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Preface 

This manual is one of a series* prepared by several Bureaus of
 
the U.S. Department of Labor for the Agency for International
 
Development, The first manual of this series, Manpower Programs
 
and Planning in Economic Development, (1959, revised 1963), focused
 
attention on the significance of manpower programs for economic
 
planning in developing countries. It dealt primarily with the
 
general'problems of getting a manpower program under way and with
 
the information and administrative machincry needed to plan and
 
carry out such a program.
 

Subsequent manuals in the series dealt with specific techniques
 
for use by statisticians in carrying out a manpower program in
 
developing countries. For example, the manual, Techniques for De
termining Manpower Skill Needs and Training Requirements, describes
 
the methods for determining current skill needs by area and for in
troducing a continuing program of manpower reporting. Another man
ual, The Forecasting of Manpower Requirements, describes the tech
niques used to project manpower requirements by occupation and in
dustry and to estimate future training requirements for high-level
 
occupations.
 

Basic to applying survey methods and forecasting techniques
 
described in these latter two manuals is the need for current infor
mation on the number of people in certain occupations. For example,
 
data on current levels of employment(or availability for employment)
 
of high-level and skilled personnel are needed as benchmarks to be
 
used in estimating future occupational needs by industry and to
 
plan educational facilities to satisfy these needs. This manual is
 
designed to provide assistance on the initial problem of estimating
 
current levels of skilled manpower. More specifically, it attempts
 

* A list of these manuals appears on the inside back cover. 
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to describe in detail the techniques required to perform one of the
 
steps discussed in The Forecasting of Manpower Requirements. Stage
 
1 of step 4 on page 48 of that manual states:
 

Obtain for each economic activity an occupational
 

composition pattern; i.e., a count of the number
 
employed in each occupation or occupational group
 
in the current or base year...
 

The techniques discussed in this manual are drawn primarily
 

from experiences of manpower consultants who assisted other coun

tries in making inventories of high-level aad skilled manpower, A
 

summary of these techniques appears in appendix A. These experi

ences will serve as examples of what can be done in a developing
 

country with no prior inventory on hand.
 

This manual was prepared in the Bureau of Labor Statistics for
 

the Agency for International Development by Evelyn R, Kay under the
 

general supervision of Matilda R. Sugg, Office of Foreign Labor and
 

Trade, William C. Shelton, Chief.
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How to Make an Inventory of High-Level and Skilled Manpower
in Developing Countries 

Chapter 1. Introduction and General Procedures
 

An inventory of high-level and skilled manpower is a count of persons
 
who are employed in occupations requiring many years of education, training,
 
or experience. Some inventories may be simply aggregates of the total stock
 
in the country; others may be more detailed and include the occupations of
 
all those employed, classified by economic activity, educational attainment,
 
age, sex, and other characteristics. Most inventories are somewhere between
 
these two extremes.
 

Since the manpower situation and the readily available sources and
 
types of data are not alike in any two countries, the pattern of steps in
volved in making inventories is different from country to country. It is
 
not possible to predict all the various approaches that a statistician may
 
take.
 

The depth of the study and the procedures for constructing an inventory
 
must he tailored to fit the situation existing in each country. Although 
lessons may he learned from the experiences of otner countries in measuring 
the number of people at various skill levels, the methods are not always 
clear cut or easily transferable. A number of factors, which have a direct 
bearing on the techniques that may be adapted must be taken into account. 
Such factors include the purpose of th, inventory: the availability of time, 
money, and persconnel for carrying out the Inventory: and the quality of
 
existing information. 1he degree of cooperation by government agencies and
 
private employers may also influence the method used for making an inventory.
 

In preparing this manual, about 50 manpower reports were analyzed. (See 
appendix \.) These reports were prepared by ATI) manpower consultants and by 
experts from ILO, Ford loundation, several universities, and othe- organiza
tions. In nearly half of the reports, high-level manpower inventories were 
based upon information obtained from secondary sources, that is, from 
records of universities and training institutions, censuses of population, 
labor force surveys, and licensing and registration records. However, in 
almost every case, the manpower consultant stated that information from 

"
these sources was "inadequate, "unreliable," or "too fragmentary." 

IPecause of these inadequacies, and perhaps because of the improvement 
in manpower research techniques, most of the recent (since 1962) manpower 
inventories made by AID consultants and other experts were supplemented "y 
surveys of employing establishments. Assuming the availability of time, 
money, and personnel, there are distinct advantages in conducting an estab
lismient survey for estimating hig.h-level and skilled manpower. Py Toina 
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information can
 

directly to the source of employmenty, 
reliable and factal 


had success with this 
Manpower consultants appear to have 


be obtained. 

method, and most recommend further 

periodic surveys in order to obtain 
a con

of
composition
in the occupational

series for measuring changes
tinuing 


industries.
 

may be required to c'- plete a
 

This manual traces the variois 
steps that 
 Not
 

manpower inventory, including 
a description of an establishment 

survey. 


h,t they are described to
 
in each situation,
will be necessary
all steps Pefore settingq
 

enable the consultant to follow 
the logic of the procedures. 


it is worthwhile
 
forth detailed procedures for 

making a manpower inventory, 


The remainder of this chapter 
outlines
 

to consider tho process as 
a whole. 


the major considerations in making a high-level 
and skilled manpower inven

tory.
 

Clatr fytLeKtimate PuLrpjes qfthe Inventory
 

of the inventory influences the 
kind of man-


Since the ultimate purpose 
 first should deter
power information to be collected, 

a manpower consultant 


A clarification of the ultimate 
use
 

mine how the information is to 
be used. 


scope of investigation
to define the 
the manpower consultant
also enables The following uses of
 

within the framework of the available 
time and money. 


the need for information on high-level and
 

manpower inventories emphasize 


skilled manpower:
 

in the country's
 
To determine whether the economic 

goals described 

1. 


sufficiently strong program to 
sup

economic development plan will 
provide a 


conversely, whether enough skilled 
workers
 

port all those who want work 
or, 


will be available to accomplish 
the goals of the development plan.
 

for making projections of each 
occupation
 

as a benchmark 


for which many years of education 
and training are required.


2. To serve 


among the professional and skilled
 occupations
3. To identify those 


groups for which there is now 
or will be a manpower shortage 

or surplus.
 

To aid in planning the expansion 
of education and training facili

4. young people for high-level occupacurricula needed to train
ties and the 


tions.
 

To provide guidance for establishing 
on-the-job training and appren

5. 

tice training programs to develop 

middle-level skills.
 

for planning
establishments 

To provide guidance to industrial


6. training,

policy regarding recruitment,


capital investments;
future 
 technical, and skilled per
and utilization of professional,
salary levels; 


sonnel.
 

To guide young people in making 
vocational choices.
 

7. 
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8. To provide guidance in establishing natioral policy on manpower
 
matters, such as use of services cf foreign nationals, financial aid to
 
qualified students, and the role of the military establishments.
 

A manpower inventory that is to be used for purposes of developing high
level and skilled manpower would include all occupations requiring education
 
and training. In general, high-level manpower designates those people in
 
the labor force who are in occupations such as engineer, teacher, economist,
 
and manager. Skilled manpower includes workers who have the manual skills
 
necessary for the modern economy in occupations slch as machinist, repairman,
 
plumber, and other skilled occupations.
 

In addition to providing information on high-level and skilled man
power for the purpose of skill development, an inventory may also be useful
 
in general manpower planning and economic analysis in a developing country.
 
An inventory for these purposes requires that the scope of the investigation
 
be broadened to include information on occupations at all skill levels, not
 
just high-level occupations. Information covering the entire range of ozcu
pations provides the necessary data for discerning occupational patterns 
among the various economic activities. These patterns are the bases for
 
making occupational projections.
 

The techniques described in this manual emphasize high-level and skill
ed manpower, primarily because most developing countries are interested in 
this area. Ilowevvi, the methods can be easily adapted to include all occu
pations, so that occupational distribution patterns among various industries 
can be determined.
 

Study the Goals of the Economic Development Plan in the Country
 

Economic development plans in most developing countries provide infor
mation on the direction toward which the country is expending its efforts. 
These plans usually discuss (1) the types of industrial activities that the 
country expects to introduce into the economy and (2) the rate of expansion 
of exi.stitin activities. Some mention may be made of the amouint of labor 
available for carrying out the economic plan or of the educational programs
 
for developing the requived manpower. However, in most cases, manpower in
formation contained in the plan is not detailed enough to allow for analysis
 
of specific occupations or lasses of workers.
 

Despite the lack of adequate manpower information in the economic devel

opment plan, the manpower consultant should be guided by the goals of the 
plan. Industxial and construction projects (e.g., dams, electric power 
plants, etc. ) that the country hopes to develop or expand should be taken 
into consideration when selecting occupations for a manpower inventory. It 
is important that occupations be cross-classified by industry in order to 
integrate the inventory with the economic development plan. 

-3 



Preoare Tentative List of Occupations
 

Discussion with local manpower specialists and with large employers,and
 

review of various manpower documents should give the statistician some
 

idea of the types of occupations that may be included in a high-level man

power inventory. The tentative list should include the major professional
 

occupations which require long years of education and/or training and which
 

are needed in the modern economy. Also included should be subprofessional
 

and skilled (i.e., middle-level) occupations which require fewer years of
 

formal training or many years of experience. In short, the statistician
 

should seek data on as many types of occupations as he considers essential
 

for the advancement of the country's economic development plan.
 

A review of the various manpowor reports indicates that no set pattern
 

emerges on the kinds of occupations included in the inventories. Generally,
 

the number or types of occupations were determined by the amount of time,
 

money and staff available to the manpower consultant. If resources were
 

very limited, inventories covered only selected occupations which were known
 

to be in short supply or for which information was readily available. An
 

AID study in Liberia, .1/ for instance, covered 25 major occupations of
 

various skill levels for which an immediate need was felt--from university

trained engineers to stenographers. In other studies, manpower inventories
 
just counted the number of people who had received a degree from a univer

sity.
 

Chapter 2 discusses some of the concepts and definitions of occupations
 

and chapter 3 provides some guidelines for selecting occupations for inclu

sion in an inventory.
 

Locate Available Statistical Information
 

A thorough search should be made for records, reports, and other statis

tical and reference materials relating to manpower which were prepared by
 

government agencies, international organizations, nonprofit agencies, and
 
predecessor AID manpower consultants. These documents must be carefully
 

examined to ascertain consistency and comparability among the various as

pects of manpo.wer. Chapter 4 describes the possible sources of occupational
 
ormation. The availability of these sources determines, in part, the 

types of occupations to include in an inventory, and the method of collect

ing data for the inventory.
 

It is rare, indeed, to collect enough information from secondary
 
sources to develop a realistic inventory. Although some earlier inventories
 

of high-level manpower were based solely on information obtained from second
ary sources, these soon proved inadequate. In most cases, these inventories
 

were only reports of the total output, by specialty, of universities; they
 

excluded people actually employed in high-level occupations who may have
 

received their education from a foreign university or who may not have had
 

1/ William A. Langbehn, A Pilot Survey of High-Level Manpower in
 

liberia, Agency for International Development, September 1961.
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In more recent years, inventories of highfbrmal qualifying education. 

level manpower have gone beyond the mere reporting of university output to
 

include employment by occupation and industry, regardless of education
 

received. Manpower consultants assigned to developing countries ag'ee that,
 

in order to fill in gaps or to support tentative conclusions, secondary
 

sources inevitably need to be supplemented by establishment surveys or sam

ple studies of high-level and skilled manpower employed in the modern sector
 

of the economy.
 

Review Materials Collected
 

So far, it has been recommended that the statistician study reports and
 

reference materials, talk to available manpower specialists, and search for
 
point to take a careful look at
statistical data. He should stop at this 


An examination of the available information may
the information collected. 

many of the statistical sources are inadequate or statisLically
reveal that 


unreliable. But data, and even impressions, however rough, will neverthe

less form the basis for all subsequent action. The methodology for making
 

manpower' inventories that the statistician eventually recommends may vary
 

considerably depending on the results of his analysis of the current situa
source materials to
tion. Chapter 5 discusses a method of using secondary 


some of the problems and inadequacies inmake an inventory and outlines 


volvmd.
 

Further Action
 

The general conclusion resulting from a composite of the experiences of
 

manpower consultants seems to be that secondary source materials alone do
 

not supply enough intormation for making an adequate manpower inventory.
 

obtain the best possible information about
Further steps are necessary to 


the country's current high-level and skilled manpower status by occupation.
 

About the only reasonably reliable method of obtaining additional in

formation is to conduct a survey of employing establishments. The feasibil

an inventory of high-level manpower is
ity of surveying employers to make 


based on the following assumptions: (1) since, in most developing countries,
 

people with skills or training are scarce, they are all employed; and (2)
 

government, educational institutions, and establishments in the modern
 

sector of the economy are the major employers of such workers. With these
 

assumptions, the statistician can accomplish his project of making an 
inven

tory of high-level and skilled manpower by surveying a eample of these em

ploying establishments. Techniques of making a sample survey of establish

ments are described in chapter 6.
 

in itself.
It should be remembered that the inventory is not an end 


Ultimately, it will be followed by further statistical manipulation for man

power forecasting and educational planning. The inventory is only the basis
 

for a more precise program of action.
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Chapter 2. Occupations-Concent and Classification
 

An essential tool in making an assessment of the current levels of
 

skilled manpower is an occupational classification system. The following is
 

meaning of occupation and a descripa discussion of the generally accepted 


tion of the international system of occupational classification.
 

Concept of Occupation 2/
 

An occupation designates the usual type of work performed by an indivi-


It may be defined in terms of the combination of duties, tasks, and
dual. 

functions performed. It is his trade or profession, regardless of the in

the type
dustrial sector or economic activity in which he may be employed or 


of training he received. For example, a typist may work in a government of

fice, a wholesale firm, or a lawyerts office; occupationally, she remains a
 

she does the same kind of work. If her principal duties
typist as long as 


should change to those of a bookkeeper, either in the same office or with a
 

new employer, she can no longer be classified as a typist. As soon as her
 

tasks--the work she customarily performs--have changed substantially, her oc

cupation has changed. The fact that she may or may not have changed employ

ers has no bearing on her occupation. 

It is important to distinguish
Distinction Between Occupation and Industry. 

between an occupation and an industry. The concept of an occupation is rela

ted to what the individual is doing; the concept of an industry is concerned 

wit.h what all the individuals, collectively, in one location (the establish

ment) are doing. For example, ptople with many different occupations and 

skill levels are needed in establishments which produce cloth: designers, 

spinners, weavers, repairmen, purchasing agents, salesmen, typists, book

keepers, etc. Individually, each person performs his own specific set of 

duties; hence, each person has his own well-defined occupation. Collective

ly, these individuals combine their efforts in one establishment to achieve 

the I their to produce cloth. The production ofpurpose of' association: 
cloth represents the economic activity or industry jf that particular estab

lishment. 

