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SUMMARY

The imporiance of nlacing the right person in tne right job in the

operation

of a ntee! piant cannot be over emphasiged. In « der to meet

this requirement and thereby .0 alwin o lafasioery operatirm, it is
necegsary %o carry out-an extensgive training programme for all manpower
regources within the organization, in parallel with an effort for improve-
ments in lubour productivity, nlosely based on proper manpower cvaluation,
carried ou! at resular intervals.

This paper describen the experience in the development of manpower
regources and manpower evaluation practiced at Chiba Works, together with
a new vocational training system and a lahpur productivity promotion

activity.

In his dercription of Japan's first post-war intepgrated iron

and steelworks, now capable, two decades after its construction in 1951,
of producing (.5 million tornes of steel ingots a year, the author
cxplains, using data and illustrations, the manpower recruitment and
training tor various operating units at the start-up of the plant and
during the successive deleopment ctases, and makes the following recom-

mendatione
1.

3.

[3
.

guccess in the operation of a ateel plant depends largely on
gecuring manpower resources at an early rtage of opsrations,
and the most effective investment in to employ as many young
men with advanced schooling and exccutive potential at this

gtape, training them on the Job.

The present age of rapid technological innovation calls for
every employee to go throurh a systematic intra-company

training scheme wilh nuccesnlve GLALES . For this purpose

it ig desirable to have a scheme in which the training stages
can be ad justed to the abtility of each individual, in combination
with simulater training. It is also important that each
individual nhould make elforts to improve his performance level,
as thic stimulates general wor. morale at his pock. To this
end, the "JISHU KANRL" (emploduus' voluntasy group for work
performance improvement) activities, which have been extensively
developed in the Japanere nteel induptry, are worthy of consid-
eration. # voluntary group activity of this kind should, how-
ever, be encouraged in the manner mosi suited to each individual
employee, having regard 1o gpecial characteristics of his race,
country, and business organization.

Adequate evaluation of manpower requiremenin ip necessary because
both over-manning and under-manning encourage low labour product-
ivity, and the former in particular leads 1o difficulties in
workforce reduction, 1ncluding complex personncl transfer. At
the start—u; stage, great carc is needed in assigning personnel
to each pcat on a long-range labour productivity de.elopment

plun based on the tulure managementi picture and technological
development potential. For the scientific manpower requirement
evaluation plan, 1t 10 necessary to brings 1n an adequate number
of specialinis in this tield, especially in industrial engineering.
Their cu--o~dination with senior managemert of the plant or company
ir complying with iheir 1 >commendatious .6 a great asnet to the
entire organization,




1. Prerace

1.1 Chiba Works today
Chiba Works, one of the two principal steelworks of Kawasaki Steel
Corporation, stands on 6.4 million square meires (Nov. 1972) on land reclaimed
from Tokyo Bay in the city of Chibe, some 30km southeast of Tokyo.
The Works, the nation's first postwar steel plant, has in operation five
blast fun;acea and BOFs and various rolling facilities to produce mainly
flat-rolled products, with an annual raw steel capacity of 6.5 million
tons which is planned to be increased to 8.5 million tons in future.
An investment made up to the end of 1972 totalling $882 million marks a
per ton raw steel conatruction cost of $136 for the Works. As of November
1972, 1t has a total work force of 13,528, consisting of 1,768 salaried
and supervimory employees and 11,760 hourly-paid employees. Chiba Works
also has about 5,200 contractors,mainly for in-plant transport, packaging,
seni-finished product conditioning and machinery repair.
Average age of employees is 33 years 4 months (31 years 4 months for
salaried employees, 33 years 7 sonths for hourly-paid employees.)
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 amounta to 480t/-y when nct taking contractors into acount and

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

"he Company, with 1tn nredecescor'sy steelmaking dating back to 1906,
was effectively #n oporn--hearth steelnvker in the Onaka-Kobe District until the
early 19505, mainly engaging ia ihe Li.leng ol ship piste witn ¢ three-high
mill and hot- snl coid-rolled aheet na well ae hot-dip galvanized sheet with
pullover-type rolling mille. 1In tiose days when Japun's annuul rnw steel
output was & ere 5 willior tons, the Company, with its foreaight as to a
large incrense 1in stecl demund and Captertoving Lechnological innovation,
felt there was an urgent nond for o moderr coastal Inteprated oteelworks
which would mike possible mass productior of low-cost steel on self-
sufficient pig-iron sunply basis. The conéfrﬁction was started in February
1951, ard in June 1953 the long-aweited No. 1 blast furnace wus succesafully
blown-in. An initial nlan for the conatruction of *he Worka envisaged a raw
steel productior. o' “00ktons/yeur.

In parallel with tue sulsequet devesopment, of Inpanese ecoromy, steel
demand soared, calling for u marked {ncreaue 1 production at Chiba Works.
A number of equipaents were added during thoce sears, as shown in Fig. 1, in

order to meet such increanlng sicel req o reaents,

2. Activities for perconnel tralning
2.1 Recruitment and training of personrel at the start-up astage

The Company, despite 'ig long history in steelmaking nnd some technical
experience in melting und rolling, practically iLad no experience in the
conatruction and operation of u modern integrated steelworks. The technical
level of steelmaking and rolling itself war inferior to the world'sa general
standard at that time.

