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ESTIMATION OF MANAGERIAL AND TECHNICAL PERSONNEL REQUIREMENTS IN
METAL-PROCESSING INDUSTRIES

Secretariat of the United Nations Centre for Industrial Development and
W. W. Waite, Columbia University, United States of America

TERMINOLOGY
Manpower

In order to avoid confusion and possible misinter-
peetations, certain terms as used in this report will mean:

A “manager” exercises authority and provides leader-
ship in a working situation. He must plan the activities
of his organization (which may be a division of u larger
enterprise), setiing goals uand objectives. He must
organize the enterprise so as to attain these objectives und
must lead, direct and motivate his subordinates toward
accomplishing the gouls. He must exercise control over
their activities to assure that objecdves are met on time
and within predeiermined limits ol cost, quality, etc.

For convenience and clarity here, the over-all group
of managerial personnel has been divided into two sub-
groups: managers and foremen.

A “foreman” directly supervises a group of manual
workers in the performance of productive or service
work. He is concerned with applying procedures,
methods and techniques developed by others and for
seeing that his men maintain quality and quantity
production standards. His job is at the first level in the
managerial hierarchy. Also in this subgroup are super-
visors, one step above the lowest level, whose principal
responsibility is to oversee the work ol two or more lirst-
line foremen but who, nevertheless, are primarily
responsible for direct production operations.

All personnel above the foremen are classified as
managers. on the assumption that they are cone¢erned
with procedures, policies and the ultimate goals of the
enterprise. The extent of this latter responsibility tends
to vary, depending on the size of the concern. The smaller
the company, the more heterogencous will be the
responsibilities of lower level managers and the more
diverse the abilitics they must possess.

The utle ““engineei " refers to a graduate of a college or
university who has earned a degree in applied technology
in industry, he is primarily concerned with design and
development. He may be assisted by others designated as
“technicians”. The latter have less formal education in
technological work and are not fully qualified to carry out
design and development work independently. They assist

and work under the direction and supervision ol

engineers.

Functions

The term “organizing™ generally includes managerial
decisions and reviews involved with the structural design
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of the relationships and responsibilities among functional,
personal, financial and  physical factors required  to
accomplish the established policy.

It is beyond the scope of this paper to deal with dear-
sions as to physical aad financial considerations! or, for
that matter, to consider at length other than munagerial
and technical people. In these arcas, however, cevery
enterprise must be so organized that maximum etfective-
ness Will be imparted to the etfort to achieve a tirm's
objectives. Competent managerial and techuical man-
power is scarce enongh i every conniry that it mnst be
husbunded m quantity, improved i quahty and re-
plenished as fully und rapidly as possible.

The words ““line™, “stalf™ and “service™, when applied
to functions within an organization, refer to day-to-day
relationships. The line jobs are those which are directly
associated with the production of goods and services,
while the other two assist and contribute to hne efliciency.

Staff personnel are speciabists in varions ficlds who
advise on how to produce goods and services, how
many units to produce. at what cost, with what materials,
cte. They do not issue orders,

Service activities are those which provide hgat, power,

ater, housekeeping, maintenance, ete.. withont which
the production activities ol the line would be seriously
hampered., il not completely halted.

“Responsibility™ may be detined as an mdividualb’s
obligation to perform his duties i accordunce with
established practices and mstructions as receved. The
respons‘hilities assigned to lower fevel managers and
supervisors  gencrully consist of fuirly  homogencous
functions but, as the vrganizational level rises, hetero-
geneity increases.

“Authority™ is the power to decide what should be
done and how to do it. as well as toissue orders for their
execution. A manager. at any organizational level, must
be delegated suflicient authority by his superiors 1o dis-
charge the responsibihities which have been assigned to
him. If responsibihty for mnaking approprate decisions
has been delegated as Far down i the orgamzation as
possible, the authorsty must be concurrent; to do less
would automatically prevent snbordmiate munagers from
making decisions and i@ vist number of trivil problems

A study by the Unied Notions i '963 desenibes the analysis
of enginecring and inanciol problems i connevion wih the
establishment of Tacionies Lor various 1ypes ol cquapment tor makong
producers’ goods. See The Manufacture of budustrial Machiners
and Equipment in Latin America 1. Basic Lyuipment in Brazil, 1963
Uniled Nalions publicanon, Sales Noo 63 1L G2

_——-—-———————
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(which lower level supervisors could handle) would be
referred to the top of the organization for resolution.
Whenever this has occurred, it has always and inevitabyy
uvcrl.uudcd top management and caused intolerable de-
lays in attaining organizational objectives.

“Accountubility™ means that no manager or supervisor
can shirk the consequences of the decisions and actions
ol his subordinates. I'ven though he has delegited hi.s
own responsibitities tur dewn in the organization he is
ncvcrlhglcss. held to account for the way in which lh()slt.:
responsibilities were discharged. Ullim'ulcly, the chiéf‘
executive of the enterprise is accountable for everything
which goes on in the ranks, just as each interniediate level
manager s accountable for his own segment of the
operation,

“Delegation™ of responsibility and authority places
the m_uking and execution of decisions a1 the lowest
organizational level at which personnel are competent to
soact. 1t enables those who uare closest to g n operiation to
h;lqd_lu‘ problems gnickly and simply. Furthermore, every
decision made at a lower level relieves higher echelon
managers ol details and aflows them to concentrate on
broudq and more important problems. 1t should be
borne in mind. however, that delegation of responsibility
and authority presupposes competence in subordinates
and does not relieve 1he superior of accountability for lhé
acts of everyone under this jurisdiction.

MiTALWORKING PLANTS AND THEIR PRODUCTS

A npmbcr of countries have found that industriyl
eaterprises engaged in relatively uncomplicated opera-
tions are the most likely to succeed. On the other hand
highly sophisticated products with u farge engineeriné
gnd technological component have. in several instances
imposed an insupportable strain on managerial zm-d.
technical manpower resources. Also, the plints making
this type of products have not done well tmancially
hcciluw ol limited markets, both domestic and foreign.

Thg pattern which has proven most satistactory is the
establishment of maintenance iob shops o rcpa.lir and
produce \illnplc repliicement parts for rail and highway
Irun.spnrluuun cquipment.  agriculiural  and mining
machinery and similar devices, From these operations
Im\c.grn\\n plmts making builders” hardware, hom;-
utensils, heating systems and other products for local
constimption. Allthese products are usually characterized
by light metal-transforming operations  with Iur-uc
labour content. 1airly INCXPENsive raw murterials £o into
.lhcm and.even though such materials must olten be
tmported, the use of focal kibour in lubrication 1ends to
rcducc. the required amount of foreign exchunge 1o
appreciably: below that which would be needed to pur-
chusc_lhc linished goods broud. Additionally, focal
manuliacture provides industril experience for locul
l;\h(.lurund, perhaps even more important, nurnagerial ex-
perience for local entreprencurs. A considerable lillllc
may clapse before it becomes necessary or desirable to
embark on the more complex iactivities of heavy industry
Managerial and technical problems, as well s the Im.l\
of need for more sophisticated products. are limutin

factors, ‘

Secretarlat of the United Natlons Centre for Industrial Development and W, W, Walte

MANPOWER UTILIZA TION

Whel_hcr the initial metalworking activities in a
de_veiopmg nation operate under state ownership or
private auspices or function in both seetors, if is essential
that they be so organized as to make maximum use of
ihc_counlry‘s existing and potential resources in mana-
gerlul and technical manpower. This can he done effec-
tively only if two conditions are met :

_ (@) Manpower requircments must be known with a
fair degree of aceuracy

(h) an inventory of avuilable manpower resources
must be at hand.