All establishments engaged in the same or similar lines of economic
 

activity (producing cloth, in the example above) make up an industry group

ing. In order to identify these establishments in their appropriate indus

try sectors, it is recommended that countries follow the International
 

Standard Industrial Classification system. 3/ A list of the recommended in

dustry divisions and major groups of industries is provided in Appendix B.
 

2_/ See Sten-Olof Dogs, "Forecasting Manpower Requirements by Occu

pational Categories." Planning Education for Economic and Social Development,
 

(Organisation for Economic Co-operation and Development, Paris, 1962),
 

p. 124 ff.
 

,/ United Nations, Statistical Office, Indexes to the International
 

Standard Industrial Classification of All Economic Activities, Statistical
 

Papers, Series M, No. 4, Rev. 1, Add. 1 (New York, 1959),
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Distinction Between Occupation and Education. In collecting data for occu
pational inventories, it is also important to differentiate between occupa
tion (duties performed) and education and training received. A person may 
be trained or educated in one area of specialty but actually working in an
other field. For example, a man trained as an automobile mechanic but em
ployed as a taxi driver is, occupationally speaking, a taxi driver. It is 
the actual work performed that determines his occupation, not what he is 
trained for or is capable of doing. 

The distinction between "employed as" and "trained as" becomes espe

cially sensitive in occupations which usually require university degrees.
 
Some people in the occupation of engineer do not have the education of an
 
engineer; they may have a university degree in physics or mathematics, or
 
they may have been promoted from the ranks of skilled workers without any
 
additional formal education or training. On the other hand, persons with an
 
engineering degree do not always take jobs as engineers, but utilize their 
engineering education to take quite different occupations, such as salesmen,
 
teachers, or managers. Educationally speaking, they are engineers; but
 
occupationally, they must be classified according to the type of job they
 
hold. 

For the pur'poses of a manpower inventory, this distinction becomes
 
important since different occupational totals may result depending on the
 

source of information. If the investigation is based mainly on university 
reports of the number of graduates in certain specialities, the totals 
will reflect only the "trained as" engineers. While this may be sufficient 
for some manpower studies, it will not provide a true picture of the total 
number of people who are "employed as" engineers. (See further discussion 
on page 13.)
 

Occupational Classification System 

Devising an occupational classification system requires time and 

personnel with specialized training in analyzing job content. Fortunately, 
the research into occupational classification has already been carried out 
at the international level. This work greatly facilitates the task of devel
oping a system suitable for the particular needs of a country.
 

The International Standard Classification of Occupations (ISCO) 4/ was
 
developed by the International Labour Office to provide a basis for the 
international comparison of occupational data and to give guidance to 
countries wishing to develop or improve their systems of occupational classi
fication. (See appendix C.) The use of ISCO as a guide in the development of 
a national system does not mean that the national system becomes identical
 

.4/ Internationatl Standard Clatssificattion of Occupations (Internatio,,l 

Labour Office, Geneva, 1958). Proposed revision of ISCO for use in the 1070 
Censusof Population appears in Revision of the International Standard CJtssi
fication of Occupations, Ileventh International Conference of Labour Stat in

ticiil., Report 111 and I)rt't I)efinition-, Appendix 11 (Internationatl labour 
el'icc, (;vneva. 1"66). 
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with the international system or that the international system can be con

sidered a suitable substitute. Each national system must be adapted to work
 

practices and nomenclature of each country. J/
 

A national occox-
Characteristics of an Occupational Classification System. 


pational classification system which is effective for purposes of making man

power inventories, and consequently for planning and implementing manpower
 

programs, has the following characteristics:
 

1. All occupations in all economic activities are included in the
 

classification system.
 

2. The system classifies both work performed (occupations) and those
 

who perform, or who are qualified to perform, the work (individuals).
 

3. 	 The basic units of classification are grouped according to related
 
all physical scientists are
work-performance qualifications; for example: 


grouped together.
 

be used not only for manpower plan4. The classification system can 


ning but for employment service functions, population and industry censuses,
 

vocational training requirements, employers' reports, etc.
 

5. It makes possible International comparisons of occupational data.
 

Main Parts of an Occupational Classification System. A national occupational
 

classification system, based on the ISCO, consists of three elements: defini

tions, titles, and codes. Each fulfills a specific purpose. Since they are
 

interdependent, an occupational classification system is not complete until
 

each element has been developed.
 

Definitions. The definition is a short description of the work customarily
 

performed in the occupation, how and why it is done, and something of what
 

is involved in doing the work. The definition is a composite obtained from
 

information about a number of similar occupations in different areas, estab

lishments, and industries of a countryp taking into account the major duties
 

which these occupations have in common. Individual job variations are not
 
supreflected in the definition; however, job variables are often listed as 


plementary information to the standard definition.
 

Titles. The title of an occupation is the name by which a specified set of
 

duties is known. Although a title may be in common usage, the exact duties
 

of that occupation may vary among countries, industries, or localities.
 

5/ Two examples of national dictionaries that are based on the Inter

national System of Occupational Classification are:
 

1. Diccionario Nacional de Ocupaciones, (Republica de Venezuela, Ministerio
 

del Trabajo, Caracas, 1965). 561 pp.
 

2. Standard National Classification of Occupations, (Government of British
 

Honduras, Labour Department, Belize City, 1965). 186 pp.
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Therefore, titles 
are useful for referonce purposes only and cannot take the
place of definitions. Identification of types of workers 
must be made by
referring to the definitions.
 

Numerical Codes. 
 The structure of 
the classificaticn 
system is formed by
grouping occupations 

requirements. 

on the basis of similarity of worker-performance
In the international classification structure,
occupations are divided all civilian
into 10 major groups; members of the
and unclassified workers are in 
armed forces
 

eparate groups. 
The major groups are divided into 73 major groups; these in turn are 
 subdivided to make up 201 unit
groups. 
Finally, the unit groups are subdivided into 1,345 occupations. The
following is a list of the major groups: 6/
 

Code Number 
 Major Groups
 

0--------- Professional, technical, and related workers
1--------- Administrative, executive, and managerial workers
 
2 ---------- Clerical workers
 
3---------
 Sales workers
4----------
Farmers, fishermen, hunters, loggers,and related workers
5--------- iners, quarrymen, and related workers
6---------
 Workers in transport and communication occupations7/8------- Craftsmen, producl1.on-process workers, and labourers not

elsewhere classified

9---------
 Service, sports, and recreation workers
X---------
 Workers not classified by occupation
 
----- M--Members of the Armed Forces
 

Adaptations of the ISCO
 

The problem of adapting the 
ISCO to individual 
country situations is
one of the major concerns of all countries involved in making an occupational manpower 
inventory. Any adaptations that must be made should be determined 
by the purpose of the project.

used as a 

If the manpower inventory is to be
gauge for estimating training or
occupations educational reouirements, the
should be categorized according to 
 educational requirements.
For example, in Major Group 0 (Professional, technical, and related workers),
some occupations require 
at least 
4 years of university trainingl
2 years of post-set.ondary school training; 
some,


and other occupations 
in this
group require no advanced training. 
Since data gathered for the major group
as a whole would be misleading for educational planning purposes, 
some kind
of breakdowa in this category is necessary.
 

6/ See dppedix C for 
listing of 

ISCO 

the 73 minor groups; and refer to(op. cit.) for the unit groups and occupations. 

- 9 



One of the most useful adapations of the ISCO was developed in 
1960 by
 

by Professor Parnes for use in 
the
 

expanded in 1962 
Professor Harbison and The main purpose of this project 
was to
 

Mediterranean Regional Project. 
7/ 


assess future educational needs 
in the light of long-term targets 

for econom

the project consisted of
 
Part of the work in 


ic and social development. 
the current supply of manpower. 

In
 
of skill levels of 
making inventories 


order to adapt the ISCO to accommodate 
the needs of the project, the 

variouis
 

the number of years of education
 categorized according to 
occupations were 


and training required to qualify 
for the occupation.
 

fitted into four broad cate-

The 1,345 occupations listed in 

ISCO were 


gories, grouped by educational 
levels: 8/
 

or an advanced
 a university education 

Class A. All occupations for which The
 

its equivalent would normally 
be required. 


teachers college degree or (1) those that normally require
 
are further subdivided into 
occupations 


scientific or technical education, 
such as engineer, chemisto physician, 

and
 

(2) those that normally require general

teacher; and
universitY science 


academic education, such as administrator, 
manager, accountant, economist.
 

3 years of education or their equiva-

Class B. Occupations for which 2 or such as techni
lent beyond the secondary level 

(12 years) may be required, 


cian, draftsman, nurse.
 

Class C. Occupations for which a secondary 
school education (either techni

cal or academic) or its equivalent 
would normally be required, such 

as cleri

cal worker, skilled manual worker, 
sales worker.
 

such as farmer
 
All occupations not included in 

Class A, B, or C, 

Class D. 

or unskilled manual worker.
 

inventories prepared since 1960 have 
utilized
 

Practically all manpower may have to be made
 
Some minor adaptations
grouping.
occupational by and
this within a country; but, 


based on the particular manpower situation 


large, this grouping by educational 
levels may be used in the form presented
 

here.
 

Needs for Economic and
 
Herbert S. Parnes, Forecasting 

Educational 


Social 
2/ 

Development, (Organisation for Economic Co-operation 
and Development,
 

The countries involved in the Mediterranean 
Regional
 

Paris, 1962), 113 pp. 


Project were Greece, Italy, Portugal, 
Spain, Turkey, and Yugoslavia.
 

D for detail listing of the occupations 
classified into 

_/ See aipp,.ndix 
these four groups.
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The Example of India
 

When India initiated its studies of occupational patterns in manufac

turing industries, ./ it was faced with the problem of classifying all occu

pations in all manufacturing industries. The object was to study the pro
portion of each occupation in relation to total employment in the industry-

rather than try to identify numbers of trained people (whether employed or
 
not) in each high-level occupation, as in the OECD Mediterranean Regional
 

Project. In the early stages of the Indian survey, it became necessary to
 

devise more precise definitions in its National Classification Scheme (which
 

is based on the ISCO) in order to identify occupations "where explanation
 
seemed called for by virtue of some ambiguity in the nomenclature . . o or 

in respect of the work-content of the occupations." 10/ 

For example, in Minor Group 0-0 (Architects, engineers, and surveyors),
 

it seemed clear enough, to those conducting the survey, to include in this
 

group all engineers who possess a degree or a diploma. However,
 

a great deal of difficulty was encountered in classifying some oc
cupations like foreman and technical superintendent in the engin

eering industries, since the actual qualifications of these per

sons were not available nor was there any clear understanding of
 
the work-content. However, on the basis of general appreciation
 

of the situation, it was decided to treat foremen and technical
 
superintendents in the following industries as engineers: (1) iron
 

and steel: primary products,(2) iron and steel: secundary products,
 
(3) aluminum, brass, and copper: secondary products, (4) general
 

engineering and electrical engineering, (5) automobiles and coach
 
building,(6) shipbuilding and repairing,(7) aircraft manufacturing
 

anI repair services, and (8) railway wagon manufacturing. 11/ 

/ Pitambar Pant and M. Vasudevan, Occupational Pattern in Manufactur

ing Industries, India 1956, (Planning Commission, Scientific and Technical
 

Manpower and Perspective Planning Division, Delhi, 1959). 448 pp.
 

10/ Ibid. p. 432.
 

11/ Ibid. p. 433.
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Chapter 3. Selection of Occupations to Include in the Inventory
 

Exactly which occupations should be included in 
a high-level and skill

very careful consideration. The manpower

ed manpower inventory requires 


(time, money,

consultant should first evaluate the extent of his resources 


the ends he wants to accomplish. An attempt to
 
and staff) in terms of 
 costly


all high-level and skilled occupations may 
be a lengthy and 


assess 

process and may not be absolutely necessary for the purposes of the study.
 

Because of the expense involved, the choice of specific 
skills may be limit-


Once the
critical shortages are evident. 
ed to those occupations in which 


economic factors are taken into account, the following 
guidelines for selec

ting high-level and skilled occupations for an inventory 
may be considered.
 

Criteria for Selecting Occupations 

The selection of occupations requires a knowledge 
of the economic devel

opment plan of the country as a whole and the plans 
of ma, or economic activi-


The manpower consultant should rely on the advice 
provided by govern

ties. 

establishment administraturs. When the pro

ment personnel and industrial 


spective plans are considered, a determination that significant occupations
 

manpover inventory may be based on the
 
belong in a high-level and skilled 


the amount of education or special
following criteria: occupational title, 


training required, or the significance of the occupation to the economic
 

plans. Depending on the particular situation and 
development and industrial 
the country, other criteria may also be established. 

The following sections
 

discuss the major criteria. 

Occupational Title. The selection of occupations 
to be considered high-level
 

may be guided by the descriptive occupational title or activity. However,
 
It
 

great care must be used in making a selection according 
to titles alone. 


same titles have been used for some
 is important to note that, although the 

the same levels of
 

occupations for a long time, they do not always denote 


The designation of engineer is one example of an 
occupational title
 

skills. 

In some countries, the title is
 that often overstates the duties involved. 


to anyone who works with machinery or who maintains the heating

applied 

plant in an apartment building, for example. An analysis of the actual job
 

these workers are
 
in these cases would probably indicate that 


performance 

more likely to be machine-tool operators,in the first situation,or janitors,
 

in the second. The title of engineer, in these cases, 
may have been fostered
 

or adopted by the worker to upgrade

by the employer in lieu of more wages, 


or labor force survey.himself when responding to a census 

occur. As a consequence of technologi-
The opposite situation may also 

may be continual change in occupational duties of cer
cal development, there 

Many occupations found in modern
 tain jobs, but not necessarily in titles. 

of years despite the
 same titles over a period
industry have retained the 


changes in job content. For example, traditionally, the title of blacksmith
 
in modern indus

is applied to men who shape metal to form shoes 
for horses; 


try, the job of blacksmith has evolved into a highly 
skilled maintenance and
 

industries.
 
repair occupation in the manufacturing and petroleum extraction 
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Obviously, training requirements for the job of blacksmith in the tradition

al society are different from those in the modern society. Therefore, when 

selecting occupations for inclusion in an inventory, it is necessary to in

vestigate the job content of occupations rather than relying on titles alone. 

The job content will also be a clue as to the level of skill and will help 

determine whether that level should be included in the inventory. A compari

son of wages or earnings scheduled for the same occupational title in differ

ent induhtries or establishments in the same industry may also help to indi

cate the level of skill.
 