Agide from a large number of problems involving the construction and
operation of a nmodert slenliworks, tre cecuring of manpower reavurces in

quaatity and quality rfer suck cone.ructior and virions uperational units

roged 4 great prohlem.




2.1.1 Appointment of engineers for the Chiba Works Project

For designing an {nitial blueprint for the Chiba Works Project, seven
engineers were gelected to report to the Fresident. Three of them were
specialists in steelmuking, rolidng and dusiguing,re:,;)<>a‘t1vely, all brought
up within the Company (one of them being the President today); the other four
were specialists for blast-furnace designing, blast ~furnace operation, raw
materials pretreatment ang coke making, all having worked at overseas
steelworks before World War I1. With these members as nucleus, the latest
condition and the technical trends in Western countries were observed, Then,
with the participation of S0me more experts, from within and outside, an
overall construction plan of Chibe Works took shape steadily.
2.1.2 Manpower recruitment for conatruction at an early stage

Since 1t was only five years after the war that the construction of
Chiba Works was planned, the scars of the var devastatio~ were stil} remained
in many sectors of the country. On a part of the plant site, there was an
airplane factory, no longer in operation, with about 300 people making farm
appliances for a hand-to-mouth living, using some machines which had escaped
destruction. Under the circumstan.es, negotiation waa not difficult for the
Company quickly to take over about 400 machine tools and a totsl of
259 people who yere hired by the Company. All these were airplane manufacture
technicians, covering such types of work as deaigning, machining, forging and
casting finishing, assembly, fabricating, wvelding, woodworking, and
metalworking; many were technically excellent. Since they lived in the same
district, the Company was spared the need to provide them with company houses,
and it was convenient for them to keep good public relations with local people.,

These ex-airplane manufacturerg contributed greatly to the progress

of an early stage construction of Chiba Works, and to the maintenance

And repairs after the Operations started. They each constituted a nucleus




for the wilvtenance ayster that developed {n varions departmento in later
years.,
2.1.7 lecruitment and tradninge of Irov-making Dept. personnel

It wes not easy tor o on o ditepr od steeliesrer Yo fird qualified
tecehniciane to operate the tirat blust furnace of the Company.

As the roup leader wos t2 te key mor of the operatieon, nelection was made
from amony those who hnd worked in steel mills overseas before the war and
repatriated Lo Japan, Being uanable to find skilled operators, the Works
vas left with only one choice, i.e. to train collepge graduates into
qualified operntore in a very limited time. A total of 40 members, Including
inexperienced workers tranaferred from other plants of the Company, wac
divided into two groups, und placed in & 3-week ficld trainine at other
domestic steel companies to learn biast-furnace onerating procedures.

With thesc aryangements, the ABC of blast furnace operation was learned
gufficiently to prepore for the impending blow-in though this did not ralfil
recessary number oi munning. As ua result of strenuous efforts by Labor Dept.,
however, varioua jobs at cusiyard and charging were {illed up at least in
number, though with unskilled workevs.

This setup, however, was no guarantee for a smooth start-up operation
following the blow-in. Therefore, the Company ncsked other domestic steel
cempanies to extend  techrieal nssistance in a shift-operation of 20
cxperts, mostly in cuantyurd jobs, for the most ensential 3-week period
following the blow-in. The training of unskillcd wo.aerc was performed
rquring the %-week period. After thene specisl instructorz left Chiba Works,
the necepaary operationnl rechnique wip nteadilv searned by collepe greduate

technicians and workeras with ome experience Jhrouen on-the-job training.

¥anning for Trou-muking Lept., in Jarmary 1944 (¢ months after the

blow=4in) wa: as tollows:
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Section Engineers Workers Total
1 (incl. supervisory)
Iron-making 9 12 2) 1
Raw Materials Y 51 60
Sintering 8 55 63
Pelletizing 13 158 176
Total a4 (12%) 336 (88%) 380 (100%)

An abnormally high rate of engineers (salaried employces) as compared
with those today is due to their participation in the front-line operation.
Actual fleld experiences made by these salaried employees then played a
great contribution to an increased operation rate of Chiba Works in later
years. GSome of thoue engineers have today climbed to top management of the
Company such as Assistant General Superintendent und Sectlion Managers at
various branch operations of the Company.