The first of these prerequisites can be satisfied through
_curef'_ul advance planning and organization of enterprises
in lh.IS area ol activity. The second prerequisite depends
for its solution on the degree to which responsible
authorities. in the nation, the industry and the cnterprise
have catalogued the qualifications and availability ot"
actual and potential managerial and technical personnel.

MANAGERIAL AND TECHNICAL MANPOWER ALLOCATION

Belore specialized minpower can be allocated, require-
ments for it must be determined and it must be identified
and inventoried. Requirements can he ascertained
th‘rnugh well-considered organizational studies, Analysis
of the eharacteristics of jobs at various levels should be
_lhe_ first step.’ The associated “man-descriptions”
mdlgule the physical, educational and experiential
quitlifications required of the incumbents (a range in
some  of these qualifications usually extends from
absolute minima to those which ure desirable but not
essential),

‘The next step involves a determination of the number
ol cach type of job to be filled.* These tigures depend on
the number and size of the metalworking plants which it
15 desired to establish. The third step is, perhaps, the
most uncertain ol all: cataloguing available manpower
ldcl‘;!lly.l every person who has immediate or polcnliai
ability in managing an activity or in making significant
technological contributions to its success should be listed

na central lile and be available Tor assignment when
where and as needed. .

StarInG MANPOWER IN AN iNDUSTRIAL PARK

in. view of the critical shortage of competent and
qualified ntanpower in almost all countries, it is essential
that the available supply be used to the maximum. One
way is to develop i plan for sharing managers, engincers
and stalf people among industrial units. Obviously, the

* See Debeauvais, Michel, ™ Mannow ing i
. Debe S . "Manpower Plannin > i
S\ nu.tlnrlcx R Inn'rnguunal Labour Review, vol. L)gol(r;“[)ch&?? u:‘g
;"pr}ni_l;)‘ﬁi‘.p?_ J17-338. Also, Paukert, F., “The lnlcrdc;.)ende'nce’
IIII('I'IIIfII-(;H‘I';LII ’.:Iur)pm\qr Planning and Economic Planning",
e }53. -whour Review, vol. LXXXIX, Ne. 4, April 1964,
YA section on job descriptions is |
X li seriptions s included 1owards the end of thi
report. Sec also, Inrerngtional Standard Classification of()r('npaliou.:

tlr:lgirl)3|lil«vn;|l Labour Office, Geneva), 1958

“or the experience of one country 'in cslihati i

Hhor the > y ng requiremenls,

;:.;c,?"rl;'l‘i.;’!:;ml\/.lz.ll,(,.,.m I’;hc.hnure Manpower Siluationqin India”
Q0 ‘Tiew 4 .

o o eview, vol, LXXXVII, No. 5, May 1963,

Managerial and Technical Personnel Requirements in Metal-processing Industries

particular enterprises cannot be engaged in competition,
but it should not be difficult to avoid conflicts of interest
by grouping non-competitive organizations.® Unless
operating units are large, specialized managerial and
staff personnel could be shared: the primary consideration
is to strip every managerial and engineering job of all
activities which are not essential or which can be dele-
gated Lo subordinates, stalf assistants or clerks. This
will leave only those decisions and uactivities which
genuinely require the attenion of a trained and ex-
perienced manager or engineer and the person dis-
charging the responsibilities of the job will be Iree to
devote all his time and energy to it.

The concept of the industnal park, or industrial estate,
has been widely adopted in a number of countries.® It
permits manufacturing enterprises. both large and small,
to utilize jointly the specialized buildings, utility services
and maintenance facilities of the complex, thereby giving
each much more efficient and satisfactory services than
they could afford on an individual basis. There is no
reason why essential but scarce managerial talent could
not ulso be provided on u shared or consulting basis.
This practice would be most sutisfactory it the plants in
which the manager worked were physically adjacent, but
such proximity is not absoluiely essential, The matter
which is essential is that no problems be referred to the
manager which can possibly be solved at i fower level.

The provision of staff advice and service Tunctions to i
number of enterprises can also be carried out ideally in
an industrial park or estate. Engineering and design
activities are minimal in many metalworking enterprises,
especially those doing job-shop muintenance work or
manufacturing relatively simple products. These, like
other staff and service activities, can be provided quite
satisfactorily to a number ol enterprises in the park,
reducing costs to the individual concerns, enhuancing
quality and, above all. conserving scarce technical man-
power resources.

The industrial park concept can fucilitate the deve-
lopment ol prototype industries under the aegis of
established enterprises. Production dithiculties and mana-
gerial problems can usually be smoothed out during the
early, experimental operations in the prototype shop of
the park. Machinery can be shared if neither shop
requircs it full time. And. when the time is ripe and
facilities are available, the offshoot plant can move out
of the piototype shop and become a distinct operation,

MANPOWER ALLOCATION IN DEVELOPED COUNTRIFS

In Canada, the United Kingdom, the United States and
other industrialized countrics, the allocation of mana-
gerial and technical manpower is on a voluntary basis.
In practice, in a highly industrialized country where
private enterprise predominates, a catalogue such as that
mentioned earlier in this paper is extremely difficult o
compile and almost impossible to keep up to date. The
United States attempted to do this some years ago and

5 For an example of this 1ype of sharing, see “The Tenney
Empire™, Forbes, vol. 97. No. 4, 15 February 1966, p, 27,

% See Percival, Geoffrey, “Indusirial Estles in Wales'", Inter-
national Labour Review, vol. XC, No. 2, August 1964, pp. 130-149,

H
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dropped the idea as a failure shortly afterward. At
present, about the only satisfuctory rosters of managerial
and technical munpower are maintained by mdividual
companies for their own employees. The great advantage
of such a cutalogue 1o un euterprise is that gips i the
nimpower pool show up clearly and steps can be taken
to remedy the deficiencies through hirimg, tramimg and
development belore the need becomes Gcute. The same
might be said Tor a national roster of qriahilicd personuet
ilit could be Kept current and accurate,

Companies in need of managerial and techmeal people
who cannot be tound within the ranks of present em-
ployees recruit through xirtous channels. Or, they may
select promising individuals from the ranks for special,
intensive trmmimg. In any case. the acceptince of an
appointment is at the option of the individual; in afl but
the most serious ol mutional emergenc.e — no pressure is
excrted. There are, however, certain lir ing factors on
the assignment of nunpower which allece the statling of
enterprises.

Span of control

In organizing and stalling an industrial operation, it
must be recognized that the span of control limts the
number of people any supervicor cian oversee and direct
elfectively. The size ol this group of subordinates varies
with a number of fuctors, such as geographical distribu-
tion; homogeneity, type and complexity of work: and
abibty of both the supersisor and  the supervised.
Experience has shown thit. in sorae metialworking enter-
prises, competent operatives using simikar machines and
working in close proximity to cuch other can be directed
elfectively in groups as Lorge as thirty.” This presupposes,
ol course, that the supervisor is hoth a competent crafls-
man in the lields he directs iand s tamiliar, abo, with the
managerial duties assoctated with his job. If these con-
ditions, competence, pronimity and  homogeneity  of
function. are not met, the number of operators per
supervisor must be decreised or netliciency must be
accepted as the price,

In the case of exceutives, who are responsible for
directing several dissimilar functions, the supportable
span of control is much less, generally hetween four and
seven subordinate nmumagers. When the nnmber ol
subordinates or dissimilarity of funcuons decreases the
efliciency of a manager, it becomes desirable 1o relieve
him ol a part of the load, This may be done either by
subdividing his job into two or more major units, ciach
under the direction ol a subordinate manager, or by
providing him with stafl assistants to advise him on
the problems he encounters. In most cases, the excculives
of metalworking companies huave preferred the lirst
alternative, as the provision of stall advisors does not
narrow the span ol control exercised by the manager,
rather, it tends to expand 1t by adding sull more sub-

7 A 1965 siudy showed that in 404 plants in the nited States the
small units under 250 employees) aseraged 167 production
employees per foreman and 9 nuinicnance workers per foreman.
In large plants (1,000 or more employees), these figures were 22 and
12, respectively. The over-all averages for vhe entire group of plants
were 20 and 11.3. See “Manpower Ratios in Manufacturing”,
Factory, vo!. 123, No. 3, March 1965, pp. ¥4 9L
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ordinates. The principat disadvantage of increasing the
nimber oF supersisory levels 1y that communicitions

from top to bottom and vice versa become more ditlicult
and uncertizn s the messages must piss through more
people - Addimg wiaintermediate managerial fevel, how -
CVer. ity not be cisy . anless competent personnel are
avanlable.