Education or Special Training Required. In making an intelligent selection
 

for inclusion in an inventory, a significant criterion is
of occupations 

the level of formal education and or training that is typically associ

ated with the occupation. i/ 

Some of the problems of identifying and matching job titles with levels 

of educational requirements %ere discussed in chapter 3 under the section,
 

Adaptati ns of the ISCO. rollowing the system of categorizing occupations
 

table 1 indicates the types of occupations that are
by levels of education, 

found in the high-level and skillcd groups. Since it is assumed that 

occupations requiring little education or specialized training can be filled
 

are usually omitted from high-level
without difficulty, Class D occupations 


and skilled manpower inventories. 

An inventory of skilled manpower does not necessarily have 'o include 

the three groups. The detail in which occupationsall occupations in each of 
are selected may range from the very general(that is, all professional tech

nical occupations) to the very specific (engineers, by specialty and
 

amount detail purpose of the survey, thefunction). The of depends on the 
data, and the time and money allocated to makedegree of detail of the basic 

to too specific, feelingthe investigaition. home statisticians hesitate be 
that general information is sufficient. But, for many purposes, such as 

and providing vocational guidplanning educational programs and facilities 


anceptudies that are too general conceal real differences among 
occupations.
 

there is not necessarily a systematic relationship be-In practice, 
tween training received by an individual and his actual career. (See discus

sion in chapter 2, page 7.) By definition, an occupation relates to the 

type of work usually performed by an individual, no matter in which industry 

he works and, in principle, no matter what kind of training he has received. 
they point of view of instruction and

Some occupations are homogeneous from 

training required for them (such as physician); others are quite heterogene-

In this latter category, it is very difficult to establish 
rigid links
 

ous. 


12/ Both ILO and OECD recommend the use of educational attainment as
 

the means of identifying levels of occupations. See ILO Report of the Meet

in- of Experts on the Assessment of Manpower and Training Requirements for 

Economic Development, 7th Item of Agenda (Geneva,l-12 October, 
1962), p. 19.
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Examples of occupations and educational requirements in high-level
Table 1. 

and skilled occupational categories
 

Educational
Occupational Typical 


categories occupations training
 
requirements
 

Class A; Professional
 
1. 	Scientific and 


technical 


2. 	Other Class A 


Class B: Subprofessional 


Class C: Clerical, sales, 

and skilled manual 

(craftsmen) 


Engineer, chemist
 
physician.
 

Manager, administra
tor, teacher, lawyer,
 
economist, statistician
 

Technician, draftsman, 

laboratory assistant, 

nurse, primary school 

teacher. 


Secretary, sales worker, 

machinist, tool and 

liemaker, all main-

tenance workers,
 

at least 16 years of
 

education and/or
 

training.
 

at least a secondary
 
education (12 years)
 
plus 2 years of tech
nical or vocational
 
education or their
 
equivalent.
 

at least a secondary
 
education or its
 
equivalent.
 

This is evident in broad
between educational attainment and occupation. 


categories of occupations, such as sales personnel and clerical workers.Even
 

in specific occupations, such as engineer, nurse, or economist, in which 
cer

there is a wide distribution
tain levels of education are usually required, 


of educational attainment.
 

of formal education actually ac-
Table 2 illustrates 	the broad range 

labor force in selected occupations in the United
quired by the experienced 


of the mechanical engineers and nearly
States. In 1960, more than half 

of the chemists and economists had completed 4 years or more
three-fourths 


of college. Although these occupations are usually associated with universi

ty degrees, a fairly large portion of the people in these occupations 
never
 

had entered college. Similar comparisons may be made with the remaining oc

cupations in the table, which usually require at least a high-school educa

tion (12 years).
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The data in table 2 are indicative only of the formal educational
 

attainment of incumbents of occupations; it does not relate to the educa
tional requirements of the job. In addition, the table does not indicate
 

the amount of experience or on-the-job training that was acquired in order
 
to qualify for the job. Actually, these workers probably underwent many
 

years of work experience and on-the-job training which are not reflected ill
 
these data.
 

Table 2. Years of school completed by experienced labor force
 
in selected occupations, United States, 1960
 

(Percent distribution)
 

Selected occupations Primary ligh school College
 

(male, except as noted) Total school 1-3 1 1- over Median
 
(1-8) (9-11(12) (13-15) (16 or 

more)
 

Engineer, mechanical.... 100.0 5.0 6.6 15.7 18.9 53.8 16.1
 

Chemist................. 100.0 2.1 3.1 10.6 13.8 70.4 16.6
 

Economist............... 100.0 1.1 2.1 10.0 13.8 73.0 16.8
 
Draftsmanf............... 100.0 2.4 9.7 42.4 35.2 10.3 12.9
 

Nurse (female).......... 100.0 4.2 9.4 33.2 39.8 13.4 13.2
 

Technician, electric
 
and electronic........ 100.0 4.0 14.3 45.8 31.3 4.6 12.7 

Manager, office (mfg.).. 100.0 8.8 13.5 27.0 21.1 29.6 13.1 
stenographer (female)... 100.0 2.0 10.3 65.8 19.1 2.8 12.6 

Mechanic' and repairman,. 100.0 37.4 27.3 28.3 6.0 1.0 10.4 

Source: U.S. Census of Population 1960, PC(2)7A, Final Report, 

"Occupational Characteristics," 1063, table 9. 

Significance to Economic Development Plan. Another consideration in se
lecting occupations for an inventory is their significance to the economic 

development plan. Most of the high-level manpower reports that were reviewed 

for this manual limited their stuLldies to those occupations which were con

sidered strategic to economic growth and/or to the attainment of sociopolit

ical objectives. In this type of survey, it is necessary to go down the list 

of occupations in the country and select those that are considered "critical" 

for the particular objectives. In general. the occupation should contribute 

to the performance of an activity judged essential in the country 's (evelop

ment. 13/ 

13/ Strict adherence to this statement may exclude some occupations, 

such as archeologist or art historian. However, people in these occupations 

or with these skills mav be included in a high-level manpower inventory 

since they could easily transfer to occupations. such as teaching, which are 
essential for fulfilling economic development plans. 
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in their effort to improve the physical well-being of 
Some countries, dentists,
 

concentrate on obtaining the number 
of physicians,


their people, and
Al)
medical personnel (from clams 
and other professional
pharmacists, 

the number of nurses, dental assistants, 

medical technicians, and other medi-

These data can provide the neces
cal supporting personnel (from class B). medical personnel perof professional
compute rates 
sary information to In
 
100,000 population for estimating current 

need and future requirements. 


addition, functional relationships of closely linked occupations 
(e.g., doc

dentists to dental assistants) may provide 
a clue as to the
 

tors to nurses, 

degree of underutilization of class 

A occupations.
 

Other specific occupations or occupational groups may be the focus of
 
some countries want
For example,


attention in economic development plans. 
 (from class A2)

number of managerial and administrative 

people

to know the 

because of the possible shortage of 

entrepreneural skills needed to run pri

planned in the economic development program.
 
and public enterprises
vate 


Still other countries want to know the nuAber of 
teachers and other trained
 

personnel available for teaching positions 
in order to gauge the feasibility
 

of their educational expansion programs.
 

attention
 
Many of the more economically advanced 

countries focus their 


For the past 15 years, Canada, the United
 
on technically trained personnel. 


and various countries of Europe have 
collected information on engi-


States, 

neers, scientists, and their supporting 

technical personnel in order to pre

vent or alleviate a shortage in these 
occupations. These countries have gone
 

down the totals to show
and now break 

beyond compiling aggregate numbers 


and mechanical), function
 
branches of engineering (civil


such items as 
 These surveys sometimes inand education acquired.
(teaching, research), 

clude engineering aids, technical assistants, 

technicians, and similar occu-


Results from a survey which
 
pations in the class B occupational 

category. 


includes detailed information on occupations 
can reveal essential data need-


The
 
ed to plan educational facilities and 

to provide vocational counseling. 

activity in developing


growth of scientific and engineering

anticipated 


interest in collecting information on 
scien

countries h.as stimulated their 


tific and technical occupations.
 

Determination of Priority Occupations
 

A reasonably satisfactory list of occupations may be selected by using
 

or other criteria as dictated by the needs of
 
the criteria outlined above 


the economic development plan may emphasize 
the
 

the country. For example, 


intention to replace foreign nationals 
with domestic employees in certain oc

high-level occupations
manpower consultants select 
cupations. Generally, the economic
under the assumption that 
are common to all industries
which 
 rather than in
 
development plan calls for expansion 

throughout the economy, 


such a basic listing may overlook im-
However,
a specialized industry. 1J/ 
 e.g., printing trades.
 
portant occupations that are unique to 

one industry; 


W/ There are exceptions, of course, especially 
in countries where the
 

of the development plan is concerned 
with the con

most immediate project 

struction and operation of one specific 

industry, such as electric power.
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If a survey of employing establishments is conducted, occupations that were
 
omitted in the basic list may be added by using an open-end questionnaire.
 
This technique permits employers to supply information on occupations impor
tdnt to their establi3hments.
 

There are occasions when no special list of occupations need be prepar
ed. Although most manpower consultants limited their investigations to a 
specific list of occupations, other consultants made no list as such but re
quested information on all occupations falling within a certain criterion. 
For example, in the 1959 Uganda establishment survey of high-level occupa
tions IS/ all occupations requiring a minimum of 2 full years of training
 
in or.der to achieve acceptable performance were included in the survey. In
 
thiA particular case, it was the responsibility of the manager of the estab
litshment to supply the list of occupations.
 

It should be pointed out that while the country may be interested pri
marily in high-level occupations, the statistician should analyze the local
 
situation to determine if occupations other than those normally considered
 
high-level should be included in the inventory. Many AID advisers have
 
raised this question because their investigations have revealed that the
 
most urgent needs of the country were for subprofessional and technical
 
skills to back up the professional workers. Moreover, if the proposed econo
mic program materialize in the specified time, there will be a greater and
 
more demanding need for skilled and semiskilled manual workers. This is es
pecially true if the country is planning large construction projects which
 
require the services of these people.
 

Importance of Classes B and C Occupations
 

As indicated earlier, most inventories of high-level manpower are limit
ed to occupations included in the class A category. People in these occu
pations require a long period of education and/or training; and planning for
 
educational facilities to supply high-level manpower needed in the future
 
also requires much lead time. However, the same situation holds true for
 
the subprofessional category and, in many cases, for the skilled manual and
 
clerical categories. These people, too, need several years of education and/
 
or training to qualify for their jobs. Subprofessional and skilled workers
 
do not materialize spontaneously. Training facilities must be planned well
 
in advance to assure an adequate supply; otherwise, a large number must be
 
imported to supervise and perform many of the office and plant activities.
 

Furthermore, there is wastage or underutilization of manpower when pro
fessional workers perform tasks at lower levels of skill-tasks that should
 
be performed by technicians, aidsp and other middle-level personnel. Middle

1J/ Robert L. Thomas, Survey of Manpower and Training in Uganda,Ford
 

Foundation, 1 S9.
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level workers are frequently overlooked 
in a survey, and the supply of these
 

workers usually falls far short 
of the demand. According to Dr. 

Harbison, 16/
 

accumulation of middle-level 
personnel should in

the required rate of net 
than the growth ratt: of high-level 

manpower.
 
percent faster 
crease about 50 

middle-level occupations to the 
list is not
 

If the cost involved in adding 
 seriously including these
 should consider very 
too great, the statistician 

may help avoid severe problems not only of
 

The extra effort
occupations. 
 but also of underutilization of 
pro

short supply in middle-level personnel to the economic
 a major hindrance
which might prove

fessional personnel 


development plans.
 

and Human Resourcb
"The African University

]/ Frederick Harbison, 
 Reprint No. 33 from
and Indvstrialization,
Development," Studies in Labor 


3, No. 1) 1965, p. 56. 
Modern African Studies, (Volume
The Journal of 
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Chapter 4. Sources of Mannower Information 

Information from a wide range of sources may be used to make an inven
tory of skilled and high-level manpower. In developed countries, this infor
mation is relatively easy to locptm because censuses, surveys, registrations, 
etc. are usually fairly well ectau]ished as part of the information-gather-.
ing functions of government agencies. In developing countries, only recent
ly has there been an awareness that msnpower is a part of economic develop
ment, and very little progress has been made by government agencies to 
gather manpower information. Since many of these countries have no central 
depository for the manpower information they do have, it takes care and 
resourcefulness in putting the pieces together to come up with a reasonable 
estimate of the current situation.
 

Every piece of data that can be found should be preserved even though
 
it may not appear at first to supply the information required. There is al
ways the possibility of eventual use of even fragmentary data as a device
 
for checking the reasonableness of estimates obtained from other sources.
 
Chapter 5 describes the method of developing an inventory by assembling data
 
from various sources.
 

The following list of potential sources of information 17/ from which
 
to make estimates of high-level manpower is far from complete. It should
 
serve, however, as a checklist and illustrates some of the possibilities to
 
be explored and the need to exert imagination and ingenuity in searching for
 
useful information.
 

Census of Population 

A population census is the basic statistical tool for any manpower anal
ysis since it is a total count of people in a country at one point in time. 
Statistics on the personal characteristics of the economically active (labor 
force) and inactive population; such as age, sex, education, geographical 
location, marital status, etc.; provide indispensable information for ana
lysing the composition, distribution, and growth of the population and form
 
the basis for estimating the future supply of manpower.
 

In addition to the personal characteristics of the population, 'many
 
censuses collect information on the economic characteristics of the labor
 
force. Such information includes the occupational and industrial attachment
 
of members of the labor force. When these data are further cross-classified
 
by age, sex, educational levels, and other personal characteristics, they
 
provide a much clearer picture of the composition and quality of the current
 
labor force. Some countries do not publish detailed occupational and indus
trial information in their census reports although this information may al
ready be punched on IWM cards. It may be possible for the manpower consul
tant to request that these cards be rerun to obtain this information.
 

17/ See also: Occupational Employment Statistics Sources and Data;
 
BLS Report # 305, U.S. Department of Labor (Washington, June 1966).
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but infrequent, intervals of from
 
Usually, censuses occur at regular, 


years old by the time
 
and the information is often several
S to 10 years, (one that is less than 5 years old)A recent census
the data are available. 


Appendix E provides estimates of the
 may provide a benchmark 
against which to measure 

the accuracy of current 
es

derived from other sources.
timates and administrative occupadistribution of professional
number and percent 
 are derived from
Most of these data 
groups in selected countries.
tional 

censuses of population.
 

Some censuses in developing countries provide data that are of 
limited
 

stem from problems of
 
Many of the limitations 
use in manpower analysis. 


classification and are not necessarily 
inherent in the census system itself.
 

here only as a precaution against 
using the data without
 

They are mentioned 
 usefulness of the data,
In order to judge the 
investigating the concepts. 


the following items should be considered:
 

Concepts of employment and unemployment.
1. 