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

hourly-paid employees at Iron-raking Dept. 18 2.8 : 97.2.
2.1.4 Recruitment and training of coke-making personnel
The operation of coke ovens und fucilities for treating coke oven gas

and Ly-products was another field entirely unknown to the Company. How to

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

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

In early 1952 about the time of atarting construction for the coke
ovens, 1t happened that a certain coal chemical company which had been in
operating in Hokkaido, about 1,000km noriheast 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 Chiha Works, with relatively good
performance, well-kept maintenance,and complete drawings. In view also of the
relatively low construction cost, the Company bought up and shipped to

Chiba all the equipment usable ir about ©9000 tony of steel over an
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eight month period just in time to meet the blow-in of the blast furnace.
pside from Lhe benefit oi considersvle savinga in construction cost
it was fortunate tha'l mosl of the engir -ers nd workera who had engiged in
the operntiun and maintenince remained out of work. With volunteers called
up from amoung litese jubless pocple, he Campany employed 11 engineers and
50 workers to assign them to help with the transter work of the related
equipmeni. They played n major role in starting up the operation.
As in the case of the (ronmaking Department (cee above), the
Corpuny sent 20 graduates of colleses ard high aschools to other steel
compunies on a Z-week training program, though the training method was far
from eystematic : only to watch veieran operators at work and learn the ropes.
M the time of startine up th- coke ovens, thesc college graduates
and those transaferred from Hokkaldn gave on-the-~job training to unskilled
workers newly uomployed frow the local district, while they improved their
own technical level through lLelr every-day work and experiences. 1In this
way the operntion wus somehow slarted up. Engineers and workers then
working became primary U gures in the Company during the succeeding period
of further capital inveatment.

Manning for ‘he curc-making deparimeni at that time was 3

Section ~ Engineers Workers Total
+incl. superviaory)
Coal Prepamation 7 28 35
Coke 12 68 BO
Chemical 11 47 58
By-producte
Total 30 143 173

{(179%) (83%) (100%)

Remarks: Present ratin betwern Fngineers (including supervisory)

anl workera at Coke-making Dept. 4a 2.6 ¢ 97.4




2.1.5 Recruitment and training of kolling Dept. personnel

Bagsed on the manufucture expericnces with plate dating back to 1414
and with shect ueing the pullover type mill to 1424, the Company decided to
build modern hot- and ¢old- airi) w! "5 at Onihn Worke, ~ith an fxpected
improvement (from o to BOK und over) in yield from iurnt to cold-rolled
products, in thermal consumption per unit product (%4% saving), and in labor
productivity (from ZOman-hour/ton-sheet to 6..man-hour/ton-sheet; currently
3man-hour/ton-sheet). There was, however, a great risk al the same time in
a4 poasible mass-production 6f rejects. At this critical stage, the Conmpany
in 1951 inetalled st Nishinomiya Works a hot strip mill and & cold-reversing
mill, both 650mm wide, for the trainingof strip mill personnel, and basic
technical study and training were conducted by use of these rolling mills.
The actusl 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 engmre complete success in

strip mill rolling, concluded a technical contract with Republic Steel
Corporation, U.S.A., and had an ornortunity of training two B-member teanms
of engineers and foremen in Warren, Ohio, for 100 days to wmaster the latest
techniques for the larger-type strip mill operation and maintenance.

With thesc members as the primary driving for:e, the workers were
trained, and started up the hot and cold atrip mi1l plants in 1998; it was

able to enter into commercial production ir a rather shori period.

2.2 Recruitment and training of personnel at the developing stage

Chiba Works mude . Bmooth progress between 1954 and 1967, as shown
in Fig. 1, to a plant having a six million ton annual ingot production
capacity, with its labor productivity increased from HOraw-steel-ton/man-year
to 430raw-utecl-ton/man-yeuar. Supply of manpower requirement during these

years at varioun operstional units wae mot by uuskilled workers newly
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employed and those Llransferred from other steel planin of the Company where
major equipment werc dismantled or shut down (such as the 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-cmployed ,junior high achool 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 pont. |

In order 1o keep abreast with the development of technicdl innovation and
to expect further reduction in manufacturing costs, one of the important qual=-
ifications is the qualitative improvement of personnel. With this recognition,
a8 movement for the oystematization of intracompany training became stronger.

Systematic training of workers at an early stage of operations was a
™I (Training Within Industry) training given to supervisory and foreman
level of operating units.

In 1958, group training was started for foremen und crew leaders
since the influence of leaders on the improvement of technical level and
cost-consciousnesas at all the work posts was deeply recognized. Such
training covered, inthe main, subjects concerning education, instructions
to crew, and maintenance of good human relations.

2.3 Recruitment and training of persovnnel in recent years

An improvement of overall natiovnal living conditions in the 27 years since
the war led to the develOprr;'ent of an educational syétem in Japan. A declining
trend in the junior high ncﬁool craduvates availuable for industry employment
is quite evident, as shown in Pig. 2. Also evident 15 a rising trend for
higher schooling of nations in recent yeara. ({Hemarks: Japanese ‘educational
system includes Y-year compuleory 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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igs 2~ Trend of higher schooling in Japan
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Fig. 3} - An Example of Training Course for Leaders

First Stage of the Course]

Task

Hours

Contents

1 Orientation

1.0

Opening ceremony and orientation

| 2 Quality Control

14.0

Fundamental QC method (Statistics, etc)

3 Work Improvement

14.0

Fundamental IE method (Ideation, etc)

4 Suggestion Plan

1.5

How to promote crews suggestion plan

5 Working rules

6.0

Reaponsibility of leader

6 ¥apges

3.0

Wage systems (Incentive Wage, etc)