In Unnted States metatworhimg plints, the range of
span oF control has resnlted i two evtremes m the shape
of the organization chart. Ope 0 pe has narrow spans of
controband many operating fevels thgure 1), At the other
extreme, where conditions and  the iahlications of
personnel permit tor where short supplies of manpower
require). there is a much wider span of control and fewer
levels in the managerial hicrarchy tligure 2). 1t should be
emphasized that local conditions within any given
company or arca will dictate the exact shape of an
enterprise’s organization chart and that the types of
organizational structures shown in figures 1 and 2 could
exist in companices of the same size.

President

Executive .
vice - president
Vice-president,
manutacturing

General manager

L \ Superintendent
/ \ Foreman
L \ Workers

Figure 1

o
yd

\ Vice - president
(‘ \ General super-
intendent
{ Foreman
Workers

Figure 2

Staffing: averages

Studies on the allocation of managerial and technical
manpower in virious industries suggest patterns based
on type of product and size of operation. These studics
covered a considerable number of plants and it must be
borne in mind that differences in the details of manpower
allocation would make  direct. literal trunslation of
average figures 10 a specific  situation  somewhat
hazardous. Nevertheless, they may be used as a guide to
conditions in the United States.

Two tables illustrate the influence which product
sophistication and size of enterprise exert on organiza-
tional structure. In table 1, it will be noted that the more
complex the product (rising from primary metals to
instruments and controls) the higher the ratio of indirect
and specialized personnel, including a dramatic rise in
engineers and stafl specialists. Conversely, the downward

Secretariat of the United Nutions Cemre for Industrial Development and W. W. Waite

trend on the pereentage of direct, producing operators is

steady and sharp,

Table 2illustrates the fact that the vatio of management
to workers decreases as the size of the operation in-
creasestevery enterprise, regardless of size, has but one
chiel exeentive and his subordinate managers tend to
became somewhat more efficient as their Jobs hecome
more specialized. Also, as size increases. it becomes
feasible 1o add engineers and staff specialists to replace
the jacks-of-trades in the small plants.

Table |

PERCENTAGE o TOTAL FORCE (N EACH CATEGORY

Primary Muachinerv-  Instruments
404 metals goeneral and controls
plants 45 plants {99 plants 18 plants
ixeculives,
managers and
department heads o 28 32 33
Foremen and tirst
tine supervisors . . 56 57 54 5.5
Engincers and sialf
specialists ... ..., 6.2 30 1.2 11,0
Clerical workers., . . . 37 32 4.1 6.5
Manual workers
toperators) ...... 8L.% 853 80.1 732
Tolal 100.0 100.0 100.0 1000
Table 2

PERCENTAGE OF TOTAL FORCE IN EACH CATEGORY

116 small 209 medium 76 arge
404 plants (100 plants (350 plants (I 000
plants 1o 249 workers) to 999) or more)
Executives,
managers and
department
heads ........., 30 6.3 33 2.2
Foremen and
first line
supervisors . . .. .. 5.6 64 5.6 5.0
Engineers and staff
specialists ., ... .. 6.2 4.1 6.9 6.5
Clericat workers. . ., 37 33 39 13
Manual workers
(operalors) .. . ... 81.5 79.9 80.3 830
Totat 100.0 100.0 100.0 100.0

Staffing: individual companies

Following are several examples of staffing in United
States plants engaged in a variety of industrial operations
and covering different aspects of the metalworking
trades.® These concerns illustrate, in their organizational
structures, some of the points just made.

¥ The organizations have nor been identitied by mame, as their
execulives requested anonymity. The same policy of anonymily
has been extended to the organizalion charls of metalworking
enterpnises in other countries subsequent in this repori.
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Managerial and Technical Personnel Requirements in Meml-procgsswg Industries

(a) Job-shop manufacture of simall me‘lal parts .
Figure 3 shows the organization of a company with
fewer than 300 employees. It manufactures a vast array
of small metal parts (approximately 1,500 separate
items) for other companies. A few ol the products npghl
qualily as components because they are ussc.mblc?i from
two or more picces, hut most are single bits of metal
formed from shecet, strip, tube or wire stock. The concern
makes one semi-consumer item, couaster brakes (75(),()(}0
parts a year) for bicycles, which can be idgnlilicd as it
product.although this,too,ends up as part ofa larger unit.
The orders, as received, are for lots ol widely varying
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engineering. The president and vice-president of the
concern are both graduate engineers who have had long
experience in the management of metalworking operi-
tions in other plants. The general foremen and first-line
supervisors are long-term emplovees and in most cises,
were dourneymen  mechanics before promoton. The
ratio of workers to supervisors in producton (18,5 o 1
s supportable because the work Torce is both competent
and concentrated. There are ten mamtenance mechainics
to one foreman in this phase.
(h) Manutucture of complex products .

tn figure 4, in contrast o the gob-shop just described,

- Liine

— — — — -Staff
PrGSident ess essnnten ..-SQMce
]
1M W Low
." Sales i Vice - president ! Purchasing 1o Accountino function i
| IR L 023 —— e — _......__....‘_J
ic ic 5%¢C
Mo ] _m N T _dl_m
r Mariager r Manager —} {_ Manager -} r Mapage( )
|L_ production control ] {_Quality control | L_h_gtft‘l’_‘iﬂl relations | [ __engineering
¥ 9 UW 27 oW 1c E T i 2w
1M M
General foreman Geng:a_l_fg_rg_m_ag _______ ]
T -;p;n_g—s- -;;e-lets nails screw machining  coaster broaching
presses  forming heat treating rolling and plating
... Jooimaking, " Maintenance, . | AF T eiw
8F 151w 26 toolmakers +
10 maintenance mechanics
Totals o,
Managers 10 3-47%;
Engincers 4 1-3 on
Technicians 10 34 o
Foremen 13 4'6'?;".
Clerks 15 L
Manual workers 238 82.2°)
29 100 o
Figure 3

sizes, On some items, the shop can set up for almost
continuous machine runs of 40 to 50 million picces. On
others, the quantities are tar smaller, scaling down to
100,000. On a very few items, the company will accept
orders for as few as {5 or 20 units.

