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NEEDS FﬁR TRAINED FERSONNEL IN THE CHEMICAL INDUSTRIES
by
InternationalALabour Office

INTRODUCTION

The purpose of the meeting on chemical industries organised by the.
United Nations Ecomnomio Commission for Africaat Bamako in October 1964
is to promote the establishment of chemical industries to serve the West
African sub-~region, after determining which types of chemicals show

promise of econcmic production on a sub-regional basis. The Report of the

West African Industrial Co- —ordination MlSSlon will help $0 provide the

basis for selecting the types of chemlcal 1ndustry to be promoted.1

Once the lines of sub-regional chemical industry development
in West Africa have been decided it will be possible to determine
the specific manpower implications of the proposed action. These
implications include the requitements.for trained manpower in the
various occupational categories and at the different levels and
the action which sho dd be taken to ensure that manpower has the
de31red quallflcatlons At the present staoe, however, it is not
possible to do more than indicate the type of basic information
from which manpower needs may be determined and t0-.disecuss briefly
the vocational tralnlng implications of the action proposed in the

light of illustrative material for chemical industries.,

A brici description.is also given of the work of +he ILO in
connection with training for the chemical industries and reference
made to the co-operation which . the I1Q might be able to provide '

if this were desired.

d/ United Nations Economic and Social Council, Economic Commission for
Africa, Sixth Session. Addis Ababa, 1964; Document E/CN 14/246,
especially paragraphs 66 to 120.
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1. NEEDS FOR TRAINED PSRSONNEL IN TEE CHEMICAL INDUSTRIES

A Information regquired as a_ pasig for determining personnel
reguirements in the_220posed new industries

1. Whén pléns fdrrthe sub-regional development of the
chemlcal 1ndustrleo in West Africa become more concrete provision
will need to be made for securing speciflc 1nformat10n with a |
view to determlnlng s$affing requlrements. It will be neceSSary

for this 1nformat10n to cover.
(a)  -the specific products which are o be manufactured,

(b) the speciric technology by which it is planned %o

m@npfaptupe each product;

(c) anv relevani social and ecqnomic_objectives which might
J ;

- affect the icchnology to be smployed and staffing policy,
. such as any intention to ‘create additional employment by

means- of -labour intensive methods;

(a) the:size of production units envisaged in terms either of
output or of riumbers employed. This information is
essential since ocoupational structure will be affected

by sige ~ Tor instancs, the large the unit the more

specialisation 1s possiblcs

(e) the scope of the procésses 1o be carried out in each

ostoblishment — for instance, mixing or production of
components or both;

(f) available personnel with the general education and
technioal'Qualificétions necessary as prerequisites for

specialised oshenical training;

(g) +he number of shifts planned for production units.

./
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2.. Once the above information is avallable it should be
possible to work cut the ‘specifiec sfaffing requirements in the
light of this“jfnfﬁangn and practices in similar wproduction
units‘elsewherep It 21 :s decided to aim primarily at maximum
efficiency, for instance, 1t should be possible to oBtain from
existing leading chemical Plants schedules of staff for the
technology and size of unit planned. If, on the other hand, a.
labour intensive policy is to be followed with a view 1o the
creation of employment, it should be possible to secure staffing

schedules from suitavle plants already organised along such lines.

B. Iilustrative material on existing chemical industries

3. Peﬁding the aﬁailability of such precise data informa—
tion is given below on the occupational structures in certain
chemical industrieée Data provided are illustrative only,
however, and can serve only as a very general indication for
further planning. MNore specific planning must depend on the

information indicated in paragraph 1 above.

4. In each'table an attempt has been made to group the
categories of personnel involved acecording to whether they are
likely ~ in so far as action in West Arrica is conderned -to
require training locally or abroad, and according to whether

the training involved is particular toc the chemical irdustries.

5« Tabel I gives the occupational siructure for the

synthetic fibre industry in the U.S.4. in 1960.



S eitiee . TABLE I. .

Synthetlc Fibres - U.S5.4A,

Training Categories
and
Uccupational Groups -

Total

"Training Qutside Country

Professiongi’and kindred (excl. technlclans,

draughtsmen and related)

%4Helf—Managere;fOfficiale‘and Proprietors.