7 Training of Crew

:0.0

How to train own crew

8 Human Relations

6.0

How to maintain human relations

9 Safety Control

3.0

liow to advise crew of safely work

10 Senitary Control

2.5

,eaders job for sanitary work-shop

11 Teat

2.0

Paper tesis on Q& and 1E

Grand Total

63 .0
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In view of the recont Lrend for nigher sonooling on the lavor market,
and the neoed (o ey out o capelex cperation and wmaintenince with the
minimum possible norsonnel, ot wasn 1o den Lo ciploy workers

only from amors high ohboo) mraduates, und the apprenticeship
training aystem boins terwoated 1 1914, Alz=o, with the {importance of
training on maintenance techniquen newly recognised, the Trajving Center
added anolher curriculum for maintenunce techniqgues,

Thiv system i un advance ,yer the on~the-job training in which new
skille are achieved moastly hy imitating the performance of senior colleagues.
Starting with basic theory, 1t enables all the trainces to learn necessary
techniques in a relaiively short period of time by means of the
program method an: the practices using proper study equipment ana instruments.

The system alno expects cach operator to leurn ns many necessary skills
ag possible for productivity increase, thereby coniributing to reduction in
force and operational downtime caused by human fuctors us a production
operator can perform routine equipment check-up and minor repair and the
maintenance worker can answer to more technical needs.

Training in each production departmert has been made more scientific
and systematic on the lenrning of production techniques. Fig. 4 shows
the training svstem for hourly-paid employees at Chiba Works. Training for
leader-class technicians is now carried ou! in contents and hours, a8 shown
in Fig. 3 after several modifications. This in performed at the Training
Center un full time basis for 8 days in two sessions of tour consecutive
duys for both the preliminury and ‘he advanced training of group leaders.
2.4 Some examples of hourly-paid employees
2.4.1 Training system of crane operators (An example of simulator

application)

Chiba Works has in opecatlon %00 cranes which require more than

1600 licensed operators, not including other crenes requiring no license.




1A

{uvtIvepl) wOTUYe] L%

uoysenaely dnazy

. Sutdig 6
sojyvIeyny g

£330v033013°

GetIndtiqvyy

tex3end sunesalyd 150°¢

Bugagelsy sutuded e

A.E..:—:ua-uv
2rg #3182
Bajeuzq widei3-
(v
seezde(aaag-jiag)
" #3peracuy
1vicavvpuny

FuruTwxy Juszessadal 3 siefivwy matqorg-g Jurplep-cr3deta ¢
Fapuinsy £13833335°2 SuTired PIO) ¥ IM°T Fajoren swaep .
ssuz duoin-y Saixey tes3s ¥ uosl-g Fuinmagey
swanoy Twisasy scanop Furdseuslug wotyonposd o8:n0) Jupieenidy eauvueistey

nuunmw*mmwuau.m v CoTiemg=39° 9y Scidivitg

#9TECIIIITT LT Juasyvaz] Jvan-g (1 SUTPET LESY 193 87 4 § Fopyrataqeg’)

Kzesyy 1123991391 uopIvieInniear-y esespgyy T sdtioaig

E TIPS mmu-m.c seTyvRaany-g1 2evdid-g

Azaulysun oy 2atnssg ¢ e3yua392F° 21 K1aujqowg- s
BRI 1eTesImy £3331332513° 1L FoE[om-0433015 € e :
243390 13018 ¥ worvegy Telasngondg R 130701 2azpien sugeg !
ﬁnnﬂuu Butereas qof $uIneiq 1eARIveTs 1Y FensiUe 2uetINE -t Sw,aesedy aueryes Fainergy w
STCTIIITIZ wwang) 2378 (E21330213°OL Kisapquon-1 a

eearc)
sieizuysny
ooy udxdily

(usi? uwaslotaacr Jtos
W1T+3 L3 urtacnen

| 0%

ee2n0d Bupnyuwzs ~of

(I 913 9:25)
1 -
{1)2357833 #,38puay

ST QOTIWNTTYI qef
(11 - -
{1) esano> uwsaicy

Lt &
wecdotonsg a9

STPIsA e

peAe ervald € sousizaire wol) mazd sog

982790 uprecuthay ezuduALGTey

337Uy Qop roe

25I00)

LR L 2AT g T STYYS, )

BqTUD 1% seefordwes pred A1smou Ioy sowodE

 ———

28I Jo 1a;wey

avzazog

IFTELG, (RILRY

dod




For these cranes, many 4n type sand purpose, ro operators cun be aasipned
unless they have cpecific licenne. In order Lo secure the necessary
peraonnel te  replace workers who retire cach year and to ceet any new
cranes installed, new persorme’ must be trained by intri-company training.

It was & conventionul practice that al each work post, unskilled new
employées were given on-the-job training by the older employees uaing the
cagienst types of cranc, &8nd for the knowledge require! for obtaining license,
sBuitable crgineers guve specinal traiving, with related laws and regulations
taught by specialista, Any employees who failed in the licensing test
repeatad the training course meniiored above and tried it ugain.