The annual value of products is in the ncighbourhm.d
of $3-82 5 million. The value added by mzmufuct‘urc 1
high, as the concern uses only about 1,500 tons of steel
stock a year. ’

The customer specities tolerances and quahty standards
1o which the company must conform. Thc‘cus'mn.wr also
supplies the designs and specifications of the picees n
the order. This relieves management of the necessity for
maintaining a sizeable force of design engineers but puts
a premium on the ability to devise hcltqr and more effi-
cient ways and means of manufacturing. Hence, ihe
technical staiT s concerned primarily with methods

the organization is slightly larger. tt milllllrill('l.lll'cs Qa In,zc
of highly sophisticated small valves and precision c‘)jltl ol
devices, worth about 8200 cach. These products hu}c an
abnormally high engineering and design content, They
have been developed to meet what the company h.u\
found to be the up-coming needs ol other lmdwlrml
concerns. New items 1 the product hine e destgned aned
prototypes are tested under exactmg and rigorous service
conditions betore they e offered o customers on the
basis that they will do the job better than (m.\lllun;z
available. The result i~ a mimmum ol customer spearhica-
tions. The company  produces 35000 30000 wnls o
year. o
The company’s engineering and technical Toree com-
prises about 20 per cent ol employvees: 1}1c nnal
workers. most of them skilled. are just over SO per cent.
and the ratio of production workers to foremen s 120 1.
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Line
M —— ———Staff
President ssava. l.o--lnnse"V'ce
l M l_ 1M 1M 1M
e — Tk e — —— M
| Vice 'pPeSn‘dent 1 ere president 1| Vice president r Director of rVice }es»—de;; 1
| ._enginesring | L _Sales 4 manufacturing I industrial m:lal‘.i(ans_JI [ Comptrolier ]
§M, 20T 14C T T
S S I L |
Research and Industrial e - ™ Accounting
{ i 1
L _ development | | | _engineering | i O -
IE M, SE, 6T, 2C ™M, 6C M, 3T, eC
Sl TR T T = -
L __D_e_e_sn_g_r_\___ | {; Data processing |
M, IE, 16T, 9C T sc
| Receiving, handing 1 [T o= =7 - L,
L. packing and shpping | | roduction | Production | Inspection _J' i Tooling
2F 4, M AT, 12C,9W  2M, 10F TOW 1M, 2F 6T, 6C. W IF 1w T
Totals
Managers 5-69%;
Engineers 19 5:3%,
Technicians 52 1469
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Al these data ave sharply different Trom the correspond-
ing items in ligure 3 Management personned are shilled
specialists, s are the engineers. This company s 1y praal
of those m the United Statexs which cater 1o other
manubacturers” needs Tor highlyv sopivsticated, precision
components o mcorporade m ther own products and
which they lind it more ccononucal 1o buy thin to mahke
for themselves,

tey Heavy fliid-control cquipment manufaciure

Figure 5illustrates the organization chart of a company
approximately the same size as the one m tigure 3. The
two charts reveal some interesting contrasts. Fhis com-
pany makes vabves, regulators and low tubes 1t very
large sizes; the units weigh from 100 pounds 1o 2 tony,
with most of them 1 the 100200 pound range. Some
7,500 units are produced cach year; sales gross a little
aver $6 million,

The products must meet the exacting standards ol the
United States Government and, therefore, much more
design and technical manpower is required than lor the

A

wide varety of metit parts tuined our by the jobashop
Even soo it has been found possihle and desunable 1o e
tend the span of comtrol tor the president o e depart-
ment heads, Tewall e noted, also, that there s one less
fevel of management i the hierarehy
Ficire 3 Ficrr 4

President

Pl sapenmiendent
P orennn

Worken

Prosudent
Vice-presidem
General foreman
I oremin
Workers

This ilhustrates the principles shown s Figares tand 2.
as two companies of almost identiard size base diflerens
organizational profiles. Furthermore, i this company,
the span ol control assigned to the st hine snperyisors
Tollows the same pattern and iverages 263 workerns
production, as against the figure of 185 for the job-shop
which was tsell shghtly above the iverage The bguzes
for mamtenance mechanios per torensm are comparable
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for the two plants. As has been mentioned, such a
situation facilitates communication bhut places a heavier
burden on each munager and supervisor in the line
organization.  Managerial personnel are assigned 1o
handle a wider variety of tasks and on 4 more inlensive
basis than in the 10b-shop: hence. there is a higher

proportion ol personnel classed as manigers in the total
work force.

() Consumer gouds (meral) nmamnfacture
Many enterprises in the United States are engaged in

the production of metal goods which go directly to the
ulumate users under the brand name ol the manufaciurer.

Table 3

Managers ... ... L 15 or 530,
Ingineers ... ... 14 or soe,
Technivians. .. ... .. . 25 or LI A
Foremen ..o oL 13 or 46",
Clerical workers, ... 5t oor 180,
Manual workers ..., .. ... 164 or S5K83-,

Tolat 282 or 1007,

Secretarial of the United Nations Centre for Industrial Development and W, W, Waite

workers to supervisors are high, reflecting similarity of
work and physical proximily of workers to each other.
Annual sales run at about $14.5 million.

te) Mamifacture of precision forgings

Figure 7 illustrates the organization of a company
which produces small forged parts to exaching tolerances,
In contrast 1o many Torge plants. this concern uses no
kammers but relies entirely on presses 1o Torm its pro-
ducts. The management includes several engineers who,
in cooperation with employees classed as technicians,
perform such engineering work as is required. However,
as most ol the parts the company turns out have been
designed in detail hy the purchasers, there is a minimyum
of real design work 10 be done and the engineering
consists principally of devising methods to reach the
required tolerances in tinal dimensions. The number of
workers per Toreman is unusually low (12 or so) Tor a
plant of this size, hut the p reentage of workers in the
total force is ahout average.

() Several small meralw orking plants
Figures 8.9 and 10 ure typical of the ways in which

President
Subsidiary company Treasurer Director Director Corporate
for heat treating public relations industrial relations secretary
Total = 34 5 1
Vice - president- I Vice - president- Vice - president -
sales | manufacturing manager controller
3 1
! l I il
Manager Manager Chief engineer Superintendent Super-
quahty design and Plant engineering of production intendent -
control development producticn engineering Production 2 shifts tooling
1 manutacturing forging, upsetting
engineering inspection 3
maintenance 137
27
Totals
Managers &} 4-77,
Techmicians n 40",
Foremen 19 68",
Clerks 18 5-4°,
. Workers 220 Ia 20 A
78 0-0r,

Fignre 7

Among these s the sportng-goods company - whose
organization chart is llustrated i ligure 6. Fhis coneern
is asubsidiany of a Lrger company and can. il necessary
draw upon the sttt sdvice of the parent, although this is
notalways done. The product lines are well estiblished
and vequire e yvemh upgrading; henee
engineering effort i~

the prineipal
Ratios of

directed w0 methods.

small Toundries and forge shops are Irequently organized.
They are job-shops, rather than long-run production
operations fdesign changes in the products are frequent
and customers come and gob It should be noted that the
heater plant (ligure 8) is top-heavy with clerks. Manage-
ment is aware of this and knows that it detracts from
profitability ; efforts are being made 10 reduce the number

it bk s

i
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ol clerks hy emploving more eflicient people ;uqd chmm;q-
mg paper work. When these ch‘nngc.s are effected, it s
evpected that the percentages of clerical and vocational
employvees will be more i hine with those of the other two
companies. The concern tirns oul xnmc\\lm ’Ic-\_\ than
TOO.DOO space hesters a year and grosses aboul S-..\bn_mm:

OF interest, also, s the unuswadhy high percentage of
cocational people nthe foundry tigure 9 this s becatine
acarly all the patterns for the castings AT sent by
uu%oymcr,\ and the company can put all s eifort o l.hc
casting of products. This plant casts valve bodies Tor
plumbing installations in sizes up to about 20 pounds. as
well as vahve stems, sialdl pipe lllllng\ and Junction
fittings for thim-wali clectnic conduit. Production totals
about 1500 tons of httmgs o year, .