Systems of classification, particularly 
occupational and industrial
 

2. 

classification.
 

concepts and definitions from one census to 
ano

3. Comparability of 


ther.
 

aborForce Sample Surveys
 

the labor force 18/ supplies current 
information about the
 

A survey of 

economically active population. It
 

and characteristics of the
composition or once a month, usually by
 
may be carried out once a year, once 

a quarter, 


personal interviews conducted in sample 
households which have been scientifi

provides information
 
A labor force sample survey usually


cally selected. 

necessary to make current estimates 

of the employed and unemployed and 
their
 

and industrial attachment. 
 However, because of the
 
age, sex, occupation, 

error that may result from the use 

of a probability sample, reliable and 
de

tailed occupational estimates, especially by 
industry and geographical area,
 

cannot usually be developed.
 

Other items pertaining to socioeconomic aspects of the labor 
force may
 

Supplementary informa
also be included, from time to time, 

in the survey. 


tion may include items such as:
 

labor force are currently
 
1. School enrollment--whether those in the 


attending school or training institutions.
 

schooling or training attained by
 
2. Educational level--the length of 


those in the labor force, expressed in 
-umber of years.
 

Force Survey in Develovin! Countries, an 
AID
 

IS/ See Conducting a Labor 


manual prepared by the Bureau of Labor Statistics, 
September, 1964.
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3. Occupational mobility--the current occupation compared with that
 
held, say, a year ago.
 

4. Internal migration--whether there is movement in the labor force 
from arep to area or from industry to industry. 

5. Job held compared with training received--whether the current occu
pation matches the type of training received. For example, a person trained
 
for the law working as a bookkeeper.
 

The limitations encountered in using labor force survey data are simi
lar to those found in using census data. Assuming that the sample is well
 
designed and scientifically selected, probably the greatest source of error
 
in estimation arises from misunderstanding concepts and definitions. Other
 
nonsampling errors may arise from interviewer or respondent bias, such as
 
the tendency of the respondent to upgrade his position.
 

Migration Statistics
 

Statistics on the movement of people into and out of a country can
 
yield very useful information for estimating numbers of skilled workers.
 
Usually, migration statistics reflect the economic conditions in the country
 
of origin and in the country of destination. For example, in the early
 
1920's, Norway lost more than half of her engineering graduates, many of
 
them to the United States; in the depression years of the 19301s when unem
ployment in the United States was serious, many of these engineers returned
 
to Norway. 19/
 

Large numbers of people moving into a country may be an important 
source of labor and especially of the skilled workforce. For example, heavy
 
immigration occurs in countries such as Switzerland where immigrant labor
 
represents about 10 percent of the total population and about 25 percent of 
the labor force. 20/ Germany imports large numbers of workers of various
 
skills from other countries; Sweden has a record of about 10,000 immigrants
 
a year; and Tsrael has large numbers of skilled immigrants each year.
 

19/ Harold Goldstein, Methods of Forecasting Demind for and Supvlv of
 
Scientists and Engineers, Organisation for European Economic Co-operation,
 
(Paris, June 1958), p. 46.
 

20/ Adolf Sturmthal, Current Manpower Problems: An Introductory 
Survey, Institute of Labor and Industri.al Relations, (Univer.ity of Illinois, 
February 1964), p. 48. 
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In contrast, qualified people leaving a country to take 
a job in anoth

a "brain drain." 21/ Emigration
is called
er country contribute to what 

numbers of students study


tends to be especially significant when large 


abroad. For example, of the 7,357 Republic of China students who l.eft for
 

graduate study abroad during the years 1957 to 1963, only 481, or 7 percent,
 

Thc main problem, according to the report, is
 
had returned by 1965. .2/ 

that the Chinese scholars were not sure whether they would get 

suitable work
 
they studied.


after their return, so they took jobs in the country in which 


Not all governments maintain migration or passport records on the occu

or skill levels of the people leaving or entering the country. 
In


pations 

come from other
view of this fact, in- and out-migration information must 


maintain
several universities in the Philippines
sources. For example, 

migration records of people in high-level occupations. The Netherlands and 

Denmark have developed data on net emigration from membership rolls main

tained by some of the professional societies. A recent study was made of 

Chile wor'cing in the United

the employment of high-level employees from 


States. 21/
 

Another possible way of supplementing incomplete migration information
 

the major countries of destination,
is to review immigration statistics of 


such as the United States, Canada, and most European countries. These coun

tries maintain detailed records of immigrants by country of origin and by
 

number and percent distribution of

occupation. Table 3 illustrates the 


scientists and eng;ineers admitted to the United States as immigrants for 
the
 

fiscal years 1962 r.,d 1963, by country or region of birth.
 

Industrial Censuses
 

Occupational information by industry may be obtained as a byproduct of
 
annual surveys of industrial production.
industrial production censuses or 


Guided by United Nations recommendations, many developing countries conduct

2_ Morris A. Horowitz, La Emigracion de Profesionales Y Technicos
 

Argentinos, Editional del Instituto Torcuato di Tella, (Buenos Aires, 1962).
 

22/ Statiaitics issued by the Republic of China's Ministry of Education,
 

reported in Survey of International Deyelopment, Vol. II, No. 10, October 15,
 

1965, p. 2.
 

Sergio Guierrez Olivos and Jorge Riquelme Perez, La Emirracion de
;3/ 

Nivel y el Caso de Chile, Pan American Union,
Recursos Humanos de Alto 


(Washington, 1965).
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Table 3. Scientists and engineers admitted to the United States
 
as immigrants by country or region of birth,
 

fiscal years 1962 and 1963
 

Percent
Country or region of birth Number distrcen
 
: : distribution
 

All countries ....................... 10,230 100.0
 

Europe ...... 0 ..................
Austria .. . . ........ ....... 5o433 53.1
ii i ! i 
 83 .8
 

Belgium ........... .7 .6
 

Denmark ............. . ................ 108 1.0
 

rrance ............. ................... 120 1.2
 
Germany ............. ........ 
 784 7.7 
Greece ........ .. . . ....... ... . 172 1.7 

Ir eland .............. .. ........ 0. 
 107 1.0 

Italy .................... . .... . 140 1.4
 
Netherlands .... ...............
. . 192 1.9 

Norway ........................... 152 1.5
 
Poland *.......... ....... *....... . 245 
 2.4
 

Spain ........................... 
 61 .6 
Sweden *. . ..... . . *. .. * ....... 0 . . . . 113 1.1 

S"itzerland ...... ........ ......... . 218 2.1
 
Turkey .................. a......... .
 . 179 1.7
 
United Kingdom ...................... 2,078 20.3
 

Other Furope ...................... 
 624 6.1
 

Canada ................. 0 ...... 1,159 
 11.3 
Mexico ............... ..... -... ....... . 119 1.2
 
Cuba ......... .......... 487 4.8
 
South America ........................ 546 5.3
 
Asia . . ................ ............. 
 1,904 18.6
 

All others .......... ... 0......... .... 582 5.7
 

Source: National Science Foundation, "Scientists and Engineers from
 
Abroad, Fiscal Yearis 
1962 and 1963," Reviews of Data on Science Resources,

Vol. 1, No. 5, NSF 65-17 (Washington, July 196S),8 pp., based on tabulations
 
prepared by the Immigration and Naturalization Service, U.S. Department of
 
Justice.
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The main purpose of these censuses 
was to
 

ed an industrial census in 1963. industrial
various

the physical facilities of the 


information on
obtain 
Many of the censuses also requested 

informa
plants and their predvction. In
 

number and types of employees 
working in these industries. 


tion on the broad categories and not in
 
most cases, the occupational information is 

in 
available in
 these censuses were not 
The results of 
occupational detail. 


time to incorporate in this manual 
or to analyze their usefulness 

in supply

ing adequate manpower data.
 

One important product of an industrial 
census is the master list of es-


This list is
the census.
for conducting
that was developed
tablishments of estab
invaluable to the statistician 

as a basis for setting up a survey 


lishments to obtain information 
on high-level and skilled occupations.
 

,urvIes of Establishments
Periodic 


current employment information, 
many
 

obtain reliable and
In order to Sample establish
countries conduct periodic surveys 

of establishments. U4/ 


ments supply c vrent data on the number 
of employees, the hours they worked,
 

and the earnings they received 
during a specified period. 25/ 

Most countries
 
total
 

which conduct this type of survey 
usually require information only 

on 

any


(wage earner) employment, without 

and production worker
employment, while useful for
This type of data, 


breakdown for individual occupations. 


other .purposes, is of little value 
to an occupational survey.
 

some countries
 
Fortunately, however, establishment 

reporting systems in 

selected occupations, especially 
those requiring long 

request information on and techni
periods of education and training, 

such as engineer, scientist 

manual
 

systems also request information 
on skilled 


cian. A few reporting in their annual
for example,

Nigeria, Tanzania, and Uganda,
occupations. 


employment and earnings surveys, 
request information frcm each establishment
 

distribution by major occupational 
groups and on selected individual
 

on the 
 all establishments
these surveys include
Generally,
skilled occupations. 

a sampling and therefore provide 

a fairly detailed and reliable
 
rather than 


However, definitions of occupations used in 
these surveys must be
 

report. for the high-level manpower
those selected 

compared very carefully with 


survey.
 

Since employers are in the best position 
to provide detailed work infor

mation about their employees, the 
occupational data obtained from establish-


Some of
 
ments are likely to be more accurate 

than those from individuals. 


arising from population censuses 
or labor force surveys on the
 

the problems resolved on
 
appropriate occupational classification of individuals can be 


ortinl of Emplyment. Hours, and
 
See How to stablish Current Re 

May 1966. 
an AID manual prepared by BLS, 


Earninfs in Developing Countries, 


By definition, establishment surveys do not cover 
the self-employ

21/ 

ed, unpaid family workers, unemployed 

workers, or other workers not employed
 

Data on these workers must be obtained 
from labor force
 

in establishments. 

surveys or from other sources.
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the basis of the employers' more objective knowledge of the work to which an
 
individual is assigned. In addition, occupational employment data may be
 
related to other relevant information, such as occupational earnings and
 
wages, as an aid to occupational classification or identification of skill 
levels.
 

Special Surveys of Establishments
 

Labor statistics offices in many developing countries conduct special
 
one-time surveys of establishments to obtain information on certain aspects
 
of the labor force. The most frequent type of survey relates to occupation
al wages and salaries for establishing minimum wage rates. Some of these
 
turveys request that establishments supply the total number of workers in
 
each occupation. Although data from the last previous survey may be out
dated by the time the manpower consultant arrives in the country, it is pos
sible that such information may serve as a benchmark for estimating current
 
employment in selected occupations. The data may also provide & clue to the
 
occupational pattern within the industry. Even if occupational totals are
 
not available, the consultant can get some idea of the types of occupations 
found in industrial establishments.
 

Employment service offices in many countries also 
conduct special em
ployer surveys to obtain occupational information relating to curr,nt vacan
cies and anticipated requirements. Some of these surveys have been done
 
with the assistance or under the direction of a manpower consultant from
 
various intefnational agencies. Reports of some of these surveys are listed 
in appendix A.
 

EISjDyaent Service Offices
 

In addition to conducting special employer surveys, employment service
 
offices frequently maintain records of occupational employment by industry

and geographic area. 
Although these data may have certain limitations, some
 
account of the manpower supply-demand relationship of occupation by industry

and by geographic area may be obtained. For example, employment service
 
staff members of the Bangkok-Thonburi area visit employers of 10 or more
 
workers to obtain job orders and other employment information. Depending on
 
the kinds oC records maintained, it may also be possible to determine both
 
the occupational qualifications required by industry and the qualifications

of workers seeking jobs. Supplemental information from employment service of
fices may provide broad insight in the field of manpower and human resources
 
on such pertinent factors as:
 

1. Inducements which may lead qualified personnel who withdrew from
 
the labor force to take up employment again in their specialized occupations.
 

2. Attitudes of young people toward preparing themselves for careers
 
in specialized occupations.
 

3. Obstacles to employment of qualified older or handicapped persons
 
who received training in specialized occupations.
 

- 25 



does not supply precise measurement of
 
type of information
Although this of the manpower


for a comprehensive picture
it is essential
occupations, 

situation.
 

In Rome countries, Great Britain and 
India notably, the national employ-


Since
 
ment exchanges maintain a special 

roster of all professional people. 

to register with
 requiring university graduates
1961, Indonesia has a law 

(See section on national rosters, 
page 29.)
 

the National Employment Service. 


Universities and Trainint Institutions
 

the best ways of determining numbers 
of people who are educated
 

One of 

and/or trained for certain occupations 

which fall under the category of high

records maintained by education and 
train

level manpower is to look at the 


ing institutions. University records can reveal the 
number of graduates in
 

and technical and vocational schools 
can supply the number
 

each profession; 

of graduates in subprofessional and 

skilled occupations.
 

manpower surveys conducted in developing countries
 
Many of the recent 
 the numbera source for estimatingrecords as

used university and training 26/ 
of individuals qualified in each professional and technical 

occupation. 


make a periodic survey of the higher
 
A few countries, Pakistan for example, 


on faculty, enrollments,
obtain information
educational institutions to 


entrance requirements, graduations, 
and related matters.
 

for estimating levels of 
Although university records are a major 

source 

these sources indicate the "trained 
as' graduates and not
 

trained manpower, 

Other factors to consider when analyzing 

records
 
the "employed as" workers. 


from universities and training institutions 
are:
 

work in theirwho are not able to find
number of graduates1. The 

For example, some developing
 
chosen field and who are currently unemployed. 


of lawyers and liberal arts graduates 
who are
 

have large numbers
countries who arewere educated and
in the field for which they

unable to find work Theseat a lower level. 
a job either in another field or 

not willing to take a relatively largecountries, constitute 
"educated unemployed" may, in some 

proportion of the university output.
 

a in anoth,,rin one hif-ld who tak e job
2. 'he number ot ar.Idtiadel, 

h lli som(' additional traingradi,tti' call,
tid , I OV,.11mp|I '. a law -,cioo] 


.1c 1iini st rato 0
 
in , |l'om ,111 ,i ( coiillltali or 
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3. The number of people who have a professional degree but who work at
 
subprofessional jobs. This situation may occur in some professional occupa
tions for which a surplus of people is being trained and the graduate may be
 
compelled to take a job at a lower level of skill in order to be employed.
 
For example, a man with an engineering degree may work as draftsman. A few
 
developing countries have experienced this paradox because their economic
 
plans have not kept pace with their manpcwer development plans.
 

4. The number of people who received their degrees from universities
 
abroad. Most Ministries of Education maintain records of students who stud
ied abroad. Generally, the list shows the type of course, country of train
ing, and whether the student has returned to his home country. A few AID
 
offices maintain lists of people who receive training grants for study in
 
foreign countries.
 