Because of tihe 188 hours thua required for the tratning for licensing
test, a study was started to cut down this training time and to design a

| training system which would lessen variations in technical level of trained
persorinel.

During 1969 and 1967, a development study was held at the Center of Ability
Development Er:éi;n,eering (capE) Foundation, where a study was started from the
analysis o1 technical skille required of crane operators, followed by 8 research
into the beet procedures of the training to obtuin sufficient techniques of
crane operation. To this end, operation behaviar of veteran crane operators
was thorou;hly analyzed and & theory for truining was established. A new
training systen thus mude s compared with the conventional method in Pig. 5.

The feétures of tln_;[§ new training system are the combination of the
yrogram study methbd und a crane operation simulator; in the former, a trainee
¢an proceed with the curriculum in péce with his own ability of under-
atanding and technical level, and in the latter, hc can master operational
techniques prior to actual field asaighment. It also includes VPR (video
lape recorder) system in which he can study sling operetions, for instance,

by repeated watching, slides, 11lustrations of crane structure and functions

48 wcll s actual parts,
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Clorely reaembling aisrplane pilot training aysten toduy, this trajving
syatem is the mest efficicni cducationni syatoen. By introducing Lhese triadninge
syveten in 197C and irotnllting the crane cperating cimulator st the Truining
Center, the Chibu Works has since heon undectuking compiete training,

Beeause of inudeguate time, the Cull benetits ol thic training scheme cane
not as yet be fully veritied, but no far, the period Trom the etart of Lhe
training to the time for crane licensing test has beer reduced to ubout
1/4 (188 hours to ave. 43 hours), nnd ir. the actusl crane operution
performance the cycle time under the came conaltion with the conventional
system hn.s been reduced from ave. 4 minutes 1o ave. 2.7 mirutcas.

It is ulso noticed that,under the sume conditions, the variution of
cycle time of the performunce of crane operators, trained in the new
training system,has been reduced an compared with the conventional method.

This i8  good evidence of the I'ine results of the program study method,
in which the propreas is ad justed  to the ability and the speed of
learning of individual triinee, coupled with the cranc operating aimulator
which enables trainees to praclise until they have mactered it.

Also, the crane operaling simulator coneists of the following three
devices:

Simulator 1: Trairing ftrom the basic rosture to composite operation

of handles

Simulator 2: Training ot conjostie operations including trauvelirg,

traversing and winding

Simulator 3: Training of oprration without deviation

The crane operution starte from a point wherc the controller notch can be
freely moved without any dpecial conscicusncss {sinulatcr 1). Next, training
is conducted on the movement of traversing buggy and the traveling of crane

iteelf (simulator 2). Then the Ltraining of stopping swing by way of simulator,

which can btiing into practice any large load hung (simulator 3),can be uged.
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Other than the crane operntion, the program study wmethod combined

with the simulatos tredining melbod, us nentioned akove, can also bhe

sed in varied forms for the training of various fields of maintenance
techniques. (e.q. 01l pressure, instrumentatlon, automatic controlling,
combustion, ctc.)
2.% JISHU KANRT wctivitie-

Other than the routinc contrel of supervisors through ordinury
orgunizational structuree, there ure in opcration "JISHU KANRT® activities
at the Company lcvel, with the mirpoge of improving job performance of
employees by the voluntiary effort of cach employee at his job poast.

In the "J.K." activities, foremen or their assiotants at work post act as
leaders, and organize merbers with their crew. The group is organized on

a8 voluntary busis for solving all kinds of problems ut their post by

themselves under appropriatc help uxtended from the higher-level personnel.
The aimg of the J.K. rctivitics are ag follow.

1) To give all wemvers of the rost opportunities tor self-betierment.

Group leader makes an wotive sel{-improvement in order to promote

the J.K. activitiesn. The activitics enable front-line supervisors

to upgrade leaderahip and manaroment manugerial capabilities and,

at the same time, all the members of the post to improve techniques
for apalyzing nrd 30lving probloms,

2) 'The activities help drcresac work morale at the posta, generate
desire for improveaent {on quality, work performance, etc.), with
the result that wuri jouta are brousht under # far more
active mandgerial contrnl,

3)  Because problems specific 1y emplovees at their work poats are
solvad {1 o concretc woner, the activiiies lead Lo advantages

ke productivity feorenae, coprt reduction, quulity improvement, etc.




These activitien, generally known a0 "annll Lhinking group activities®,
at the Compuny levcel, are specinily called "Wort Poat Technical Meeting"
with intensive activities promoeicd at ewch joat.

As of December 1472, /4 »f hourly~piic employees participate in the
activities, with nuvimber or groups reaching 117%, averase . amber of one group
being 9. As Jor saluried emnloyces, the rale of participation i: “8%.

Ench group meets nainly in ofT-duty hours. 7The activities consists of
meeting sessions nnd individual studiee (including study for self-
development). The subjects and Lopics cover nny fields, the current
trend of which being showr in Fig. 5.