The drop forge plunt (hgere 10) pmducc\ camshaft
and crankshaft bfanks for small gasoline engines., as well
as Torged parts Tor areraft. The products are dcugm.:d by
the purchasers and this plant need only make the dies 1o
proper dimensions Annual production runs o zthowt
600.000 camshafts & d crankshalts. plusl an un,smlcd~
number ol smaller miscellianeous parts, _\mh i value ol
$2.% million in 1965, The distribution ol the tota! work

M

The joh-shop character of the work s reflected moan
nnusaally high percentage of shalted mechanies to semi-
shalled and unskitled workmen and helpers: there are
63.2 per cent of the Former and only e} percem of the
Kitter,

It should be noted. alsol that the rane of nunual
workers to supervisors is only slighthy higher than 9 1001,
well below the corresponding higure for all metalworking
plants,

MANPOWER AMLIDCAHON IN COUNTRIS WHN
INTERMEDIATE=TERM INDUSTIRINE ARADUHONS

A number of countries began to develop local -
dustries to balance their formerly agricualtneal economies
alter the First World War: others jomed this movement
Tollowing the 1939 45 conflict. Sull others expanded
their industries tfrom long-established  operations con-
centrated in certanm localitics to cover much larger areas
within their borders. In all these cases, it has generally
been necessary Tor the state to organize and tinance the
expansion and also to allocate managerial and tweehoeal
manpower. Such people have Trequently been the bene-

M
General manager
| [ M [ ™ ] M
Purchasi Engineering and Sales
agt::m Controller product planning
5C 1E, 2T, 2C 3C
M
Plant
superintendent
1\F \F F 1F \F
i Press Blanking, Shipping,
Punch Sh::dmg assembly receiving,
forming Maintenance trattic
nw 7w 3w nw 15w
Totals

Managers 6 g,.
Enginecrs | l;-,,
Technicians 2. 2%
g?erfkm 0 1%
Workers B

97 . 100°,

Figure 8

force of 10,000 demonstrates certain points which it is

important to note:

(per cent) \ :
Managers .............. .. Ceaeas e industry following their rc’lurn’ hnmc.
First-line supervisors... .. .......... T 5.8 Among the countries which Tall in this general category
(REneers AN echICIaNs v gg are Israel, Turkey and Yugosiavia. These three nations
211;:;1:[! :ﬁ:ﬁz 79.5 share certain background factors; their geographic

A SHEET-METAL PLANT (HEATERS)

ficiaries of government-financed education and trammng

outside their country and have obligated themselves to

extended periods ol service m government-controlled
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1M
L General manager ]
M ' ]
Superintendent Office force
ko]
1F 1F 1F
Maintenance Iti i *
fena Melting Moulding mcaok::g Cleaning
2w 12w 44W 16W 12w
Totals
Managers 2= 39
Foremen 4 - 4%
Clerks 3= 39
Workers 86 - 9]%
95 = 100%
Figure 9

IRON FOUNDRY

b_oundaries and ethnic composition were the results of
either the First or Sccond World Wars, or both. and
they have been the recipients of large amounts of foreign
c;ipi}ut through various channels. There are, also, certain
significant differences. largely in political systems and the

rolgs pla)feq ‘by labqur organizations in government and
social activities. Their industrial development is, however,
typical of the group of countries which have progressed

a considerable distance in this field in a relatively short
time.

M
President
1M 1M M
Secretary Vice- Controlier
treasurer president accountant
2C ic
| ™ ™M
Purchasing, estimating Plant
production schedules manager
™, 17
[ | IF IF | IF 1 F
Forge shop Inspection I Steel super- Die Shipping
4 intendent sinking receiving
6ow 6W 8w 3BW w
— 1 IF
Heat i Press
treating grind and tumble
12w 15w
Totals
%!ar}:age'rs 7= 5%
‘echnic Lo - e
l-‘c:re,me:la " '17: I;'% than 1%
Clerks 5~ 3°
Workers 139, - 87°

159 - 100°;

Figure 10
DROP FORGE 10P-SHOP

Managerlal and Technical Personnel Requirements in Metal-processing Industrles 228

MANAGERIAL AND TECHNICAL MANPOWER
ALLOCATION IN DEVELOPING COUNTRIES

The countries which have no substantial manufacturing
tradition are finding it necessary to follow one of two
courses with respect to industrialization. They must either
allow industry to grow up in a haphazard fushion. with
ciizens embarking on whatever operations they choose
and with hutle regard for any considerations other than
the profits they toresee. or there must be some sort of
governmental control. Because private capital is usually
non-existent or strictly linited in amount. the govern-
ment must aid in the establishment of even a moderate
operation requiring any sizeable investment: and, for
practical purposes, the government has had to take
some action in almost every case. The net result s that
government controls either direct assignment of mana-
gerial and technical personnel to selected government-
owned enterprises or much of the private sector of in-
dustry.

Governmment supervision of operations

In the former situation, the government not only
controls man-power but also controls the allocation of
linancial and material resources. This is most likely 10
occur when planning officials consider that the establish-
ment of metalworking plants turning out specific products
not currently heing made is in the national interest.

In such cases. it is advantageous il a reservoir of
civil servants trained in munagerial and technological
work is available. Unfortunately, such pools are scarcee.

In some countries. the technical education and voca-
tional training facilities are under governmental control
or persons who have been educated abroad are obliged
1o enter public service in return for theiv education.
Often, an industry is so fur down the priority bist that it
receives none of this personnel.

Inasmuch as indigenous managerial personnel in most
developing countries is hkely to be drawn from the
former trading and cxport-import groups. there 15 a
likelihood of strong orientation to the marketing vide of
industriat operations. Under conditions of <hort supply
of managerial and technical personnel. 1t 1~ often
necessary for people 1o assume multiple responsibilities
(e.g.. line manager and stafl specialist, technologist and
manager, engineer and staff specialist). Such people nuny
not possess the education and or experience to perform
their dual assignments satistactorily but, as the only ones
even approximately qualilied, they will have to do their
best on the job while, at the same time. attempting to
improve their own work and to develop subordinates to
take over part of the load. The alternative is to draw on
outside experts in the manufacturing arca until local
personnel can be trained and have gained the experience
to carry on etfectively.

Mecanwhile. if markets exist and money and materials
are available, these managers can generally make a
profit, providing they receive what amounts (o a govern-
ment subsidy in the form of a limited import policy on
competing foreign goods. Perhaps some managers ol
local enterprises may be able to enter into licensing
agreements with foreign manufacturers. If this can be

done, it will provide a channel through which foreign
tecimological advice and services can How into the
developing country.

Itis extremely important in industrializing conntries to
attempt to develop a technological nmiddle class. Btoas
essential for full industrial acuvity that there be availuble
design, industrial, standards, process and tool engineers
and planners, and tool makers, the speciahsts who make
up the service personnel of successful imdustrial enter-
prises. At lirst they can be imported but local people
must take over eventually,

Metahvorking

In most developing countries, the principal objectives
in establishing industrial operations, especially in metal-
working. are () to build up local production in order
to become independent of imported goads; (A 1o
provide for local citizens jobs which are not directly
dependent on the agricultural economy, and (¢) o riuse
the stundards of hiving of the inhabitants of the conntry
by making more goods avaikible. These obgectives can
he attained by varions means, i varving degrees and with
varying amounts of governmental control. Much will
depend on the amount of private and ofticial capital
available 1o the metalworkimg industry, on the avinl-
ability of suitable Libour. the conditions of the market
and the quantity and quabty of manageral and techimeal
manpower which can be marshalled to direet operations.