: Tralnlng Common w1th Other Industrles

Clerlcal and klndred workers

Sales workers .- kT L

Training Particular to Chemical Industiry

E/ﬁalf-Managers,'offieials and Proprietors

+Bechnicians, draughtsmen and related.

L.Graftsmen and kindred (excl. foremen not
. elsewhere cla531f1ed)

A,Foremen not elsewhere classified
. Operative and klndred workers

Tralnlng not Requlred

berv1ce workers
Labourers.

~/Occupat10n not reported
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léercent

_LEmployment
‘*M55,068 ~100.0
3,899 0 TL0
3,451 - 6.2
448 oo W8
4,390 1:8
4,069 7.3
I V-5 R 6
41,755 4.5
449" . .8
52,898 - . 5.2
8,555 15.3
3,810 7 6.8
26,043 4644
6,024 10.7
1,439 27
i .l..2 ; 25'79;7 - 4o 0
2,276 4.1

Source' United States Census of Fopulation 1960, Jccupation by Industry

U 'S, Departmert of Commeroe, Bureau of - uhe Census, Final Report

«Cy (2) 7-Ci-

.to percentages for 1nd1v1dual items.

" 1] Due o "rounding, percentage subtotals do not in every case correspond

g/ An. arbitrary assumption was-made that half of management ZTOUp would be
top management reguiring training outside country and half middle

management traihable within the country.

é/ Where occupatlon Wwas not reported it was arbitrarily assigned here.
It might have heen distributed over the other categories.
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6. Table II gives the occupatiohai structure for the artificial and

Synthetic fibre. induéfry’in~Fréncé'ih'1954.~"

TABLE II

Artificial and Synthetic Fibres - France

Training Categories

Occupa%%%nal Groups -=;' . . - Employment - _Percent
Total Co 23,280 10040
Praining Outside Country: . - T 580 : 2£§ 
Top lianagement DU 580 S  ‘2f5
including: engineers o C':ZA:' 446 "udim.lzg
Training Common with Cther Industries 2,906 - - 1Z2.5
Clerical land sales R 2,620 N
l/Other,occupational groups | 280 L2
Trgining Particular to Chemical Industry 169540 oL - 71.0
Middle management ' . 1,660 - ¢ - T.1
including: technicians 1,200 542
Foremen ' ’ 920 ' 4.0
Skilled workers ; 4,380 18.8
Semi=-skilled workers . 9,580 ' ‘1ﬂ4l,2
Training not Required 3,260 .. 14.0

Labourers - 3,260 1440

Source: Re censement géﬁéral'dé la. popﬁlétioﬁ de mai 1954; Résul tats
du Sondage au 1/20 gme., FPopulation active, lre Partie:
Structuré professionnelle, Imprimerie natlonale, Paris,1958,p.152.

5—/ This category probably consists mostly of serv1ce personnel.
It was arbitrarily a851gned here. : : : ‘
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o' - Table TII gives the ‘combdined ‘occupational structure for basic
chemicals, chemical fertiliser manufacture, and 1ndustr1a1'exploslve§

and fireworks manufacture in France in 1954.

TABLE TII

Basic Chemiéalsl Chemical FertiliSef~?' -
o o Manufacture, and Industrial Explosives
AN SR AT SIS .and Fireworks Manufacture - Franoe-
o Trainimg Categories R A Sy
o and.’ » .
= Occupational Groups C Total Percent
T Total - 41,780 100.0
e Tralnlng Cutside Country e N _L,&Jjo N 3.9
Cal Top Hanagement 1,850 39
Traihing Common with Other Industries = ° s 5,580 " FT13.4
N Clerical and sales ST SO S : “;”3',;ﬂm‘4,7¢o£;;g 11.3
' Y/ 0ther vccupational groups - e B4o 2.0
R Training Particular to Chemical Industry T 24,8107 59.4
.. 2 Niddlé Management B v R~ P 10 5.6
R 2 Forem‘en‘- 2';‘04'0 4.9
4 Skilled workers St 9,220 0 22,1
Semi<skilled workers T 11,8000 2648
: 8. . . g e
o Training not Required G,74C 23.3
Laboursrs ‘9,740 2343

« e eapuree: . - ﬁecensement general de la p0pulat10n de mai 1954.;
i, Hésultats du Sondage au 1/20 dme.  Population actiwe,
lre Partie: Structure professionnelle, Imprimerie
natlonale, Parls, 1958, PP 145, 146, ' )

1/ This category probably consiéts‘mostly'bf gervide persotinels It was
arbitrarily assigned here.