For a smooth promotion of the activities, the adminiastration office
is set up, and a working purty conference held between general foremen
at each work post and the administration office exchanges information
on activities of cach department. All members are given u number of
equal opportunities for CX; ressing results of their studies. Conferences
at departmental level arc held 'wice io four times & year, some good
applications acrveened out are further aent up to the Chiba Works Small
Thinking Group Convention held twice a ycar.

Some better applications among them are further senl up to the
Company-level Small Thinking Group Convention held also twice a year
at various steel plants in twr » with lhe attendance of the President.

Ae these J.K. activities are widlly held in Japan's induatrial
circles, contacts und excrancgec with similar groups of neighboring oteel
companies and or stecl-using conpatiica ave uctively carried out.

Theae contaciy and exchanger provide field workers with valuable
opportunities where problems Leyord the 1limit of tneir usual concern

arc brought home to thew,such ar ones involiving hoth manufacturers

and users, and this contributey greatly to product quality improvement.
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The Japunese steel inidusiry supporis the J.K. activities Hf cach
company to such un extont that the 56 (Japan Iron and Steel Federation)
hold a semi-annual convention s nvaOur;atc ptaces in Japan. The JISF also
sends gome selected foremen frem constituent compunies to Europe and the
United States for u month tour of study. From Kawaguaki Steel, two foremen
take part in it euch time, thic opportunity oveing a considerable incentive
of the J.K. uctivities.

The effect of the ..k, activities incluue these tungible effect obtained
from improvement activities and those intangibles on nhuman relations improve-
ment at the work post. 'he former was mostly the capes of manufacturing cost
reduction through improvement of operation rate, material saving, vield
improvement, work efficiency increase, quality level atabilization, ete.
This particular aspect 13 8lso highly valued by the Management and top
executives. Fig. '/ ohows views expreased hy 2000 member group leaders
belonging to various companies in JISF to certain questionnaires.

3. Manpower requirement evaluation
3.1 Philoaophy and procedures for manpower requirement evaluation

In performing all kinds of Jobs at the plant, it is of munagerial
importance to evaluate and pluce the adequate level of nanpower required,
This, however, faces many difficulties. Cver-manning resulting from
8n indulgent evaluation leads to not only o rise in labor cost, but
also all kinds of problems involving work morale of the poets. 1n
terms of long-range viewpoint, this has ag greal an effect az in the
case of A reduction in productior resulting fram under-manning.

Furthermore, there are many fuctors ntrong enough to influence
manpower requirement at various depariments in the plant as ihe years
£O by. They are operdational technique fonovations, improvement in

ecuipment sind advan-e in control system, etc. Therefore, adequate




eoadoontd o Coanrpe s pifremeot ot e of fopt For adleringe Lo it are
the g tivirien ' te pet aeeeg regeulariyy faine wtoan improvement in
bnbor proog o tivity

be teie onaster, wacdoar moiivitics far the evaluation of hourly-
patd worke o at teel Lot will obe df scuoued,

Do s llyy mae paows 0 v quirewcrt o determined by the amourt of jobs
o be Ao nd frequerc o suer b, likrce, in evaluating adequate
aurber of woik 0 o, 1t 4o cerwarary Lo analyne "sll Lthe jobs to be done
by manpower " 4t o opori. Tu tnis ord, soientific job anulysis and atudy
are rejuired ard this calls tor < application of many procedurcs in the
IE (Industrlul Englucering) npproach,

dince manpower requireaent calculated on the basis of manpower
aevaluatior {e8 an udaquats n fleclion af the amount of jobu, it is called
"Net manpower rejulremeri”. dnen the  manpower replacement requirement
durirng nenl tipea 4 the cage of 1 continulng type of work or during leave
of other workers qre wdded up ('hese replacement personnel are called
additional persornel), 7 total number of cmployees is determined. Fig. 8
11lustrates u pgeneral procedure for manpower cvaluation.

At Chiva Worka, A-vorne up to the caleulation of NET personnel is
handled by 1K Depl. h-rone, ¢r Work cuvironment meacurement,is handled hy
the Environmental Control Dept. and C-zone or management of employees is done
by Labor Dept. Ir cuse ilie change 1n conditions (preduction tonnage or
quality, wcrk method, ecuipeent, environment, ete. ) may ffecl number of
manpower requdrement, cvaluastion {: performed apuin., Neceseary standards for
these manpower evaluatior: (ctundarda tor setting up slandard wori. hours, job
evaluation standards, w2 enmvironment mensuremert stondards, nt.c.) are
cateblfivned ard ready for aes, Calenlation methode for opeedy cvalnation of

snpower reguireno st and o wore sisulation model by computers are developed.
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3.2 Manpower requirement evaluation method
%,2.1 Method for cvalusting adequatle number of manpower for u rew

equipnernt and/ur new pruduction process

dhere o new equipment and,/cr a new nroduction proceas Hre

entirely unknoan 1o ur, as in mosl of the casce in the history ot Chiba
Works and as in considercd most likely to happern alao in the future owing
rapid technical innovation, Lhe evaluation of an adequate number of personnel will
bo dealt with nere in thias Chaptler.