Unless a government adopts a completely fasses taire
attitude, some controls and or assistiance will he necessary
in order to tacihitate the estabhshment and il opera-
tion of i metalworking mdustry - xemption from imporl
duties on necessary machimery and toolsassistinee with
the purchase of raw materials from toreign sonrees or
allocation o domestic supphies: import restrnctions on
competing products from abroad: all these and other
actions will be required to nonnsh mbant idustines 1
such encouragement does not persaade entreprenenrs o
enter the metabsorkmg mdustry, the gosermment may
deaide to enter it directlss wath operattons under the
management of public ¢employees,

Whichaver vourse 1s elected s given country, the
programuie which experience his shown s Tikely to be
most successtul is one of step-hy-step expansion, begin-
ning with the least complex prodiucts. tnmablyitems
produced nnder this type of programime have heen those
with @ high content of kibour possessing mommial skilts,
for tocal consumption, at moderdte prices,

Conservation of Torcign exchimge has then gone hand
in hand with the developmient of markets, rmsing the
standard ol Hiving and the absorption ol avadlable nan-
power. In nearly all cases, the goods tnrned out by these
plants have been modelled atter foreign items which were
not necessarily of the best or most up-to-date hines: they
have thus been unexportable.

To command interest and attention in foreign markets,
manufactured items must incorporate both good design
and quality workmanship. Unul Jocal factores can
incorporate both of these ingredients in their products,
they can hope to serve only local markets. Uis essential,
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therefore, to develop design and production engineers if
4 country desires 1o sell abroad, |

lIn any dlc\'clnping country. the industrial park concept
mlgm he given serious consideration for a nascent metul-
wurlfmg industry. Geographical proximity of factories
turning out different types of goods and Services hu;.
gcncruily Facilitated 1the operations of all. The \truclurc;
l}mmng .thc activities can be speciatly designed and built
Iu.rl eflicient operation: muchinery “can be more fully
utlhlgd: maintenance services can e shared: xln()i
plumnng organizing, scheduling, guality control, |1\".||'kcl-
ing unq other managenal funetions can be ollered to
enterprises which, because of their size. could not atford
such on an individuad basis,

Estimation of requirementy

1l\§_murkcls and product demand grow, additional
facilities can be set up and dispersed throughout the
country. [t has been estimated that, for each mitlion in
population, initial indnstriatization will ICqUire approsi-
mately 10.000 to 12,000 persons for making mcltul
pro_ducls. machinery dind tools and for the repair and
mamtenance  of trunsport,  agricultural, miming and
industrial equipment.

These people would 1y pically be classitied as nuInagers
{5 percent), linst-line supersisors (- 5 per cent) un(ll
workers (90 pereent). The value of outpat  which
may be expected for each person in the industry will vary
wndcl}.. depencing on wages. libour productivity cost of
malcru;!ix. money and services, the tiax ~iluz|'li‘un 'und
protection from mport competition.

A very rough guide would be that, Tor cach person on
the pay-roll. the mdustry shonld produce at teast two and
i hu»H times the average annuat wage. This tikes o
mnsulcrulmn the fucts that machinery will probably not
be particularly sophisticated or costly and the Labour
content ol the product will uppm\nnaic a third or more
of the input.

- - C e e e Secretariat‘o_f the l’qited Nations Centre for Industrial Development and W, W, Waite

As the industry progresses in its ability 10 compete
with foreign goods und. perhaps, to begin expornng
the number of employees will rise. 1t hus been eslimzucd
that, wh.cn metal product exports reach § per cent of total
production, the industry work Torce will amount to
25.000 to .30‘000 per miltion in population.

The rittios ol the different tabour categories also will
ch;mg_c significamly. Managers, engineers and technicians
will rise 10 8-9 per cent (primarily because of incrcascd
numbcrs ol technical people), first-fine supervisors will
remain at about S per cent, a few clerks (say 1 to 2 per
cent) will be required and the non-supervisory, manual
workers will drop to about 85 per cent. OF the last group
1h_c proportion which must possess a fair degree of skili
will increase sharply, probably to more than half ol: the
llma!: As a greater degree of mechanization and automa-
ton s achieved, the need for skilled people will rise.

The job-shop

A job-shop type of maintenance plant is often the
precursor of other small industrial enterprises; growth in
the scope of such operations often follows naturally, as
markets expand und quality and quantity of gu’ods
produced increase. Such Job-shops have satisfied im-
portant needs in countries where electricity is being used
more, where expunding rail und roud c'ommuniculiun
networks arc used by an increasing volume of traftic
where agriculture is being mechanized at un uccclcrulin;
pace. and where more and more sophinticated cquipmcnl;
ol ath kinds is breakimg down or wearing out,
. Thc old handieralt skifls which may bhmc sutliced to
fixsimpler devices fail to meet modern d'cmunds. Precision
toolks operated by competent mechanics haye heen I'oﬁnd
essential i conntries changing from crafiwork and
Iun.mng o mechanized cconomies are 1o develop as
rapidly as they hope. 1t has been found, atso, that for
these maintenance shops 1o operate suceessfully and

™
L Managing director 1 Line
‘‘‘‘‘ Statf
-——--—-l__'Eo__'c L 17 T TTierecService
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Totals
Managers = 140
Foremen = 7.6%
Technicians = }-4%
Clerks 2= 1.4
Workers 12§-- 87.28°
143=100-0%,
Figure 11
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profitably. they must be staffed by well-trained mechanics
and, above all, directed by competent managers.

Staffing

Studies by the United Nutions and the Agency for
International Development describe the physical equip-
ment of such shops in detail. Suffice it to note here that
minimum requirements include i few of general purpose
lathes, a milling machine. drill press, power grinders und
saws, a4 mctal shear and break for forming sheet metal,
acetylene welding and cutting and clectric welding sets
and a tull complement of hand tools and ganges for
machine and bench work.

The direct labour to operate such a shop would include
about five to eight skilled men and half as many unskilled
labcurers and helpers, supervised by a foreman to get
the jobs out and a manager to exercise over-all direction,
bring in new business and handle finances. The manager is
the key person in an operation of this type. as he must
be competent in both technical and business matters.
He is in a position to initiate. when the time is ripe, the
expansion of the shop, to train subordinate and replace-
ment managers and technicians as needed. to diversify
the product linc and. generatly. to be alert 1o opportuni-
ties.

Such a shop can be expanded, both in equipment and
manpower, as demand dictates. With more of the tools
already mentioned, together with more sophisticated
tools such as a planer, shapers and boring mills, it would
be possible to handle a wider variety of agricultural and
factory machinery repairs: it has been possible, in certain
situations, to make new machines for industry.

Personnel requirements increase somewhat in pro-
portion to the physical property of the plant. A typical
operation of this type is stuffed by some 125 men, with
approximately 20 per cent skilled mechanics, 12 per cent
semi-skilled production or maintenance people. and the
balance helpers, apprentices and labourers. Management
ts more numerous but more specialized than in the
smaller shop. An organization chart showing the sct-up
of a plant in Centrai America is given in figure 11.

Expansion of operations

In the event that it appears desirable to produce, for
example, nails or screws for the local building trades, it
would be feasible to install a nail heading machine and
tumbler and/or a screw header and thread roller in either
the small or the enlarged maintenance machine shop just
described. One additional semi-skilled operator for each
heading machine and a labourer to move material have
been found to be all the extra labour necessary. Die
maintenance and machine repair have been handled by
personnel of the larger shop. Management and the few
incidental technical services have been provided by
people from the parent shop without undue extra effort.
When demand for the products of the prototype shop
increased sufficiently, operations were moved out of the
parent plant and the business placed on a self-sustaining
basis. It is estimated that one nail machine can turn out
approximately 250 tons of nails and tacks a year and that

cach machine can supply the annuat regnirements of
100,000 to 150,000 persons in a developing couniry,
DEVELOPMENT OF MANMGIRIVE AND TTCHNIC M
MANPOWER

Manugers and technicians i alt kinds of activity are
in heavy demand the world over. The sapphy neser seenis
to equal the demand and constant elforts are being made
to increase the number and mprove the quabite. Progress
can be made n a number of wins,

Formal training procedures

Regutar instruction has been offered m techmeal
subjects and busmess administration for a long tme.
Courses in these fields have been estubhished in institu-
tions of igher learnmg in all the industratized natons
and in many of those which are i the process of in-
dustrialization. This is i good method Tor giving potential
managers theoretical knowledge, but itis sow and hmited
in the number of graduates annuably, Tt makes use of the
knowledge and experience of experts who spend most of
their ime teaching and are, therefore, somew hat rentoved
from the field. Even in those countries which have u long
tradition of munufacturing activities and  specialized
education for management, this produces too httle tafera
too late, and means have had to be found to supplemencit.