3

Components from "Industrial Explosives and Fireworks Manufacture'
estimated. . See footnote 2 and 3 for TABLE IV.
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8. .. Table IV gives the occupational structure for the basic chemicals

industry in France in 1954.
TABLE IV

Bagic Chemicals -~ France

Tra1n1ngﬁCategorles L

Oocupzzional Groups  ]‘;f£fff{Lfij _Q,ﬁjﬁf_'flff Employment Percent
Total . 24,820 100.0
Training OQutside Country - 928 3,1
Top_ggpagement : 920‘A 3.7

incl: engineers - 645 ) - 2.6

r,. Iraining Common with other Industries _ o 3,420 13.8
B Clerical and sales | 2,840 11.4
/0 ther occupational groups S 580 243
Training Particular to Chemlcal Industry ' | 15,040. - §9;§
Middle management S _ 1,320 5¢3

incl: Technicians S T . , 600 2.4
 HMiddle level sdministrative staff 640 . %6

Foremc.ﬁ 1,420 5.7
Skilled workers .. 5,900 23.8

~ Semi-skilled workers 6,400 25.8
”:Training not Required 5,440 21.9
Labourers ' 5,440 o 21.9

Source: HRecensement général de la population de mai 1954. Résultats
du -Sondage au 1/20 éme., Populatlon active, lre Partie: Structure
profess1onnelle, Imprlmerle natlonale, Paris - 1958, p.145.

}/ This category probably conéists mostly of service personnel.
It was arbitrarily assigned here.
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9.-: Table V gives the occupational structure for the chemical fertiliser

nanufzeturing industry in France in 1954

TABLE Y

Chemical Fertiliser Manufacture - France

Training Categories

v . and - e
“”'*“Ottﬁpatxonal Groups T Employment Fercent
8 Total. | 11,420 100.0
= Tralnlng Outside Country “f';;ﬂ}“”;?h*  '23}560 : _4s9
g Top management _ 7:: ?__ ..550 449
Tralnlng Common with Other Industries B 'ifl“j'yiifééO h 1442
Cierical sales ' o 1,420 12.4
—/Other occupational groups . . _ - : o .:.200 1.8
Training Particular to Chéﬁl;él Industry _ o _ -5;7§C?i 0.1
Middle management .. 860.. Te5
incl:, Middle level administrative staff . . 720 6.3
Foremen . : - 500 4«4
. Skilled workers _ 4 1,840 16.1
) Semi-skilled workers ' . L 2,5&6 22.1
Training not Réﬁuiied SR o T © 3,520 . 30.8
Labburers R 3,520 30.8

Source: Recensement general de 1a populatlon de mal 1954

‘ | Résultats du Sondage au 1/20 &me. . Populatlon actlve,
lre Partie: Structure professionnelle, Imprlmerle
Nationale, Parls, 1958 “pel4s o

_/ This category probably consists mostly of service personnel.
It WS arbltrarlly assigned here. :
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10,.. Table VI. gives the occupational structure for the indusirial,

explosives and fireworks, manufacturing industry in France.in 1954. .

TABLE VI
Manufac@pre.pf‘Industrigl;Egp@psives-and Fireworks - France

Training Categories

Occﬁ%g%ional Groups - Empiojﬁéﬁ¥ Percent
Total 5,540 100.0
Tralnlng Qutaide Country ) _ 170‘ 3.1
_/Top management R ' 170 1.1
Tralnlng Common with Cther Industries ' - 540 9.7
Clerlcal workers Hef ' 7 280 8.7
Other occupational groups ' 60 1.1
Tfaihlng Particular to Chemical Industry ' 4,050 3.1
2/ Widdle management LR TR S - ..l?OTQ: 3.1
3 Foremen B 120 2.2
Skilled workers ST e ' 1,480 26.7
Hemi-skilled workers 2,280 41.6
Training not Required ) 780 14.1
‘Labourers - 780 14,1

Source:.. Recensement général de la populatlon de mai 1954. ‘
Résultats du Sondage au 1/20 éme. Population actlve,
lre Partie: Structure professionnelle, Inprimerie
nationale, Paris, 1958, p.l46.