S. The number of professional and skilled workers who migrated into or
 
out of the country. (See section on migration statistics, page 21.)
 

6. The number of women graduates who qualify for professional occupa
tions but who leave the field (or never entered it) to become housewives.
 
These women may eveiitually return to the profession for which they were 
trained and should be taken into consideration when planning a survey of
 
skilled mkinpower resources of a country.
 

Government Imployment Statistics 

Many people having professional, technical, and administrative skills
 
and training are employed in Government agencies. In fact, in some coun
tries, Government is the major employer of these people. It is estimated
 
that 60 to 90 percent of the total high-level manpower in the newly emerging 
African countries are employed by the Government. [or example, a 1962 sur
vev of occupations in Ghana revealed that, of the total nonagricultural 
labor force, nearly 75 percent of the administrative workers and 88 percent 
of the professional, technical, and related workers were employed in Govern
ment agencies. Z.Z/ Where such a situation exists, a survey of Government 
agencies alone would insure at least a major portion of total high-level man
power in the country. Such data may be available from the central personnel 
office of the Government. Individual agencies must be contacted for this 
information in those countries which have no central personnel office. 

In addition to supplying employment data-of those who work in the Gov

ernment sector, some individual Government agencies, as a byproduct of their 
regular functions, may be able to provide data cn other high-level and skill
ed manpower. Records of the Ministry of Education may provide information 

/ The Occupational Patterns of Employment in Ghana. 1962, Employment 
Information Branch, Department of National Employment Service, (Accra, 
October 1963), tables 3 and 4 on pages 7 and 8, respectively. 
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secondary schools and on professors 
in universi

on teachers in primary and supply statis-

Public health and welfare agencies may 


ties and colleges. Government
 
and other medical professions. 


tical data on doctors, nurses, 


offices which administrate 
the operation of public utilities 

or other econo

supply employment data on 
the people employed in
 

usually can 


these fields.
 
mic activities 


Remulatory Aaency Statistics
 

regulate or control
 
certain Government agencies


In some countries, and
railroads,
such as electric power plants,
services functions,
public Public utilities, in such cases, 
report
 

telephone and telegraph facilities. 
 Included in the
 of their operations.
the various aspects
periodically on For ex
statistical information relating 

to their employees. 

reports may L include in their reall telephone companies
in the United States,
ample, data on the
statistical
Commission 

port to the Federal Communications 


This is the only source in the
 
numbers and occupations of their 

employees. 
selected occupations


obtaining employment information on 

United States for 


in professional, technical, and 
skilled groups within the telephone 

industry.
 

licenses and Registration Boards
 

and skilled people
of professional
maintain registers
Many countries the licensing
Records from 

through a licensing or registration system. 


occupations of persons who
 
provide accurate information on 


authorities can they can practice
diploma before 

to pass qualifying tests or show a 
have 


In the United States, registration is done by
 
or trade.
their profession 


municipalities, State governments, 
or private professional associations, 

but
 

(for example, Greece,
In some countries,
Federal Government.
not by the to
 
the National Government issues 

licenses 

Philippines),
Thailand and the 


practice a profession or trade.
 

which require licensing or registration are usually con-

Occupations Among the professional
 

some way with public health and 
safety.


nected in 
included in this category are architect, 

engineer,
 
occupations that may be and, among the skilled trades,


teacher;

physician, pharmacist, nurse, 

and truck driver.
 
plumber, electrician, electrical 

lineman (high-tension), 


obtained from licensinig and registration records can
 
The information small
and others working in
the self-employed
supply important data on unless these records
However,


and business service offices.
professional and whether
 status of these individuals, 

are kept up to date, the current 


they are still in business or employed, 
may not be known.
 

Iranchise and Tax Records
 

or
for practicing a profession

to a license to qualify
In addition 


trade, pay such a tax are selfsome municipalities require the payment 
of a fee or tax to conduct a
 

The people who usually
nonincorporated business. 


employed professionals, such as lawyers 
and economists, as well as register
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ad or licensed professionals and skilleu workers who operate their own bus
inesso. These data are not necessarily accurate since many people may
 
escape paying franchise taxes if the tax requirement is not enforced. The 
data may, however, supplement or reinforce information obtained from other 
sources.
 

National Rosters
 

A national roster is customarily limited to scientific, professional,
 

and related technical occupational categories, It lists all individuals who
 
are classified as working, or qualified to work, in their particular pro
fession. 
 The roster may be based upon voluntary or compulsory registration
 
of certain professionals or upon compulsory reports from employing establish
ments.
 

Generally, the national roster (or register) is maintained by a Govern
ment agency (usually, the Employment Service Office) which is concerned with
 
the supply of high-level manpower. However, other offices may be assigned
 
this responsibility. For example, in Turkey, the Research and Development
 
Office in the Ministry of Defense maintains a roster of scientific and tech
nical personnel. Thalandis National Commission of Education publishes a
 
Who's Who of university graduates based on university records. In Mexico,
 
each graduate in a technical or professional field is registered in the 
Regiatro de Titulos Profesionales in the Direccion General de Profesiones. 
The Oevelopment Board ot Jordan has recently set up its National Registry of 
Professional and Technical Mtanpower. The Economic Planning Board in Korea
 
has published a roster of professional engineers in that country. Some Gov
ernments make contracts with professional societies to maintain national
 
rosters. 
 ln the United States, for example, the National Science Foundation
 
maintains registers of scientists through the assistance of professional
 
societies which send registration forms to their members.
 

The major problem with rostern; is the high cost and difficulty of keep
ing them current with the inflows and outflows of each occupation. If it
 
is not comp3ulsory, qualified persons may fail to register in the first place,
 
or later fail to provide the information needed to keep the roster up to
 
date. It' registration is compulsory, rosters may provide information show
ing the number of individuals qualified to perform certain occupations; but,
 
because of difficulties in follow-up, no information on the current status
 
of these people may be available.
 

Professional Societies and Trade Unions 

Mtembership rosters from professional societies and trade unions are 
valuable as a source of occupational information and provide an inexpensive 
way of collecting data on high-level manpower. They have been used success
fully in a few countries (for example, Norway, Denmark, and the Netherlands) 
in which society membership includes substantially all members of an occu
pation. They are especially useful when trying to count the number of self
employed in a particular occupation.
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more
 
of professional societies and trade 

unions ar 
I4eborship rosters 

is neededare required or if a license 
likely to be current if annual dues 


to practice the profession or trade. 
Usually medical and health professional
 

people in
information on 

most accurate and current 
provide the
societies


these fields.
 

with caution since they may be
 
Membership statistics should be used 


of ways:

misleading or biased in a number 

or trade are menof occupation
1. If only a portion of the members an 

ber of the society or union.
 

2. If the organization covers many 
occupations in the same generalized
 

a union may be organised in the 
metalworking field and
 

field. For example, 

semiskilled machine-tool operators 

to
 
include all occupations ranging from 


highly skilled tool and diemakers.
 

If the membership fluctuates 
with supply and demand.
 

3. 


4. 	If individuals are members 
of more than one society or union.
 

to the status and
 not kept up to date as 
5. If membership records are 


of members.employment 

Social_Health, and Unemployment Insurance Plans
 

Records maintained by social and 
health insurance plans generally 

cover
 

categories and make no effort to 
keep information on in

broad occupational 

dividual occupations. In a few exceptions, 

however, certain occupations come
 

may provide some information on occupations
 under a special system 28/ which 	
the socialby these plans. For example,


who are covered
of individuals 

insurance systems in Uruguay and Yugoslavia 

make special provisions for mem

in Japan and Nicaragua, for
 
and for teachers;
liberal professions
bers of 


and in Norway, for nurses and a few 
other occupations.


teachers; 

also
 

records of unemployment insurance 
programs may 

In some countries, 

about people in various occupations, such as the 

provide useful information 

employment status, geographic location, 
and industry in which last employed.
 

in the more eco
programs are in operation primarily

Unemployment insurance 
nomically advanced countries, and generally exclude large segments 

of work

and government. Only a
 
such as those in agriculture, service, 

trade, 

in the Arab
ers, 

in South America (Uruguay, Ecuador, Chile) and 
few countries 
 plans.have unemployment insurance
States (Algeria and Iraq) 

Social Securthe World. 1964,ThroushoutSocial Security Programs28/ 
U.S. Department of Health, Education, 

and Welfare, Gov
ity Administration, 

ernment Prtnting Office, Washington, 1964.
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Armed Forces
 

Military service in some countries offers various types of training for
 
young men called to serve their country. Because this training is usually
 
for occupations that are related to military functions, some of the skills
 
may not be adaptable to civilian work. However, 
many of the skills are
 
transferable, either with or without additional training. 
 The impact of
 
military training programs on the civilian economy is 
 demonstrated by the
 
fact that, for example, practically all pilots of domestic airlines and the
 
majority of ground personnel in the Philippines were trained by the Philip
pine Air Force. Other types of training given by the military and adaptable
 
to civilian service may be for automobile and truck mechanics, metal workers
 
in various machining trades, gunsmiths, communications workers, electrical
 
workers, and clerical workers.
 

Other Sources
 

There are many other sources that may be explored to obtain information
 
on the numbers of workers in certain occupations. They are mostly at the
 
local level and include:
 

1. Telephone directories, especially the classified section which
 
lists telephone subscribers by some major occupations, such as lawyer, phy
ciaii, plumber. 

2. Local chambers of commerce or boards of trade which may collect em
ployment data for area studies for plant location or for tourism.
 

3. Industrial directories which are maintained
usually by private

ptiblishers or by industrial associations. 

4. City directories, usually maintained by local governments, which
 
frequently indicate the occupations of people living in the area.
 

5. Voter registration records, which may possibly list occupations of 
qitalified voters. 

6. Police registration records, which sometimes include occupations of
 
those people residing in the jurisdiction.
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After information from the various secondary 
sources has been collected,
 

The process
 
the data must be organized and 

assembled in an orderly fashion. 

occupational in

of setting data In order is accomplished 
by separating the 

then 
formation into the smallest component 

parts, examining these parts, 
and 

and, where possible, indus
rearranging them into meaningful 

occupational 


trial. groups. Thus, the original 
data are fitted together in logical 

form to
 

facilitate interpretation and 
presentation of the final report.
 

The major steps in the analysis 
and compilation of manpower information
 

The sequence in carrying out the
 
from secondary sources are listed below. 


step.- ;s approximately as follows:
 

Data from Each Source
Examine 


Each piece of information should 
be reviewed carefully to determine 

the
 

The data should be examined for:
 
content and nature of the information. 


Purpose for which data were obtained.
1. 


2. 	Definitions and concepts used 
in gathering the data.
 

to what time period do
 data collected;

3. Time factor--when were the 


they refer.
 

4. Coverage--numerical (universe or 
sample), industrial, occupational,
 

geographic, etc.
 

response,
 
Method used to collect the data--voluntary 

or compulsory

5. 	 personal
establishment survey,


sample, household survey or 

universe or 


interview or mail questionnaire.
 

Classify Data
 

classified according to
 
All occupational and industrial 

data should 
on 
be 

international recommendausually based 

the national systems which are 	 informa

sources and methods used to 
collect manpower 


tions. Although the 
 classification of most high-level
 
tion may influence the degree of detail, 


occupations should be at the 
finest level of breakdown consistent 

with accu-


For example, rather then combining 
chemist, physicist, geologist, 

and
 

racy. 2/ these impor
into one group (1958 TSCO 0-1), 


other physical scientists 
 Since their supply/demand re

tant occupations should be shown 
separately. 


the resulting information on 
separate occupations
 

quirements are different, 
 projections and planning educafor purposes of making
is more meaningful 


tional facilities and programs.
 

system proposed by ILO
 classification
The new 1966 occupational
20/ 

occupations in the scientific 

and engineering fields.
 
separates the various 


-
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Tabulate Data 

Some tabulations of occupational data are relatively simple; others are
 
more difficult. In some cases, occupational information obtained from one
 
or two sources may be complete as reported and no further work is needed.
 
For example, reports from Ministries of Public Realth on numbers of people
 
in various medical professions are usually unduplie.ted totals representing
 
the entire country. Wherever possible, information on physicians, or other
 
occupations not directly associated with an industry, should indicate where
 
these people work; e.g., public hospitals, private hospitals, research
 
laboratories, or self-employed. If the data are recent, the consultant can
 
be fairly certain that these reported figures are accurate. If the consul
tant has some doubts about the validity of the data, or if the data are
 
several years old, the figures may be verified or cross-checked by obtain
ing the number of physicians (for example) who applied for and received
 
licenses to practice their profession. In this case, data from licensing
 
records would have to be totaled for each municipality or province. The 
tabulation would be in the form of a listing by. geographical area to arrive 
at a total for the country as a whole. 

Occupations which are found in many sectors of the economy and for
 
which no license or registration is required may be more difficult to tabu
late. For example, chemists may do research and development work in govern
ment agencies or in private industry, they may teach in colleges and univer
sities, or they may work on their own account (self-employed) as chemical
 
consultants. To tabulate occupations which cut across industry lines, it is
 
necessary to discover and investigate all possible sources of data.
 

Each piece of information and the source from which it was derived
 
should be arranged in table form. Internal consistency and accuracy should
 
be checked to avoid overlapping or duplication of data. There is no formula
 
that can be used to determine the amount of overlapping; judgment on the 
part of the analyst must come into play. 

Worksheet 1 illustrates a method for assembling data on scientists and 
engineers from various sources. The purpose of the worksheet is to report
 
the number of people found in each occupation and to cross-tabulate these by 
major employer groups, including self-employed. Wherever possible, these
 
major employer groups should be further divided into subgroupings. The fol
lowing discussion illustrates some problems that may be encountered in mak
ing an inventory and indicates jossible solutions.
 

Column 1. In actual practice, census or other benchmark data should be
 

shown for each occupation and cross-tabulated by economic activity. For the
 
sake of simplicity, census totals for each occupation are indicated on work
sheet 1. Even though the data may be several years old, they are useful to
 

provide the consultant with some idea of the employment level of the occupa
tions as of a certain date (1960 in this case); they may be used as a con

trol for making estimates of current levels. Assuming concepts and defini
tions are consistent, census data are presented as reported.
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Worksheet 1
 
Tabulating data from secondary sources
 

Date: 	 7 

Number of employed persons as 	 Number of employed persons as
 

Scientific 	 reported by major employing reported by sources other
 

groups. than major employing groups
and 

Engineering Control
 

Franchise Licenses Professional
Occupations column Total Govern- Colleges 

of ment and Private Self- and and associations
 

1960 columns agencies univer- industry employed tax regis-


Census (3)-(6) sities 1/ 2/ records trations
 

(5) (6) (7) 	 (8) (9)
TOTAL (1) (2) 	 (3) (4) 


Engineers* 800 	 500 200 - 100 75 100 400 

- 30 30 j/ 200Chemists 300 	 100 100 


3/ 50
Physicists 100 	 50 20 - 10 10 

5 3/ 20
Agronomists 60 	 30 20 - 5 

All 	others 100 70 20 10 10 5 50
 

1360 750 360 	 155
 

*In 	actual practice, engineering
I/ No consolidated information on industry 

See text. occupations should be subdivided
employment available. 


into areas of specialty, civil
 

engineering, etc.
2/ 	No consolidated information on self-

employed available. See text and columns
 
7.8. and 9.
 