Manugerial development at the work ple

Another method 1s  on-the-job  development by
superiors. This is the most widely used system and
produces the largest number of candidates for higher level
assignments in industry. The principle on which it rests
is that every managerial employee or entreprencur s
accountable for helping his subordinates prepare them-
selves for more exacting and more responsible jobs, by
precept, instruction and encouragement. The understudy
system, rotation among jobs, out-of-hours stady and
coaching are all used effectively. The extent to which this
type of programme can be apphed in any conntry wilf
depend on a number of considerations including the
number and competence ol exisung managers and the
extent to which they accept responsibility for their sub-
ordinates.

MANAGERIAL TRAINING (N DEVELOPING COUNTRIES

The shortage of managerial, entreprencurial and
technical skills in a country which sets out to establish a
metalworking industry de novo can seldom be solved
quickly through the use ol indigenous personnel. How-
ever, steps can be tuken in that direction. An essential
ingiedient in any increase in the number of qualitied
managers is an upgrading ol formal, basic education. As
education s traditionally a function of government, a
country which aspires to industrialization must bhe pre-
pared to devote a considerable percentage of ats public
expenditures to this purpose. It may be worth while 1o
consider such expenditures as ananvestment in the futare,
animprovement in the productive potential of the natton.
While local educational Tacihinies are being established or
expanded, foreign facilities may be considered.




Training abroad

Students Trom developing countries have been studying

in other countries for years, They have brought back with
them the latest and best technigues of the industrial
socicties they have visited, But they have also encoun-
tered difficultics.

The problems Tuced by the managers and technicians
in metalworking plants i the developing countries are
different from those found in similar operiations in highly
industrialized countries and for which the students have
been prepared by their studies, To name but a few: there
is likely to be a shortage of workers with any experience
in the manulacture of metal products, or even training
in any kind of industrial work; there probably will he a
dearth of the staff personnel and the mechanical and
clectronics aids on which managers often rely Tor data on
which to base their decisions: domestic markets will be
limited and the operating efliciencies of the plants will be
correspondingly lowered: the entreprencurial environ-
ment will probubly be considerably restricted (e.g,
import quotas on  materials, power shortages and
transportation deficiencies).

The prevalence of these problems in the developing
countrics strongly suggests the desirability ol tailoring
the training of managers and technicians destined to
direct operations so that it would be different from
German, llian, American or Jupanese training, for
cxample. Many of the techniques which are applied
widely in the industrial nations, such as in ad ministration,
quality assurance, production scheduling and inventory
control ire not applicable in seting of short supplies,
partially obsolescent machinery, unskilled labour, and
non-discriminating customers, such as is found in many
countries just emerging from an almost totally agricultural
ceonomy.,

Itis frusirating to the new manager and wastelul of the
time and money spent on his education abroad to expect
him to utlize the latest technigues developed by a highly
industrialized socicty i a situation which s by no
means ready for them. 1t would, perhaps, be better to
train at least a part of the managerial cadre in technigues
which are more realistic in terms of immediate application
(c.g., inspection of products by employees rather than by
statistical guality control; manual instead of mechanized
handling of goods and materials: installation of multj-
purpose machine tools instead of automatic cquipment),
However, it is guestionable whether standard conrses in
management otlered in wniversities and  schools  of
business in the industrial nations could be modified
readily to incorporate such ideas, so the students are
likely to continue toreceive the same trainingas their hosts,

There is another problem which has been encountered
by some of the developing countries which have sent
many of their brightest voung men abroad to learn
manigement technigues. Upon completing training, the
students hinve been reluctant to return to their own coun-
tries. They have become accustomed to the higher
standards ol living in the host country and look with
distaste on the less comfortable lives they would izad in
their own Linds. lurthermore, they realize that they
could earn a great more abroad than at home.
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Training at home

Managerial and technical instruction by local institu-
tions has been moderately successlul in some of the less
developed nations: this has served as an alternative to
sending students out of the country. Becausc of the
difliculty of obtaining enough local citizens competent
to conduct such courses, it has been found necessary (o
invite faculty members from institutions in the industrial-
1zed nations to bring their expertise to the devcloping
cauntries. This reduces drastically the travel costs in-
volved and precludes the loss of students who decide not
to return home,

However, care must be taken in selecting instructors
to make sure that they are able and willing to adapt their
courses to the conditions which exist in the developing
countrics; they must stress managerial practices which can
be used effectively under local conditions. It may require
some time for the guest instructor to acquire a good
enough working knowledge of the local situation to
teach a really satisfactory course, but this will be time
well spent il it results in better managerial develop-
ment.

Another method of developing indigenous managerial
and technical personnel is to encourage foreign metal
products manufacturers to set up plants in developing
countrics. The greatest bencfits will be attained if the
products assigned to cach of these plants are specialized
for local markets and fit the capabilities of the local
labour force. The more labour-intensive the product line,
ther better. Such operations, il under government licence,
might well be required as part of the contract to employ
anincreasing proportion of local managertal and technical
personnel, with eventual phasing out of forcign nationals
from the supervisory and specialist ranks.

It has been noted elsewhere in this report that some
countries  have been  successful in developing both
industries and managers through the medium of licensing.
The foreign managers have been charged with the
responsibility of developing competent local replace-
ments for themselves as quickly as possible. This process
has antomatically adjusted the training to local con-
ditions.,

Another training device successlul in a number of
places (including Poland) is the corrcspondence school.
There are many standard textbooks on management
about which correspondence instruction can be built.
Correspondence schools in a number of countries have
rcady-made courses in many aspects of technology. The
use of home-study material is extremely widesprcad. But
its successtul prosecution depends almost entirely on the
will of the individual student; unless highiy motivated,
he will derive little benefit from his study. In those cases
where correspondence courses have been successful, it
has been because of high interest and application,
buttressed by some sort of lesson service through which
the students can obtain full and understandable answers
to questions they raise about the material,

For information and help in manager development,
the developing countries can turn to a variety of foreign
aid programmes. Know-how can be obtained through
experts from the United Nations, from the International
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Labour Oflice. the United States Agcncy ‘Ior Inter-
national Development and from the Soviet Union lhrough
the Council of Mutual Economic 'A.ssmlu!l'cc. {upaq lh'l.\
an International Co-operation Division of its Vocuu‘onal
Training College; Austria has an Institute for D‘c‘\dop-
ment Aid and Technical Co-operation; Israel’s pro-
gramme s carried out through thq .Dcpurlmc‘nl 'Ior
International Co-operation in the Mml.sl'ry ol P.orug‘n‘
Affairs. Other countries which have prowdc'd' assnsm‘qgt
in developing managerial and tcchmc;al a?lhly outside
thcir own borders include Yngoslavia, ‘.\c'w Ze:ll'.m('l7
Canada, the United Kingdom and'Auslraha. There 1s
no lack of advicc on the ways in which managers can be
trained.