This category probably conslsts mostly of Serv1ce personnel. Tt was
arbltrarlly a581gned here._

L

g/ gotlmated from COmblned flgure for top and mlddle management. It was
assumed arbitrarily tnat the personnel concerned were equally divide&
between the two categories. o T

Estimated from ‘fotal flgure for “workers™. It was'aSSUmed that.this
figure, the residus when the totals for skilled and semi- —skilled
workers and lapourers were deducted from the total for "workers"
consists largely of foremen, It may,however, include a few apprentices
as well,

e
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IT. VOCATICHAL TRAINING IMFLICATIONS

11. The tables presented above give an idea of the large
proportion of personnel in the chemical industries planned for
West Africa which is likely to require trzining. They also
suggesat the proportion for which training will probably need to
be organised abroad and the categories for which training in
dest Africa should be practicable, as well as showing the
proportion whose {raining may be particular to the chemical

industry.

12, The chemical industries arc highly technical and scien-
tific and, for this reason, it is particularly important that
their labour force should have systematic and comprehensive
training in the light of the specific requirementsof their work.
The tasks which personnel will be called on to jerform will not,
however, be known exactly until the specific manpower reguire-
ments are accertained in the light of the information indicated
in paragraph 1. Any suggestions as .to desiraonle, training action

can therefore be general only and, to some exteni, hypothetical.

13. It is evident that, in any case, plans for organising .
the nebesééry frainingzwill-neédlto be preépared and put into

operation in good time in order that the trained manpower

being established. Action will need to be co—ordinated with"
national training action as a whole. It is also clear that it
would be desirable to make use, to the greatest extent possible"

of existing training Tacilities. with the addition of specialised .

/e

D LT AN S
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sections as necessary to meet the requirements of training
particular to the chemical industries. The chemical industries
themselves have to a large extent organised training for their
own needs in the industrially advanced countries and 1t would
seem essential for their active collaboration to be enlisted at
all stages of training action for the new industries to be

developed in West Africa.

14. It hes peen noted that a large proportion of the

manpower required is likely 1o need "Dartlcular” training. In
the circumstances, it will probably be necessary to foresee
special arrangements for the rapid training of the labour force
initially required and to provide, in parallel, for the longer-
term training of other gpecialised personnel. It may Ee assumed
that needs for certain categories will not be sufficient to
justify the establishment in each country of training facllltles
for these categories. In such cases it would seem des;rable

to foresee the organisation of sub-regional trainihg facilities
to serve the needs of the different countries participating in
the scheme. Arrangemenis of this kind may well be necessary for
key members of the initial labour force and particularly for
technicians, superv1sors and highly skiiled workers. The
arrangements mxght also cover instructors wiho, with supervisors,
can he resppn31ble for giving training in the individual countries,

especially withiﬁ‘the new plants.

15. The work of chemloal ﬂnglneers is highly spe01allsed and

the pumbers required will not be very great. 1t seems probable
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that basic and adaptation training for this category should he
organised 'in :industrialised countries which already have the.
necessary training facilities, inecluding possibilities of giving

periods of practical experience in suitable chemical plants. -

. The atatistical tables have foreseen that chemical engineers . -

and other senior management personnel should ve trained. aproad.

X T may also be - &e31rable to envzsage practlcal

experlence in chemical plants abroad for certain ney werkers “ahd

supervisors who already have the ‘basic quallflcatlone. “pis

'“mlght be arranged alonb the llnes of the worker-tralneeshlps:'F

organlsed by the ILO or w1th1n the framework of the programmes
of the ILO' Internatlonal Centre, at ?urln for Advanced Technlcal

and Vocatronal Tralnlng.

oy

L. . A detalled descrlptlon is not flven here of tne forms ‘
which tralnlng fordhe different categorles of personnel in the

.‘cnemlcal 1nqustrles mlght take, in v1ew of the uncertalnty as

to the types and numbers of personnel whlch wlll be requlred.

