adequato number after  the operation 

with due consideration of actual operation conditions and incorporating the 

method  study and the  time study approach. 

In -noBt of the caBeB, method No. 1 can he applied as far as the 

evaluation of equipment operations in concerned, whereas method Ho. 2 

ìB used  for maintenance,   repair and inspection. 

5.2.2    Method for evaluating adequato number of manpower for reduction 

at an operating plant. 

At a plant already in  operation,  it is still necessary  to carry out 

various improvements ao as  to operate with minimum manpower.    In thi3 case,the 

evaluation of adequate number of manpower requirement is important in 

finding any problème needing improvement.     The method popularly used in 

this case is  IE method.    Specifically,  problems on proposed  force reduction 

are brought    out    through  the analysis of job of each worker using work 

process analysis,  time study, worl;  sampling, etc. and  the analysis of combi- 

nation work between personnel and machine. 

Baaed on  these data,  automatization  of equipment,  improvement on work 

assignment method, control system etc.  are performed.     As a result,  force 

reduction will become possible. 

In case any proposed  theme involves uncertainty,  another method is 

taken whereby an active test is conducted first and various  problems 

tha'   may come  out are        solved to  find a method for force reduction. 
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In the resolution of problem« or thir. kind,   the OR method io widely applied, 

as well ae   the  traditional   lfc method mentioned above. 

In  the  fioldn of siroula ti on,   LP an¡í PKfiT,  we have developed a number 

oï   ar.ul.ysin protra-ia ucir.p. < «vciputers,   for a  speedy examination of changes 

tc various assumptions.    We have i;eeialint  enrineor» in IE engineering for 

the study of these probier,j,   but .it ench department,  these problems are 

taken up as theme of the J.K.  activities,  with  vigoroun activities 

developed  for the purpose of labor productivity improvement. 

In April 1970,  the 3-crew '3-ahift ayrtetn wnic). had been   normal waB 

changed to tho 4-crow 5-ahift operation system.    Before this, an activity 

for organizing a one new crew without   nueh  reduction in labor productivity 

was carried out at each department, ami ua a  result uf labor saving 

investment, work procesa improvement, rontrol  nystom improvenent,  examination 

of job ansignment to sub-contractors,  the aim was  finally achieved. 

Excesa personnel genera*nd a.-< H remilt  of  personnel requirement 

reexamination activities were switched over   ar, replacement« for retired 

pereonnel at each department, and as additional   pf reonnel for expanding 

production capacity,  operating personnel for new equipment at  other 

department after retraining at the Training Center    were used. 

3-3    Present atatua of Chiba Work? on manpower streamlining activities for 

effective management 

One of the niOHt  important tasks in the management of a steel plant ia 

how to control coot increasing factors by  operation rationalisation efforts. 

The factorn   that increase      operation cost:? include  riee in  raw materials 

and  fuel costs    and  labor cost:»,  an well as environmental improvement 

(pollution control)  c«u;tn,    whieh have hóceme  ore scrioun  in  recent years« 

Labor curt per hourly-paii worker for    thv  last  :'ive years have been rising 

at  .;   rate of  l'.í'/¡' :•  y •-••'ir,   with ur,  estimate  that   it  will show an  unavoidable 

"; l~>':>  ir   fallire,  even  If'   Ine  rate may  he  come what  lens. 
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In Chiba Works,   the following measures are taken  to overcome auch 

cost rising facturai 

1. Increase in production capacity and efficiency through équipaient 

investment   including replacement  for old equipment. 

2. Increase in  production of higher added-value  producta with 

increased production capaci ty 

3. Simplification and concentration of management  information 

4. Large reduction in equipment repair costs 

5. Reduction in all the circulation coats of raw materials, 

finished products and semi-finished products. 

6. Promotion of manpower reduction in all related fields. 

These measures are incorporated into the Company's 5-year counter- 

cost rising project which started in 1971.    In the case of manpower 

reduction activities,  the following approach is bain* made from three 

sides:      1. Maintenance, 2. Information system, 3. Automation. 

These activities are beine pushed forward by each department where 

manpower reduction themes are found  by the department concerned.    Por 

the themes covering multiplo number of departments, a special project 

team is organised. 

Labor productivity of Chiba Works at the time of the completion of 

theee measures is expected to bo 750 raw steel-ton/year-oan for hourly-paid 

e.ployees only (at present 4Ö0 t/y-nan on the full production capacity). 

3.3.I    Manpower reduction through maintenance efficiency promotion 

activity 

This activity is  being carried  out by a special project team as 

a part of equipment  repair cost reduction project.    Equipment repair 

cost is divided into material cost and labor cost in  roughly equal 

portions, using many methods called   tero-technology, as shown in Pig-9. 
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3.3..''    Manpower  rfvlucii on   thiMig.1,1   <fn ,-ic nf.  ii,jY>rrr,M tien  ny-ütem 

For  the  management of «  steel  plant  'in enuraoun amount  of infor- 

mation ia    i-roduccd ami      delivered at, each department .nui  level of .jobs. 