CONCLUSIONS

The establishing of metalworking indnst'ries in deve:-
loping countries will be besgt by certain probll(gwii
Looming large among these will be shortages of skille
and competent managerial a'nd technical manp‘ov'vezi
Steps can be taken to alleviate these shlortages :m
facilitate the smooth transition from an agricultural a'nd
extractive economy to a combinzguon of thosc w'nh
industry, Consideration might t?e given lo'thc. followm'g
actions which, singly or in various combinations, ‘h'a»e
been effective in other countries. Some of these pO:\Slbk!
actions are summarized below, having beer) rlnenl'loned
in some detail earlier in this report. The listing is nfn.
made in any special order of priority or desirability, as
each case will have to be treated mc}wndu:ally and on its
merits. The list is by no means all-inclusive.

(a) Advance planning, both as to material rcs'ources
allocation and as to the requirements for managerial and

chni npower: '
ﬁt}l;';'?rle;:ﬁafion of job descriptions for mana.geru'xl Lll;)d
technical personnel, so that most efficient usc can be

ade of available manpower; '
m‘;gf Review of the available supply of' manpowef ‘ln the
critical categories, and of the gualifications possessed by
individuals;
m((i:!\)ldllrlr:portalion ol cxpcriencgd managers and tech-
nicians on a long-term or immigrant basis;

(¢) Importation ol such personnel on a short-term
bc‘(Sjl?). Conclusions of agreemcnts'for manugcn:ialland,-’or
technical assistancc by inlernguonal agencics, other
governments or private foundau(')nsf abroad; .

(g) Conclusion of agreements similar to ), but_ca ing
for the outside agency to train indigenous .pcrsonn'cl,

(h) Conclusion of licensing agreements with forqgn
manufacturing enterprises covering local marketing,
assembly and/or lull produclign of the goods made by
those concerns and normally imported : -

(i) The inclusion in agrecments .such as in (1? (')r
clauses requiring the foreign enterprise to 'spppl.y.mqnar;
gers and technicians and/or to train local citizens m suc
work to replace the foreigners e\'e_ntuallyg .

(j) Conclusion of agreements '\Yllh .forclgn enterprises
to set up manufacturing facnlmes in the dcvelopxpgI
country to make products suited to local labour, material
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and market conditions, including training clauses such s
in{i):

(k) Establishment of industrial parks ov estates where
several typey of metalworking or other pl;!ms cian operate
i mutual support aad with enhanced celiciency, .\h;lr_mg
managerial and technicat effort as well as physical
facilities ‘

(/) Establishment ot pilot operations in the mcl:ll-‘
working field, devoted imitially to mamtenance ol
transport, agricultural, mining and other machinery and

lipment; '
Cq(Ln?) Establishment, with the n!;}i_n_lg‘n:um‘ shops of (1),
of prototype manufacturing t'ucn_hllcs \\hgrc managers
and technicians can gain experience helore hreaking
away to form independent in'du.slrim units,

(n) Establishment of curricula in mqn;lggrlml and
technical studies in local colleges, universities  aud
technical schools; . )

(0) Establishment of out-of-hours study programmes
in management and technology at productivity centres
and institutes. where working pcrsum_wl can . prepare
themselves for better and more rcspnn.w_hlc positions:

(p) Establishment of correspondence instruction L'L‘I'l-
tres to aid potential managers and technicns who are
unable to participate in programmes set up under (1) and
(0): S '

(¢) Importation under contract of h‘\rclgn mslruu?ur.\
for local colleges, universitics, lcghnlcul .\choulc: Jn'd
institutes, possibly with the stipulation that part ol lhc,",
responsibility is to develop successors as rapidly as
pO(srs)lb/l\es,signmcm of local personnel to Toreign institu-

ions ol higher learning; .
llﬂ(l;: ((‘loncziu.sion of igrccmcnls 'Wilh I'nrqgn manu-
facturers to accept local personnel for on-the-job _lr:n.mn‘g
in management and technology at the host orgnization's

e facilities: N
hﬂ(f:'l)ﬁ Fli‘ll:coumgcmcm of local managers and tcc.hn}u,un?
to accept as part of their responsibihity thck\lmrmg f»
know-how with subordinates l_hrmlgh ("‘fl(.'hlng. under-
study programmes and intensive supervision; bl

{1) Spreading :l\'uilublc. managerial  and .ltLllll.Ile‘
manpower as thinly as possible, through cxl.cnsun? nkl'K
span of control, assigning as much routine work as
possible to lower cchelon personnel.

Jot DESCRIFTION
General director

Basic function

In conjunction with the managing hf)urd, l()'Cﬁ.t4‘l’h|.I\h
and review the goals and objectives ol the nrg.ml{atl'(fn
and to translate them nto p()ll({lCS and pl;m»,‘ 1'0 dlldl:}
adequate earnings within the Irun?cworklg “)I‘ 4 \](jll!lll
operating and financial structure. '1.n. Maintain over-a
surveillance of the enterprise’s activitics,

Duties »
Propose objectives and programmes to the mandgling

board and implement those \':\rhlt'h 'lhc hoard approves.
Formulate policics to attain designated goals.
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Review and approve procedures developed by sub-
ordinates for implementing board policies.

Review and upprove labour agreements made with
duly selected representatives of employces.

Maintain necessary contacts between the enterprise and
government officials, cominumty representitives and
other industries.

Oversce the work of four deputy directors.

Deputy: director, production

Basic function

To direct the use of manufacturing fucilities so as to
assure most efficient production of goods consistent with
the objcctives of the enterprise.

Duties

Propose manufacturing policies. objectives and pro-
grammes to the general director,

Determine design and specifications of products and
services.

Determine and establish the most cfficient and econo-
mical methods of mecting production demands.

Provide for procuring and using most cffectively the
requisite materials, facilities and manpower to meet the
demand for products and:or services.

Interpret manulucturing policivs (to subordinates) and
control their execution in accordance with established
criteria.

Oversce the work of three shop superintcndents and
stafl personnel.

FORM OF QUESTIONNAIRE
(@) What is the enterprise’s principal product line(s)?
() What is the annual production volume of the plant
(in units of product or tons of output)?
(¢) What is the annual value of product (in local
currency or United States dollars)?
{d) (1) What is the organization of the cnterprise, from
the principal executive down to, and including
the first-line supervisors? Plcase show on a
separate chart.
(ii) How many subordinates repart to each title-
block shown on the chart?
(e) Indicate the total employees in the enterprise
broken down among the following classifications:
(i) Managers—Persons who sct policies, exercise

over-all responsibility for execution of these
policies and direct individual departments or
special phases of operations.

(ii) Engineers—Persons who hold college or
university degrees in engineering and scientific
fields und who are engaged in design or
scientific laboratory work.

(iti) Technicians -Persons  who do not  hold
degrees but who carry out minor design work
under the supervision of engineering or
managerial personnel.

(iv) First-line supervisors (or foremen)—Persons
who direct manual or clerical workers in the
actual performance of productive or serviee
operations. The next higher level of supervi-
sion may be included here if their principal
responsibility is production, rather than
policy-making.

(v) Clerical employees—Persons  who  perform
clerical type work, regardless of difficulty
level; their work is primarily mental instead
o' manual.

(vi) Workers (or operators)—Persons who perform
manual operations in production, transporta-
tion, maintenance or service. Include all levels
of skill.

(f) What is the principal source of managerial person-
nel for the enterprise?

(i) Internal (promotion from lower ranks in the
concern)?

(i) Extcrnal (newly hired and with no previous
connexion with the enterprise)”

(g) What is the cducational level of the present
managerial personnel of the enterprise”

(i) Per cent college or university graduates.

(i) Per cent college or university non-graduates.

(iii) Per cent with no college or university training.

(iv) For enterprises in non-industrialized or
partially industrialized countries:

a. Per cent of university trained managers
educated at home.
b. Per eent of university trained managers
educated abroad.
(h) Practical experience of managerial personnel (type
and duration).
(/) Any additional information which can be supplied
on managerial and technical manpower—sources,
training and development, available supply, elc.