Informatlon on tralnlng for the chemlcal 1ndustrles 1s, however,

‘navalleble 1n e number of 110 publlcatlons and can be supplled

o

the chapter which followsf'
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IIT. ILO ACTION IV CONNECTION “ITH TRAINING
®OR THE CHEHICAL INDUSTRIES
18. The question of vocational training for workers in

the chemical industries has engaged the attention of the I.L.0.

Chemicals Industries Committee to some. extent at each of .its.

sessions. Training as a whole for the industries was considered

in particular at the third session in 1952, This meeting had

before it a detalled report on Vocational Tralnlng_ln the Chemical

Industrleszl/ in the llght of which the Commlttee adopted &

resolutlon settlng out the llnes on whlch tralnlng for these

1ndustr1es should be organlsed.g/ Inqulrles on the subaeot have

been carrled out on a contlnulng ba31s since that time and the

results have been presented in the general reports prepared for

successive meetlngs of the Chemlcal Industrlee Commlttee,

particularly those for the Fifth and Sixth Se5510ns 3 The

results, as far as training for process equipment -0perators was

concerned, of a special ‘inguiry carried out in 1957 -at the request

of the Fourth Session of the Committee, were also presented in an

article in the International''lLabour Review in 1958.

19,

‘The inquiries into vocational iraining aspects have involved

studies of the occupational structure of, and the compesition of the

ocoupations in, the chemical industries.

1/

2

ek

Chemical Industries Committee, Third Session, Geneva 19523
Report II.

Resolution (No.13) concerning vocational training in the
chemical industries, ILO, Official Bulletin,Vol.XXXV, No.
3, 28 December 1952.

Chemical Industries Committee, Fifth and Sixth Sessions, Geneva,
1958 and 1962, Report I in each case.

"Praining for Process Equipment Operators in the Chemical Industries™,

International Labour Review (ILO , Geneva), Vol. LXXVITI, No.4,
OC‘tObeI‘, 1958-

v.
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This work is continuing and the chemical industries will be
included in a special programme. which is foreseen for the
preparatlon of standards appllcaole to training in. given
1ndustr1al sectors. It ig envisaged that these standards will

be based on the 1dent1flcat10n and selectlon of functions and key .
occupations in the 1ndustrles concerned, the determlnatlon of the
qualifications required; the determination of the ocontent,
duration, and conditions of training; a study of the organisation
of training in the industries; and a study of employers' and
wo:kers'torganisations' participation din the preparation.and

implementation of training programmes.

QQ. , On the operational side I.L. 0.'s work in connection
w1th the determination of manpower needs and the organisation

of vocational training to meet those needs ig probably already
kxnown to participants at the Bamako meeting., I,L.0. technical’
co—operation projects specifically concerned with the chemical
industries include tnose in Israel and the U.A.R. In Israel
training has been organised for chemical technicians within the
framework of a Special Fund project. The project in the U.A.R.
will ocommence with a prepératory planning mission to determine
priority training needs in the cheﬁical industries and advise on

subsequent training aotion.

21. The I.L.0. would be glad to provide assistance on
similar lines in connection with thc sub-regional development of

chemical industries in West Africa, if this were desired by
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the countries participating in the scheme and within the limits

of available funds. - ... o0 G : - >
22 It wduid‘éppear‘mésf uSeful in this connection for the
body which w1ll no doubt be set up, ‘following thé Bamako meetlng,
to undertake the' detailed plannlng and org anlsatlon of the
sub-reglonal chemlcal 1niustr1es, to 1nclude a specialist in
manpower and tralnlng for such 1ndustr1es. Such a speclallst
would be able to partlclpate from theé beglnnlng in the
discussion and preparatlon of the prOgramme env1saved deallng -
partlcularly with the manpower aspects 1nvolved, and in the’
establishment and implementation of plans and programmes of .

training for the technical personnel reguired.