At Chibo  Worku,  n ¡¡peeia]   project  leu m ia organici and  un  efficiency 

improvement  activity  ia   in  pio^riiGü,   bated on   the philosophy  thai, where 

there iu information,   the-re Í3 u man;   therefore,   reduction ir» information 

leads  to reduction  In  personnel.       The   bas¡c apnreaeh  ic  ahowri in  V\K.  10. 

3-3.'5    Manpower reduction  through automation and mechanization 

Activities for upgrading maintenance efficiency and information 

aynttm resulted in a number of substantial manpower reduction in the 

supervisory and non-productive departments.    For a wide range of manpower 

reduction, it  iu neoeosary  to reduce number of productive employeen such 

as operators of equipment  like rolling mill,  «hearing line, crane, etc. 

Considerable  effort which has  long been made  in  this  direction  has not 

yet proved quite eufficieut. 

Therefore,    n  comprehensive examination of operators'   jobn wa» made 

with an aim of an e>tensive force  reduction.    Since thia activity alma 

at an unmanned plant on final  bania, wc call  thin M-Zero Project in 

Cenerai.     A concrete method  for promoting this activity  begins with 

a setting up of a theme,  followed  by the organizing of a department  team 

consinting of engineer« for designing,  maintenance,  IK, and field engineers 

as soon as a concrete scheme is made for automatization and mechanization. 

Hometimen outnide :ipecialiats manufacturera can  be asked  for help.     Major 

themes  to date achieved aro  nr  follow«: 

1. Having in operatimi  through remote control  (craneu and diesel 

locomotives) 

2. Saving' in  riggers by une  of cranes,  electric   tongß and the 

burden center marker,?.. 



3. Saving in  locomotive  switch man  by use  of automatic   roil 

switching equipment. 

4. Development  of automatic  coil  handing machines. 

',.     Centralization of machin.- operation  through concentration of 

operating d<i£sks and   the  remote controlling. 

6. Use of centralized  watch-uver system  (power generating plant,  power 

distribution  plant,   ox-.gmi Renera tin,-  plant,   water pump house) 

7. »eoharii'/.ation  nf rlnh  .-.urface conditioning 

8. Automatic control  by u;je of process computers 

9. Automatization by uae of remote controlling of oil  cellar 

operation watch-over. 

10.    Use of continuous operation for products packaging work. 

At present, a study is under way on materials handling methods 

which use    as    few   crane» as possible to see how many crane operators 

will eventually be  reduced at   the  overall plant  level. 

4.    Summary 

The reason for a large  tonnage production of stabilized quality 

products at. Chiba Works iti   to ,4   large ox lent the ample «teck of outstanding 

talent  supported by iti? 20 year history,   in addition   to  its excellent production 

facilitier and equipment.     The writer will  bo happy if  this paper will be 

or nome use  to the growth and development  of overaeat;  iron and steel 

industries,  and would  like  to made the following aummary of hi* foregoing 

discussions: 

1.    Success in  the operation  "f n atec-1  plnnt dependa largely  on 

the  securing of manpower  resource.-: at  an  early  3tuge   of  the operation; 

the most effective invent mei, t   ir   !,u en.ploy an many young high-school  educated 

potential  executives as fonaiblf  at  this  ntage and  train  them through 

on-thp-,ioli assignment. 
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2.    Thi<   ..(¡e of vapid tecnologie»! innovations »11» l'or ever, 

employee   to «o  through , „„to.nMic ,r.lr»-c•P-,n,  traini,,,- program 

performed en.«.««!»,    »o IM. -»I.  11 i. d»t«M- ^ " »r»«ra• 

.here the steps .f  traini-,,- i. adjustable to  the ability of each 

individual be carried out in combination »If, .i-ulator training.    Also 

importar,  lo » effort  t, each individu»! to   i,,,rove hi, P"'• level 

as it .ill stilaste genial work »..rale of Ms post.    In vie» of this, 

t„. -nam. M»I (-»u»-1 ->«"«'•' e•' for "ork »•"•r<"•nce 1"p^,,,<,• 
„ont) activities- that have been dcvelopad to a very conniderable «ft 

.Ithin  the Japanese steel industry „a, be .or«, attention.    Such a 

vantar, group activity should, ho.eve,, be promoted in a .anner most 

suitable to each Individ«,! enplo.ee based on the special   characteristics 

of his race, country and business organisation. 

,.     Adequate evaluation of manpeor requirement is necessary because 

either over- or under-e»nMng encourage lo. labour productivity, and 

,,    leads to difficulties in reduction in force, including 
the former especially lea"» " ouin-u 

'   . cu.bereome personnel transfer.    At the start-up stage,  the utmost car. i. 

required in assign, personnel to each post along a long-range labor 

productivity development plan based on future management pl-t.« «n» 

technological development possibilities.    For the scientific rn.npo.er 

requirement evaluation plan,  it is necessary to prepare an adequate 

„umber of speciaUst, in this particular field. especiaUy in Industrial 

peering techniques. Their coordination rfU. top management of the 

<„ „„„„Iving their recommendations .benaver requested 
plant or the company in supplying mm 

,1X1 undoubted!, be a great asset to the entire organization. 

The .rlter .ould also 11V«  to «prr» Si. hearty thanks to the 

Secretariat of «I» for the opportunity „tended hi., to give thU paper. 