Roughly spenking, there are twou methods; the firut method is the method
by which a thorough degree of job aunalyuis of all the possible jobs require-
ing manpower are analyved and a tolal work amount is calculated, based on
which individual job nmsignmen. and ‘the number of personnel required for
each particular field are caleulated. To be more specific, the work load is
determincd by process analycis (products process sanalysis, worker proceas
analysis, ledper.ansl_sig), combined with time study recults per unit work.

In case of large vaviation in worl: lsad or when it is necessary to
consider tre timing between cquiyment and the performance of workera, the
work performance simulation, a well known OR (Operutions Research) method,
is applicd so as to caleulate the effect of chanpes in work conditions
upon the worload of worrers.

Other examples of OR applicvaliun are the evaluation of manpower
requirement for spare nartu control, emergency repeir, operation of cranes
at wharfs and warehouseu, 4nd nunbar cof Alesecl locomotives.

There are aleco some extmples o aptimum pluacesent of construction
workers by virtne of PHERT.

while lhcae methods wie tuker In gorersl, It is usual thal detailed
iptormation (cendition on which adog atc swumber of manpower T mirement

vy be calealsated under the sroe—=nenutioned Noo 1 nethod) for the evaluation




of adcquate number of manpower is frauflicient al on earciy slape ul using
new equipment and/or new productior process. Tn these enger, we reaoif Lo
the compariaon method as the second method. This method ie  melhod in which
4 detniled survey is made of peraonrcl placement conditions in a number of
other companies which use aimilar equipment and/or production procezses,
With such a compary that uses the least number of personncl compartively,
taken as relerence, a tentative value tor manpower requircment is caleulated,
and this will be modified to the must adequate number after the operation
with due consideration of actual operation conditions and incorporating the
method study and the time study approach.

In most of the cases, method No. 1 can he applied as far as the
evaluation of equipment operations is concerned, whereas method No. 2
is used for maintenance, repair and inanpection.
3.2.2 Method for evaluating adequatc number of manpower for reduction

at an operating plant.

At a plant already in operation, it is still necessary to carry oui
various improvements so ae to operate with minimum manpower. In this case, the
evaluation of adequate number of manpower requirement is important in
finding any problems nceding improvement. The method popularly used in
this case is IE method. Specifically, problems on proposed force reduction
are brought out through the anulysis of job of each worker using work
process analysis, time study, work sampling, etc. and the analysis of combi~
nation work between personnel and machine.

Based on these data, automatization of equipment, improvement on work
assignment metlhod, control svstem ete. 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 prohlems

tha’ may come out are '‘solved to find a method for force reduction.
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In the resolution of problena of this kind, the OR method ip widely applied,

a8 well as the traditional (J wethod men.ioned above,

In the fields of gimulation, LP and! PERT, we huve developed a number
0i analysis progrims using « coputers, for a speedy examination of changes
tc various assumptions. We have gpecinlist ¢ngineers in IE engineerirg for
the study of these protlery, bui at esch department, theae prublems are
taken up &s theme oi the J.K. activities, with vigoroun activities
developed for the purpuse of labor productivity improvement.

In Aprii 1970, the %-crew *-ghift ayrtem wniclh had been normal was
changed to the 4-crcw 3-shift operation system. Before this, an activity
for organizing a one new crew without much reduction in labor productivity
was carried vut at each department, and as 3 iresult of labor saving
investment, work process improvement, control nystem improvement, examination
of job assignment to sub-contractors, the aim was finally achieved.

Excesy personnel genera*ed as 4 result of sersonnel requirement
reexamination uactivities were switchod over as replacements for retired
personnel at each department, and as ndditional pereonnel for expanding
production capacity, cperating personnel for rnew equipment at other
department after retraining st the Training Center were used.

3.3 Present slatus of Chiba Worke on munpower streamlining activities for
effective munagemunt

One of the most impertant tasks in the management of a ateel plant is

how to control cost increasiny factora by operation rationilizatlon efforts.
The factorc that iicrease operation costs include rise in raw materials
and fuel costa and labor costy, as well as envirourental improvement
(pollution control) costs, which have bocome ore serious in recent years,

labor coust per hourly-psid worker for the last tive years have been rising

at orate of 150 0 venr, with un estimsle that iv will show an unavoidable

t
;

mh 1o fulure, even ! the rate may be comewhat less,




In Chiba Works, the 'rqllowing measures are taken to overcome such
cost rising factors:
1. Increase in production capacity and efficiency through .equip-.ent
investwent including replacement for old equilpment.
. -Increase in production of higher added-value products with
increased production capucity
Simplification and concentration of management. information

Large reduction in equipment repair costs

keduction in all the circulation costs of raw materials,

finished products and semi-finished products.

6. Promoti_qn of manpower reduction in ali related fields.

These neasures are incorporated into the Company's S-year counter-
cost rising project which started in 1971. In the case of manpower
r'e;'lu;:tibn activities, the following approach is beirg made from three
sides: 1. Maintenance, 2. Information system, 3. automation,

These activities are being pushed forward by each department vheré_ :
manpower reduction themes are found by the department concerned. For
the themes covéring mulfiplé number of departments, a special project
team i3 organized.