Column 2. This is left blank until the remaining columns in the major
employer group are completed to the satisfaction of the analyst.
 

Column A. Information on employment by occupation in Government agen
cies is generally available from records maintained by the Central Personnel
 
Office (or Civil Service Commission equivalent). In those countries
 
which have no Central Personnel Office, a complete survey or census should
 
be taken of each Government agency. Employment data should be shown by agen
cy and, if available, by function (research, teachi g, etc.).
 

Column 4. Data on the number of professional employees working in edu
cational institutions as teachers, researchers, and similar activities usual
ly come from reports submitted by colleges and universities to the Ministry 
of Education. Only full-time employees in colleges and universities should 
be included in the tabulation to avoid double-counting. It is a common prac
tice of many professional workers to supplement their incomes from their
 
primary places of work by teaching evening classes at the local college or
 
university. Since it may be assumed that they work full time in some other
 
economic seqtor (Government or private industry), they will be accounted for
 
in those areas.
 

Column 5. Information on occupational breakdowns in private industry
 

is seldom available in the detail necessary for an inventory. Government reg
ulatory agencies may have some occupational information in the industries
 
which they regulate; but, for most other industries, this information will
 
have to be obtained from other sources.
 

For example, professional associations ray be able to supply data on
 
the industrial attachment of their members; however, not all professional
 
workers belong to these associations. Information on occupa,'ions, cross
tabulated by industry, from a census of industry is not in fine enough de
tail to be of value in making the occupational inventory. Data from
 
labor force sample surveys show only broad occupational groups, rather than
 
detailed occupations. Special-purpose employer surveys, if they are re
cent, may be the only source of information for employment in speci
fic high-level occupations. Unfortunately, however, data may be lacking in 
some surveys either because not all high-level occupations were included, or 
because the numbers of workers in each occupation were not recorded. The 
only way of completing this column with any degree of accuracy is to conduct 
a survey of establishments. Conducting such a survey is discussed in the 
next chapter. 

Column 6. Most professional and technical personnel in the self-employ
I'd Ca.11,i'y 114' consultants who work in their homes or rent small offices ai 
hire a few employees. Because of their size, small-scale consulting firms 
are usually excluded from an establishmetlt survey. Therefore, to obtain the 
numbers of this small but important group of professional workers, other 
sources must be investigated. Telephone and business directories may supply 
names and addres-,cs of persons listed under specific professions. Business 
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the Government may also give
license records maintained by

tax records or 
The following discussion des

listings of people by professional 
category. 


and other secondary sources.
 
cribes some of the limitations in 

using these 


These column, are examples of the 
type of informa

7. 8. and .Columns The decision to use
 manpower consultant. 

tion that may be available to the of the
 

is based on the judgment, observations, 
and impressions


these data 
consultant and his knowledge of the 

particular situation in the country.
 

of people who paid a fee or tax to 
operate


7. Shows the number
Column self-employed.
 
a nonincorporated business. All these 

people may be counted as 

included in this source
 

not all the self-employed are necessarily
However, By definition, hired professionals
 
since some may not pay a franchisL 

fee. 


would not be included in this group.
 

Lists the number of scientists, engineers, 
and other profes-


Column 8. 

or registered with the appropriate 

regu
sionals who obtained licenses from 
 Unless there is information to
 
latory agency to practice their profession. 
 may assume that
 
the contrary from the appropriate authorities, 

the analyst 


employed in Government, private industry,
who are
scientists and engineers 
 Therefore,
 
and educational institutions do not need a license 

to practice. 

considered
licensed or registered may be
who are
scientists and engineers 


self-employed.
 

it is assumed that only engineers and 
a
 

In the example in worksheet 1, 

require licenses to practice. In
 

few occupations in the "all other" group 


the figure for the "license" group is 
usually higher than
 

such a situation, 

that for the "franchise fee" group, 

since professionals hired by small unin

corporated consulting firms usually are 
licensed, but do not have to pay the
 

franchise fee.
 

9.Shows the number of professionals who 
are members of the vari-


Column 
 It is in this
 
and engineering associations. 


ous professional scientific 

members may be employed by Govern

area where duplication -ould occur since 


and industry and are therefore accounted for in other
 
ment, universities, For
 

Furthermore, members may belong to more 
than one association. 


columns. 

both the chemical society and the
 

example, chemical engineers may belong 
to 


engineering society. Membership records 
may also provide an incomplete count
 

if records are
association. 

since many professionals do not belong 

to any 


not kept up to date or if dues are not required, 
names of those who died or
 

Unless it can be determined that all
 
retired may still remain on the rolls. 


or most of these professionals are members 
of societies and that the records
 

are current, data from professional society 
records should be used with cau

tion in order that the inventory may be 
unduplicated.
 

In summary, the manpower consultant must 
fill in column 6 with the best
 

information that is available to him. While there are 
many possible sources,
 

only a few more obvious ones are described here. In this particular case,
 

the higher of the two figures in columns 7 
and
 

the consultant should select 

recent enough to provide a fairly


that these data are
S on the assumption 
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accurate count of the self-employed. The consultant should not be unduly
 

concerned if a few self-employed are overlooked since the final figures will
 

be rounded. Columns 3 and 4 may be obtained directly from employment records
 
of Government agencies and universities; column 6 may be derived from
 

other secondary sources. There remains only column 5 to complete. For de
veloping countrien with little or no industry, the information already ob
tained may represent the total employment in these occupations. In this case,
 

there is no further investigation necessary. If, on the other hand, the
 
industrial sector of the economy is a small but growing force, the manpower
 

consultant should make every effort to conduct a survey of employing estab
lishments to fill in the gap left by the omission of column 5. The follow

ing chapter describes the steps involved in conducting a survey of establish

ments.
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described the techniques of setting
A pre rtous manual prepared for AID 

system to collect certain specific information
 up a co1n,quoM reporting 
This chapter describes the techniques for making a from establishments. 3Q/ 

of high-level and
 survey of establishments to obtain the number 

skilled manpower employed in those establishments. 
one-time 


chapter was obtained from an
 The information required to prepare this 


analysis of the experiences and recommendations of manpower consultants 
who
 

assigned.

conducted establishment surveys in the countries to which 

they were 


Many of the technical details discussed in this chapter 
are similar to those
 

used by the U.S. Department of Laborts Bureau of Labor 
Statistics in conduct

ing special surveys of employment by occupation. If additional information
 

will provide specific technical assistance on any of the
is needed, the 13LS 
topics discussed in this chapter.
 

Obtain Cooperation Among All Sectors of the Economy
 

a survey should be to establish a
 One of the first steps in conducting 

manpower advisory committee of representatives of government, 
private employ

ers, and labor. This committee would be responsible for determining 

in the manpower field, provLding advice and encouraging participation
policy 

Active participation of such a committee can
 of its representative groups. 

re

help facilitate the conduct of the survey and insure utilization 
of the 


survey should be understood and supported
sulting data. All aspects of the 

in turn, can influence members of their 
by members of this committee who, 

and offer suggestions. Such a commit
re-pective organizations to cooperate 

tee provides a mechanism for continuing the effort in manpower research and 

planning on completion of this specific project. 

Plan lhIIhlicity Camlhit.n 

Since the survey of high-level manpower will involve personal con

these people be aware of the
 
tacts with employers, it is important that 


existence of the survey before interviewers call on them. 
Publicity efforts
 

can be made through the cooperation and coordination 
of the manpower adviso

ry committee. Newspapers, radio and television, trade journals, and govern

publicity campaign
ment pblications are the major outlets for a strong 

These media are
 
which should be maintained for the duration of the survey. 


usually more cooperative in distributing the results of the survey if they
 

have had active prior participation.
 

in the Economic Secto-Contact Representative Groups 

the manpower advisory committee, the survey Qtaff
Working through 

should try to meet key personnel in universities, industrial establishments, 

and Government agencies. Much information can be obtained from members of
 

of Employment. Hours, and Earn
30/ How to Establish Current Reporting 

inas in Developing Countries. op. cit.
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these groups--information that comes from their observation and experience.
 
The discussion can also provide a better understanding or "feel" for the man
power problems in the country. These people are in a position to provide
 
help or suggest solutions to what, at first, seem to be insurmountable prob
lems. For example, in a few manpower surveys, universities supplied third
and fourth-year students to serve as interviewers, with obvious advantages
 
in the conduct of the survey as well as to the students.
 

Recruit and Train the Interviewers
 

It has been found that young, energetic, and, of course, literate 
people make the best interviewers. Some interviewers may be recruited from 
Peace Corp. members (as in Bolivia), from among third- and fourth-year 
university students (as in Ethiopia and Puerto Rico), or from unemployed 
university dropouts (as in Colombia). 

The amount of time spent in training varies from a few days to a few
 
week. One indication of the length of training time is the experience inthe 
Colombian Survey (1963). 31/ Ihere, a i-da training -. mi:,ar was established 
to prepare 35 full-time interviewerb for a 3-month period of interviewing.
 
Training should consist ot explanat3ons, and definitions of all terms and con
cepts used in the survey. A full explanation should be provided on the pur
pos-s of the survey and the ultimate use of the information so that the 
interve,'er- can discts., these topics intelligently with the persons they 
contact. 

Develop a rimetable 

A t metable or work schedule should be prepared in order to utilize 
time andi personnel in the most efticient manner. Each phase of the survey 
can then be analyzed for the time perLod and manpower required to perform 
tile Jhlrticular task. Lstimates should be made of the starting and completion 
dates of each oI)eratioti. The timetable may consist of such major topics as 
planning survey, recruiting and training interviewers, conducting interviews, 
tabulating data, analyzing results, and preparing report. Each of these 
major categories can then be further broken down into several subgroups de
pending on the particular requirements for conducting the survey. 

(enerally, there is a tendency to underestimate the amount of time re
qui red to conduct an interview. The interviewer must explain to the estab
lishment official the purpose of the survey and try to get his cooperation. 
Then lie must try to obtain the information from records (and often from the 
memory of' the ownmer) that .are frequently not organized in the usually accept
ed method. The problems of distance between establishments and the method 
of tramm-portatiooil must also be onidcred when making a time schedule. In 
the 1961 Liberian survey, L./ it was estimated that an average of one ques
tionnaire per man-day could be completed, since a high number of recontacti 

,L/ William A. Langbehn, Status of ICETEX Survey of High-Level Human 
Resource., July 15, 1963. 

32/ William A. Langbehn, A Pilot Survey of High-Level Manpower in 
liberia, September 19t]. 
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between establishments are short and the
 
was anticipated. If distances 


length of the questionnaire is held to a minimum, it may be 
possible to com

plete 3 or 4 questionnaires per man-day.
 

Determine SDecific Data to Collect
 

Establishment surveys afford the opportunity to collect a wide 
range of
 

wage and salaried employees relating to their employment,
information about 

hours of work, earnings, labor turnover,education and training,skill levels,
 

Other information

occupational wage rates, age, sex, country of origin. 


of occupational

obtainable from an establishment survey includes the type 


vacancies,

training offered by the establishment, the number of current 

job 

Some of these data are 

and 	the anticipated demand for certain workers. 


factual; others are based on the employers' 	opinion or interpretation 
of the
 

employment situation.
 

Although all these items may supply interesting information 
on the eco

nomic and social characteristics of employees, it is not necessary 
or feasi-


For 	the purpose of estimating numbers
ble 	to collect this wealth of detail. 

only a few of these items are
 of employed high-level and skilled manpower, 


survey
The absolute minimum of data normally required in such a 
necessary. 

is as follows: U/ 

1. 	Basic identifying data.
 

a. 	Name of establishment.
 
plant.
b. 	Location and how to reach the office or 


c, 	 Products made or services rendered.
 

Name of official supplying information.
d. 


2. 	Basic occupational data.
 

a. 	Total employment as of a specific period.
 

b. 	Employment by selected occupation.
 

In addition to the jasic occupational data, other information relating
 
Information such as the
 to high-level occupations may also be collected. 


age, sex, and country of origin of each employee in the
level of education, 

future manpower supply and desurveyed establishments can aid in planning 


For 	example, since one of the goals in economic development is 
to re

mand. 

place foreign workers with indigenous workers, information on the 

country of
 

valuable for projecting manpower requireorigin of high-level workers is 


ments and planning educational and training programs.
 

Another type of information that may be collected in a manpower survey
 

is the earnings or wage rates of each surveyed occupation. Such data may be
 

in comparing levels of similar occt'pations among various
extremely valuable 


The 	U.S. Department of Laborls Bureau of Labor 
Statistics plans to
fU/ 
 employment


conduct annual surveys of establishments to 	collect occupational 

to the


in each major industry. The information requested will be limited 


basic data described here.
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establishments. For example, 
 some doubt may arise about the comparability

of occupations based on titles alone. 
 Lacking detailed occupational descrip
tions, weekly or monthly earnings (or wage rates for hourly-paid workers)
 
may provide a clue as to the real "worth" of employees in high-level occupa
tions since supply and demand tend to force earnings to about the same level
 
for similar occupations. 
 This concept is not applicable in all situations,

however, 
since, in many developing countries, there may be either a strong

worker-loyalty attachment to a 
certain firm or a traditional lack of worker
 
mobility among firms.
 

Define Scope of Investigation
 

The area of investigation may be limited by the 
resources available
 
to conduct the survey. More reliable and useful information can be obtained
 
from establishments 
if the survey is concentrated in those areas--both ge
ographic and industrial--in which the greatest numbers of high-level person
nel are employed.
 

Geoaraphic Coverace. Most manpower surveys are 
limited to those geographic
 
areas in which Government offices, universities, and major industries are
 
located. Generally, 
people with skills and/or education tend to gravitate

toward 
centers of employment opportunities. In a small country, the capital

city may be zhe center for all these activities. For example, in Thailand,
 
surveys of establishments to obtain occupational information were limited to
 
the Bangkok-Thonburi area. JA/ 
 In other countries, geographical coverage
 
may be expanded to include mining areas, 
 plantations in outlying areas, and
 
industrial centers.
 

Economic Activity Coveragre. The manpower 
survey should include only those
 
economic activities which are 
 likely to employ high-level and skilled work
ers. In most economies, especially those which are 
still in the early devel
opment stage, the greatest numbers of high-level and skilled manpower are lo
cated in Government and in schools and universities. The manpower consultant 
should 
review the remaining economic activities (see appendix B for listing)
and, on the advice and guidance of the high-level committee, recommend which 
of these activities should be included in an establishment survey. The 
following discussion may provide some basis for making selections. 

DiviiJon 0. Aicuqltre. This segment of the economy should be included if 
there are large plantations which employ agronomists, foresters, 
or other

high-level agricultural specialists. 
 In most developing countries, people

trained in these technical agricultural fields are, for the part,most 
employed by the Government. 

J4/ Reported by Edgar C. McVoy in DOLITAC Staff Paper, No. 5, J.anuiry 
6, 1065. 
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Ouarrving. If a substantial proportion 
of the nonag-


Diivision 1. Klnin and quarrying
sector, mining and 

labor force is employed in this 
ricultural 


should be included in the survey 
since many of these operations require 

pro-


Oil well drilling and production should
 
skilled personnel.
fessional and 


also be included if this is a major 
industry.
 

Although manufacturing establishments 
may
 

2 and 3. Manufacturin .Divisions it is advis
make up a relatively small proportion 

of the total employment, 

Except for Government
 a manpower survey.
include this segment in
able to 


manufacturing is usually the major 
source of
 

institutions, 


employment for high-level manpower.
 
and educational 


4. Construction. This economic activity 
employs many engineers and
 

Division 

skilled workers requiring special 

training
 
other technical people as well as 


it is usually difficult to obtain 
adequate coverage
 

or education. However, 

of the high rate of industry turnover
 

of the construction industry because 

then disband), and of the
 

(firms may operate for one building project and 

Despite these deficiencies, every
 

seasonal nature of the industry.
highly 
 economy in a manpower
include this segment of the 
effort should be made to 


survey. 

Water. and Sanitary Services. Establishments
 
Division S. Electricity. Gas. 

skilled
employ many high-level technical and 


which supply these services 

this sector of the economy is Government 

or quasi
personnel. Frequently, 
 If de-

Government operated, or it may be 

regulated by a Government agency. 


from the Government operating or
 are not available
tailed employment data 


agency, this sector should be included 
in a manpower survey.
 

regulatory 

retail trade is usually made Vp of a
 
Division 6. Commerce. Wholesale and 


with many part-time and unpaid family
of small etstablishmentsgreat number 
 For the purpose
 

workers whose skill levels are at the 
low end of the scale. 


it would be wasteful to
 
of collecting information on high-level manpower, 


such as
commercial establishments,
sectors. The remaining
include these 

should be included in the survey since 

they
 
and insurance companies,
banks 


employ many professional workers.
 

(rail-
Transportation
Communication. 

Division 7. Transport. Storage. and 


roads, airlines) and communication (telephone, 
telegraph) should be included
 

numbers of people with specialized 
skills
 

survey because of the large
in a can be omitted since
Storage and warehousingactivities.employed in these 


few, if any, high-level people are employed 
here.
 

Services. Of the various services, 
Government, community (medi-


Division 8, 

business services are the most important 

employ
cal, education, legal) and 


Business service firms may albo be 
included to
 

ers of high-level manpower. 
 engi
account for high-level personnel such 

as architects, accountants, and 


enough high-level manpower to
 
The remaining services do not employ 


survey.
 
neers. 
warrant the expense of a 
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Determine the Benchmark 

A survey of all the establishments which make up an industry is really
a census of that industry. The infrrmation obtained on employment represents
a total count of the 
number of workers at the time the census survey was
taken. This total courat (or universe) becomes the "benchmark" or base fromwhich later employment data may be measured. Subsequent data may be obtainedfrom a sample survey of establishments. If a benchmark from a previous census is available, the sample data can be "blown up" to represent the 
 total

by making certain adjustments. Ui/ 

Developing a benchmark for an 
 industry or for an occupation requires
investigation of the various 
sources of data. 
 Censuses of manufacturing,

mining,etc.,may supply total counts of employment in each economic activity.
In some countries, 
totals of broad occupational groups 
 ind some individual

oceuptations may available these 


Benchmark estimates 


also be from censuses. 

of the occupational composition of an industryshould be constantly checked 
 for internal consistency by comparing the
totals with what is known, from other sources, about total employment in theindustry or in the economy as a whole. By compiling fromand by 
data various cen.uses checking one against the other, in conjunction with informationfrom other sourcos, it may be possible to arrive at a reasonably accurate
 

benchmark for each industry.
 

Depending on the re.sutlts of the benchmark research, the manpower consultant may find that there is a reliable benchmark for some industries oroccupations, and not for others. In such cases, the consultant should pre
J),lr- a h.imple in those. trea.' for which benclunark data exist and a census inthe nonbenchxnark areas. It is not advisable to conduct sample surveys without a benchmark since (1) there is no way of estimating the portion of thesample taken and (2) there is no way of' "blowing till" the s.amp~le to represent
 
the1 tint lverlse
 

Because of the difficulties and expense of taking a census of allestablishments, the manpower consultant may have to compromise bycovering 
 the major establishments 
 in an industry and sampling 
 the
smaller firm-,. Although the results would not yield a reliable total forthe industry, they would give the manpower consultant a fairly good impres
si on or picture ot the occupational distribution.
 

15/ rite method of making these adjustments will be described 
 in thesection on estimating procedures. The point here is that a benchmark is a necessary requirement for making the adjustments. 
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Develon a List of Establishments
 

is getting a list of
 
One of the major problems in starting a survey 

economic activities which are to 
be included in the 

establishments in those 


Chapter 4 describes the major sources 
of manpower information; many
 

survey. 
 If an industrial
 
of these sources can also supply lists 

of establishments. 


census has been conducted recently, 
16/ a list of establishments, with 

total
 

employment in each, may be available 
from the agency in charge of the 

census.
 

able to supply names and addresses
 
Local employment 
service offices may 

be 

the number of workers
and, often,


of establishments within their local 
area 


agencies in developing countries
 Social insurance
in each establishment. 

to supply a list of establishments 

by employment size and
 
are usually able 


these agencies in the Central American 
countries
 

For example, 


have recently prepared such a listing 
of all establishments employing 5 per

by industry. 


sons or more. Regulatory agencies and 
tax offices may also be able to supply
 

least a partial listing of establishments.
at 


Producers' or manufacturers' associations 
maintpin lists of plantations
 

These sources may
 
and manufacturers who Rre members of 

their organizations. 

For example,


supply a complete coverage for a particular industry group. 


and processing coffee, in many Latin 
American
 

all firms involved in growing 


countries, are members of local coffee 
producers' associations.
 

from a single source, but
 
It is not always possible to compile a list 


To cite an example, the manpower con
rather from a combination of sources. 


developed his list of establishments
 
sultant to the 1961 Liberian survey 

U7 

and the
 

by ILO, Northwestern University,
lists developed
from previous 

and Statistics; supplemented by the
 

of Economic Research
Liberian Bure,.u 
 registered firms;
 
Liberian Department of Agriculture 

and Commerce list of 


list of American business firms in
 
and the U.S. Department of Commerce 


it must be carefully check-

When such a combination is used,
Liberia. 
 large establishments,
of establishments;
order to avoid duplication
ed in 


several lists.
particularly, may appear on 


a Sample of Establishments
Select 


sample for a survey of establishments, 
it is preferable
 

In selecting a 


that an experienced statistician be 
available to provide guidance and advice.
 

sample, many technical problems arise 
that can
 

In the course of developing a 

The type of sample that is tvent

be resolved by a qualified statistician. 


on several factors, most important of which is the
 
ually used is based 


the other determinants include the
Some of
of resources.
availability 

reliability of the mail service, and the 

general attitude of managers toward
 

These and other nonstatistical considerations 
must
 

to surveys. 


be evaluated before developing a sample.

responding 


the 1963 World Program of Indus
j1/ Many countries participated in 


trial Censuses recommended by ILO.
 

A Pilot Survey of Himh-Level Manpower 
in Liberia, op. cit.
 

- 44 



The objective of a sample L / is to approximate through a partial count
 
the results that would be obtained through a complete count. Through the
 
use of a sample, the required information becomes available more quickly and
 
at less cost. 
 The advantage in collecting information from establishments,

rather than from individuals as in a household survey, is that accurate data
 
on a large number of employees can be obtained from a 
single source--the
 
establishment. Moreover, this information can be obtained more quickly and
 
cheaply than if each 
worker in these ostablishments were interviewed. 
 The
 
major tasks facing the manpower consultant at this stage of preparing a
 
survey are determining the size of the sample and selecting the specific

units (establishments, in this case) to include in the sample.
 

Manpower consultants assigned to developing countries have tried many

sampling techniques to obtain estimates of high-level and 
skilled manpower.

In most cases, good results were obtained by selecting a sample consisting

of all establishments employing over a specified number of workers. 
 Such a
 
sample provides the greatest employment coverage for the least cost. For
 
example, in some 
countries, a survey of all establishments employing more
 
than 50 or 100 workers may provide a sample of 10 percent of the firms cover
ing 75 percent of the employment. Moreover, there is a tendency for hib
level manpower to be concentrated in large firms.
 

A few manpower consultants extended their selection of large firms LU
 
include a sampling of firms employing fewer numbers of workers. 
 The inclu
sion of 
 small firms provides a sample with a balanced representation of all
 
size classes while continuing to give more 
weight to the larger establish
ments in the universe. Moreover, expanding the size of the sample pi'ovides
 
more information on the occupational composition of small-sized firms which
 
frequently do not employ proportionately many high-level personnel. In
 
those cases where small firms were included in the surveys, 
the manpower

consultants appeared to be more satisfied with the final results. 
 However,

it should be pointed out that the additional information may be less than
 
proportional to the added effort and cost.
 

Cutoff Method. The may provide for
following discussion some guidelines

selecting the number of establishments to include in each industry in a
 
survey. The particular method described combines the principle of the 
 cut
off point (a census of establishments over a certain employment size) and the 
principle of a statistical sample (a random selection of the remaining 
 es
tablishments).
 

Worksheet 2 shows an example of the method of selecting a cutoff point
in one industry. The steps are as follows: 

1. List all establishments in each economic activity in descending 
order by number ol" employees. (Columns 1 and 2) 

38/ For a full discussion of sampling, see Morris H. Hansen, William N. 
IHurwitz, and William Madow, Methods and Theory, I,G. Sample Survey Volume
elethods and Application (New York, John Wiley & Sons, Inc., lQ5); and 
William G. Cochran, Sampling Techniques, (New York, John Wiley & Sons, Inc., 
1963). 
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Worksheet 2
 
a sample from Industry: JkeSelecting 

list of establishents in /ra
 
one industry Area:
 

Date: Z 

[ Cutoff Quarter
Establishment Employment Cumulative 

system system
total I 


of of
 
samplina samnliny 

A 198 198
 

Sample of 100 employ- First and second
 

ees or more includes quarters--include
B 150 348 

32 percent of employ- 50 percent of em

ment in incp j!r__ ployment in indus-
C 133 481 
 try 

D 97 578
 

E 95 673
 

F go 6 . . . . 

G 87 850
 

H 75 925
 
Sample of 50 employ- Third quarter--


I 67 992 ees or more--includes includes next
 
69 percent of employ- 25 percent
 

J8 1,050 ment in industry
 

K 49 1,099
 

1L Ai _,144 

M 43 1,187
 

N 42 1,229
 

Fourth quarter-0 41 1,270 
includes last 25 

P 40 1,310 
 percent 

Q 40 1,350 

R 39 1,389 

-etc. 

n 5 1,520 - Total employment
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2. Secure a cumulative employment total. (Column 3)
 

3. Select a cutoff point. (Column 4)
 

In this example, three firms employ 100 workers or more) making up 32
 
percent of the industryls employment. While this employment coverage may be
 
satisfactory for a survey, there is always the risk that 1 of the 3 firms
 
may refuse to be part of the sample, thus further reducing the size of the
 
.employment coverage. In this particular situation, the cutoff point
 
should be set at a lower limit, perhaps to 50. A survey of establishments
 
A to J. each employing 50 workers or more, would yield an employment cover
age of 69 percent. If one firm drops out, the lower employment coverage
 
would not seriously affect the validity of the results; it would be assumed 
that the proportion of high-level and skilled occupations in the drop-out 
establishment is similar to that in the remainingestablishments in the
 
industry.
 

If it is felt that adequate coverage of the industry can be obtained
 
from surveying only the large establishments, then the procedure for select
ing a sample can stop here. For example, some industries are made up
 
primarily of a few large establishments, such as refineries in the petroleum
 
industry. If, op the other hand, assuming available resources, the analyst 
feels that a sampling of firms below the cutoff point can yield enough valu
able informat.on to justify the additional costs, then the sample selection 
would proceed.
 

Of prime importance is the number or percent of establishments to
 
include in the sample below the cutoff point. If the industry is made up of
 
a large number of small firms, a 5- or 10-percent sample (a ratio of 1 in
 
20 or 1 in 10, respectively) may be sufficient to represent these firms.
 
Some manpower consultants used a 25-percent sample (1-in-4 ratio) when there
 
was a relatively small number of establishments. Of course, as the sample
 
size increases, the validity of the results improves, but the costs also are
 
greater.
 

The manner of selecting establishments, once a ratio has been deter
mined, is usually by random selection. Theoretically, each establishment in
 
the employment-size class below the cutoff point has an equal chance of
 
being selected for the sample. If a 10-percent sample (1-in-lO ratio) were 
selected for the less-than-50 size class, every tenth firm would become a
 
part of the sample. In order to select every tenth firm, however, a starting
 
number is needed. This is obtained by choosing a number less than 10 at
 
random, 4 for example. By going down the list of establishments under the
 
cutoff point, the fourth establishment on the list is selected, then every
 
tenth firm: 14, 24, 34, etc. Each of these firms becomes a part of the
 
sauple. If one firm should refuse to cooperate, then the firm immediately
 
above or below (firm 13 or 15, for example) should be substituted.
 