Labor productivity of Chiba Workse at the time of the completion of
these measures 1s expected to be‘ 750 raw steel-ton/year-man for hourly-paid
employees only (at present 480 t/y~man on the full production capacity)., -
3.3._1_ Manpower reduction through maintenance. efficiency promotion

’ activity |

This activity is being carried out by a special project team as
a pgrt 61’ equipment repair cost reduction project. FEquipment repair
cost is divided into material cost and labor cost in roughly equal

portions, using many methods called tero-technology, as shown in Fig-9.
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3.3.20 Manpower redustion thicaph officiont hyloreation aystem
For the management of a steel plunt an enormounr awount of intor-
mation i3 jproduced and deldvered al ench department und level of jobs,
At Chiba Worku, a upecial project team i orpanized and an efficency
improvement activity is n progress, baced on the philozophy thai where
there iy intormation, there is a nmn; therefore, reduction in information

leads to reduction in pergonnel. The bas:ic appreach 1o shown in Fig, 10,

3.3.% Manpower reduction through aulomatton and mechanization

fctivities for upgruding maintenance cfficiency and informntion
aystem resulted in a numher of substantial manpower reduction in the
supervisory and non-productive departments. For a wide runge of manpower
reduction, it 1y neceasary to reduce number of produciive ewployees such
as operators of cquipment like rolling mill, shearing linue, crane, etc.
Considerable effort which has long been made in this direction has not
yet proved quite cufticient.
Thercfore, a comprehcnsive examination of operators' jobs was made
with an aim of un evtensive force reduction. Since this activity aims
at an unmanned plant on finil basis, we call this M-Zero Project in
general, A concrete method for promoting this activity begins with
a setting up of a theme, followed by the orpanizing of a department team
congisting of engineers for deciygning, maintenance, Ik, and ficld engineers
H8 800n 48 a concrele scheme Is mude for aulomatization and mechanization.
Sometimes outside specialists manufacturers cen be asked for help., Major
themes to date achlcved arc nrs follows:
1. Gaving in operntors through remote control (cranes and diese?
locomotivey)
Saving in rizgers by uue of crarnes, electric tonss and the

hurden center markers.




3, Saving ir locomotive owitch man by use of autommtic rail

owl tching equipment.

4. Levelopment of automatic ¢o1l handing machines.

4. Centralization of machine operation through concentration of
opernting desks and the remote controlling.

6. Use of centralized waich-uver system (power gencrating plant, power
diatribution plant, ox,gen generating plant, waler pump house)

7. Mechanization of slab surfuce coﬂditioning

8. Automatic control by use of process computers

9. Automatization by use of remote controlling of oil cellar
operation watch-over.

10. Use of continuous operation for products packaging work.

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

which use as few cranes as pousible to see how many crane operators

will eventuaslly be reduced at the overnll plant level.

4. Summery

The reason for # large tonnage production of stabilized qualily
products at Chibin Works is to a larpe oxlent the ample utock of outetanding
talent supported by its 20 year history, in additior to its excellent production
facilitier and couipment. The writer will be happy if this paper will be
o some use Lo Lhe growth and development of overseas iron and steel
industries, and would like to mide the following cummary of his foregoing
discussaions:

1. Success in the operation of a steel plant depends largely on
the securing of manpower vesources at an early atuge or the operation;
the moat effective inventment 1 to enploy as many yOounf high-school educated
potentinl executives us ponsible at this atage and train them through

on-the- ol asuignment.
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2. Thic age of rapid technologicnl iniovations culls for every
employec to 40 through a systenstic fpira—compiny Lraining program
performed congecutively. To thin ond, 14 is desirable thul a program
where the steps of training 1is ad justable to the ability of each
jndividual be carried oul in combinntion with simulator Lraining. Algo
important is an effort ty emch individunl to improve his performance level
as it will stimulate gencial work morale of his post. In view of this,
the "JISHU KANRI (employces’ voluntary grbup for work performance improve-
ment) activities" that have been developed to a very congiderable extent
within the Japanesc steel industry may be worth atiention. Such a
voluntary group activity should, however, be promoted in a manner most
suitable to each individual employee based on the special characteristics
of his race, country and business organization.

3. Adequate evaluation of manpower requirement is necessary because
either over—- or under-—manning encourages low labour productivity, and
the former especially leads to difficulties in reduction in force, including
a cumbersome personnel transfer. At the start-up stage, the utmosi care is
required in assigning personnel to each post along & long-range labor
productivity development plan bagsed on future management picturec and
technological development posaibilities. For the scientific manpower
requirement evalualion plan, it is necessary to preparc an adequate
number of specialistin this particular field, especinlly in Induatrial
Engineering technigues. Thelr coordination with top management of the
plant or the company in supplying their recommendations whenever requested
will undoubtedly be a greai usaet to the entire organization.

The writer would aleo like to expreos his hearty thanks to the

Secretariat of UNIDO for the opportunity extended him to give this paper.