The important thing to remember is that the sample selection should be 
spread over the entire range so thit the results better represent the occu
pations in the particular size class. As was indicated earlier, the firms 
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proportionat the upper end of the employment scale are likely to have a 

If too many of
ately greater number of technical and skilled workers. 


in the sample, they will have a disproportionatethese firms are included 
weight in the "blown up" figure, thus not truly representing the employment 

levels.
 

of selecting a sample oC establishments is to
Quarter SYtem. Another way 

This method has been used
divide employment in the induitry into quarters. 

and 	is recomin conducting manpower surveys in some developing countries 

by the Bureau of Employment Security. 3f Using information frommended 

Worksheet 2, the steps are as follows:
 

activity in descending
1. Arrange all establishments in each economic 


order by number of employees. (Columns 1 and 2)
 

2. 	Secure a cumulative employment total. (Column 3)
 

grand total. The larger establishments
3. Determine midpoint from 


which represent the upper 50 percent of employment make up the first and
 

second quarters. Ia worksheet 2, establishments A to F make up the first 

two quarters. (Column 5) 

of employment as the

4. 	 Determine midpoint in the lower 50 percent 


point between the third and fourth quarters. In worksheet 2, establishments
 

G to L make up the third quarter and the remaining establishments comprise
 

the 	fourth quarter.
 

select the establishments for
5. Using the divisions just obtained, 


inclusion in the sample in the following manner:
 

employment level
a. 	 All establishments in the upper 50-percent 


(the first two quarters) in each economic activity should be in
 

the 	sample. 

b. 	 A 50-percent sample () of the establishments in the third
 

quarter should be in the sample. AO/ (Select every 2nd estab

lishment for inclusion in the sample.)
 

c. 	 A 25-percent sample (1) of the establishments in the fourth
 

quarter should be in the sample. (Starting with a random num

ber less than 4, select every 4th establishment for inclusion
 

in the sample.)
 

3f Area Skill Survey. Handbook on Employment Security Job Maket
 

Research MethodsBES No. Z-252, November 1965,Bureau of Employment Security,
 

U.S. Department of Labor, p. 23 ff. 

lower than those suggested
JO/ Generally, sampling ratios tend to be 


here. A ratio of 1 in 5 (20 percent) for the third quarter and 1 in 25 (4
 

percent) for the fourth quarter is not uncommon1 especially when an industry
 

is characterized by a large number of small firms and a relatively few large
 

firms.
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Other Country Experiences. Perhaps a few examples of the cutoff points

selected for manpower surveys in other countries may illustrate the need to
 
depend on the local situation and condition to determine the size of the cut
off. (See also appendix A.)
 

British Guiana. 1962. Interviews with establishments employing 100 or
 
more, plus Government agencies and training institutions, yielded an estima
ted 95-percent coverage of high-level manpower.
 

Colombia, 1963. All economic sectors excluding agriculture were survey
ed. Firms with 50 employees or more and all segments of government employ
ment including National, departmental, municipal, and independent agencies

made up the establishment coverage.
 

Ethiopia, 1964. All firms employing 50 workers 
or more were inter
viewed. A sample of establishments employing fewer than 50 employees only

confirmed the belief that, except for professional firms, "virtually no high
level manpower is found in these smaller organizations." It was estimated
 
that 40 percent of the high-level manpower in Ethiopia worked in the large

establishments, 
including Government. In all, 125 establishments were
 
:wuirveycd,employing 60.6 percent of the total in nonagricultural industries.
 
Government accounted 
 for 67 percent of all employees engaged in high-level
occupations. Commerce and trade, traditionally composed of many small es
tablishments, did not employ many high-level people. 

Kenya. 1965. The survey included 348 private and parastatal enter
prises plus Government agencies. All employers with 100 workers or more 
were included. 1n specific industrial grou.)s where this provided an inade
(luate sample (less than 40 percent of employment), additional establishments
with less than 100 workers were added. Total employment in the establish
ments in the survey made up 77 percent of all nonagricultural workers. The 
percent of the nation's high-level manpower that was included in the survey 
was much higher because of the heavy concentration of these skills 'in Govern
ment and in the larger employing establishments. Some attempt was made to 
secure data from large agricultural employers. However, this was not 
success
ful because only 14 out of the 40 surveyed returned completed forms. 

Korea. l1)61 and 1003. The first technical manpower survey ('1961) cover
ed nearly 1800 establishments employing 50 persons or more, all Government 
offices, and science and engineering schools, and a sampling of establish
meits employing fewer than 50 persons. The second technical manpower survey
(1963) 
 was smaller in design than the first survey and included agriculture

and the armed forces. Some definitions were changed and some occupational
categories were eliminated so that the results are not comparable with the
1901 survey. All establishments with 50 people or more were surveyed, while 
a .,mple of those tmploying S to 49 people was chosen. 

Portugal. 19)61. A samiiple survey of establishlments in the secondary and 
tertiary sectors was made in 1961. 
 Establishments in each economic sector
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selected a sampling ratio was for 
by size of employment and 

were stratified 

follows:
each stratus, as 

ElectricityIg BuildingManufacturi 
n 

MiningFsiPzeent 

1100 and 111 1over 1/21/101 121-100 1/101/201/4 111-20 1/201/401/6 16-10 1/251/1001/15
2-5 

In a survey made in
 

n ik J. 1 62 an 1964. 

Tanzania formerlX Tan Employ

1962, 115 establishments employing 
50 workers or more were selected. 


constituted over 
70 percent of all 

nonagricul-


The smallest industry coverage 
(20 percent) was in Commerce;
 in these establishments
ment relatural workers. by unpaid family workers, 


but, with this group heavily 
characterize 


In the 1964 survey, the cover

tively Cuw high-level occupations were 
found. 

It included 108 pri

age was substantially the 
same as in the 1962 survey. No employer
 

vate and parastatal enterprises 
plus all Goverrnent agencies. 


with fewer than 50 workers 
was included.
 

Personal visits were made 
to 102 employers, including
 

lM. All
Ueanda. 

Government, accounting for 

82 percent of the nonagricultural 
workers. 


firms employing 100 or more 
were included in the survey; 

Government was 100

was omitted from the survey
 and wholesale trade
Retail
percent covered. number of small firms, mostly 
family
 

by a large
it is characterized
since 

owned and staffed.
 

Prepare Employment Estimates
 

The preparation of employment 
estimates is discussed out 

of sequence at
 

this point because it is believed that the reader 
will better understand the
 

previous sections if the closely 
related techniques of constructing 

a bench

and preparing estimates are discussed 
as a unit.
 

mark, selecting a sample, 

the preparation of employment estimates will 

occur after the
 

In actuality, 

schedules are tabulated.
 

of the survey which included 
c11 establishments employing
 

That portion 

in itself provides a census 

or total count
 

over a certain number of people No further work would be necessary 
to
 

for that size class in the 
industry. 
 If some of the
 

"blow up" the data--that 
is, if all establishments 

reported. 


large establishments failed 
to report, however, then an 

estimate of the num

ber and types of occupations 
the missing establishments 

employ would have to
 

Assuming that all establishments of 
approximately the same size,
 

be made. have a similar occupational 
distribu

the same type of product,
and making 

total occupational employment in 

a specified size
 
tion, an estimate of the 


- so 



Worksheet 3
 
Preparing estimates of employment 

from cutoff sample system 


Establishments with 


50 workers or more 


Selected 


occupations 


Total 


Engineers,
 
mechanical 


Technicians 


Administrators
 
& managers 


Secretaries 


Typists 


Loom fixers 


Electricians 


Employment in 

reporting estab-

lishments (exclud-

ing C & F) 


(1) 


827 


19 


26 


22 


18 


25 


16 


14 


Estimated 


employment 

(including 

C & F) 


(2) 


- 1,050 

24 


33 


28 


23 


32 


20 


18 

Note: Information on this worksheet comes 


Industry: "i' -
Area:
 

Date: 

Establishments with Estimated 
fewer than 50 workers totalin employmentindustry 

Employment in Estimated (Col.2 plus Col.4) 
reporting estab-
lishments 

employment 

25% sample 
(3) (4) (5) 

125 470 1,520 

3 11 35
 

4 15 48
 

4 15 43
 

2 
 8 31
 

4 15 47
 

3 11 31
 

2 8 
 26
 
from worksheet 2. 
 For purposes of illustration, it is


assumed 
that all establishments employing 50 or more workers (establishments AtoJ) 
were included in
the survey and that establishments C and F failed to report.
 



&me known or reported data to take 
class may be obtained by "blowing $P" 


into account the unreported data.
 

it is assumed, for purposes of
 
from worksheet 2,
Using information (estab

that all establishments employing 
50 workers or more 


illustration, 
were included in the survey and 

that establishments C and
 
lishments A to J) 


The following steps, in conjunction 
with worksheet 3,
 

to report.
F failed some establishemployment estimates when 

describe the procedure for making 


ments do not report.
 

For establishments with 50 workers 
or more:
 

information was obtained
 selected occupation for which 
1. Total each 
and place totals in column 1 on worksheet 

3.
 
reporting establishments
from 


Divide total estimated employment 
in all cstablislaents (A to J) by
 

2. 

total employment in the repo-ting 

establishments (A to J, excluding 
C and F)
 

= 

to obtain a ratio. (1050 f 827 1.27)
 

reported occupational figures

ratio by each of the 
3. Multiply this all the
 

of total occupational employment foe 

to get estimates
(column 1) Round the figures
(l.Z7 X 19 = 24.16)
this size class.
establishments in 


and plAce results in column 2. 

estimating occupational employment
 
The same principle may be used for 


in the smaller size class groups 
from which a sample was taken; that is, the
 

benchmark total is divided by the 
sample total to obtain an inflation 

ratio.
 

fewer than 50 workers is
 
the ratio for the size class with 
In worksheet 3, 3
 

This ratio is then multiplied by each 
figure in column 


470 4 125 = 3.8. 11.4 rounded
(3.8 X 3 = 

to arrive at the "blown up" figures 

in column 4. 


to 11)
 

to all size classes in the
 may be applied
This estimating procedure 
 classes are computed,
for all size 

industry. When occupational estimates 


totals for each selected occupation 
in the in

are added to arrive at
they to get estimated total
 
dustry. In worksheet 3, columns 2 and 4 are added 


in the textile industry for a specified

selected occupation
employment by 


as shown in column 5.
area, 


is used, the method of
 
system of sample selection


When the quarter 

just described. Basically,
different from that
estimating employment is 

quarter system are inflated by applying the
 
sample data obtained in the 


this method of
Worksheet 4 illustrates
of the selected ratio.
reciprocal 

Since the first and second quarters represent 

full coverage (or
 
inflation. 
 If a few establ~shments fail
 
a 300-percent sample), no inflation is 

needed. 
2, and 3,
method described in steps 1, 

to report, however, the "blowup" 
If the third quarter represents a 50-percent sample,

above, should be used. inflat
(1), information received from these sample 

establishments should be 

or 2, which becomes the inflation factor. The 
ed by the receiprocal of 2, 


employment in each occupation in the third quarter.
result is the estimate of 
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Worksheet 4 J A 
Preparing estimates of employment Industry: 
from quarter sample system 

Area: lq -C 

Date: 

First and second 
quarters Third quarter Fourth Quarter 

Selected 
Occupations 

100% coverage 

All establishments 
reported 

50% coverage 

Raised by 
Sample inflation 

25% coverage 

Raised by 
Sample inflation 

Estimated total 
employment 
in industry 
Total of 

Col. 1, 3, end 5 
factor. 2 factors 4 

(1) (2) (3) (4) (5) (6) 

Engineers, 
mechanical 19 6 12 1 4 35 

Technicians 28 6 12 2 8 48 

Administrators 
& managers 24 5 10 2 8 42 

Secretaries 17 5 10 1 4 31 

Typists 27 6 12 2 8 47 

Loom fixers 18 5 10 1 4 32 

Electricians 14 4 8 1 4 26 



If the fourth quarter represents a 25-percent sample, (1), the reciprocal is 

4 and each item is raised by that factor 
to obtain an estimate. 

should not attribute material significance to the exact
 The consultant 

the basic data are derived from a
 

numerical value of any 	estimate since 


sample. Exact figures may be used for internal computations 
and for arriving
 

in the firAl totals that are prepared for publi
at grand totals. However, 


oe presented.
cation, only rounded figures should 


Prepare Questionnaires 

The design of the schedule and the type of information requested are 

on the method of collection used. In a mail
dependent, to a large extent, 

clear as possible, asking
survey, the questionnaire should be as brief and 

number of questions required to accomplish the purpose of the
 
the minimum 

survey. Although the temptation is great to include additional items that 

situation in a country,
would be of interest in 	understanding the manpower 


a lengthy questionnaire requiring too much work on the part of the 
respond

ent may cause him to lose interest or refuse to cooperate. 
Surveys that are
 

conducted by personal interview can usually incorporate additional 
questions
 

.1b,.ut the employees, such as age, sex, etc. 

Appendix I" illustrates two types of questionnaires: the first (['-I) is 

sample of a personal interview questionnaire which shows 
some of the types
 

a 

and the second (1'-2) is a sample of a

of information that may 	 be requested; 
of people in selected

mailed questionnaire A1/ which requests only numbers 

occupations. 

up of three basic parts:
The questionnaire, or schedule, is usually made 

identifying information, questions, and instructions for completing the
 

questionnaire, ks follows: 

name and address of the establishment, its
Ident ilvine li Orni.ntiom. The 

branches if any, the major products or services, the name and title of the 
for the

firm reprebentative who supplies the information, and a blank box 


use of the statistical office.
 

rhe (Wuestions. A listing 	 of the occupations which are selected for inclusion 

in orderly fashion. In addition to requesting thein the survey, arranged 
number of people employed in each occupation, other information relating to
 

the workers may be included. Age, sex, country of
the ch-.acteristics of 

origin, educational levels, wage and salary levels, apprentices or trainees,
 

current job vacancies, and anticipated future requirements are the move 
additional
usual types of additional information requested. In practice, 


items should be limited to only those essential for the purposes of the
 

,tU c'vcy. 

41/ The questionnaire in appendix F-2 is a reproduction of one used in
 

the U.S. Department of Laborls Bureau of Labor Statistics pilot survey of em

ploymcnt in selected occupations in the computing and accounting machines in

dustry in 1966. 
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Instructious. Pertinent information 

structions for completing the questionnaire.
are an important Inpart of the
conducted by mail. 

questionnaire when 
the survey is
(See example in appendix F-2.)
prepared 
so that the respondent 
They should be carefullycan completefurther assistance. the questionnaireIn withouta survey conducted byinstructions personal interview, detailedare not always necessary but may
the interviewer be helpful as a reminder toduring his visit to the establishment.his technical manual The interviewerand previous training has 

to supply
needed to 

him with the detailscollect information. 

Frequently, 
definitions of the occupations
also attached included into the questionnaire. the survey are 
naire to 

They are essential in a mailed questionprovide assistance and guidance to the person completing the schedtile. (See appendixl'-2.) Accompanying definitionsessential when the are helpful butinformation notis collected by a trained interviewer. 

In addition to the preparationestablishments of the questionnaires,in the letterssurvey should to allalso be written. Generally, when thesurvey is conducted by personal interview, a letter is sent aadvance of the interviewerls week or two invisit. (See samplele(tte r letter in appendixshould describe the F-1.) Thepurpose and importance
ri'.1p,,idulit I. and 

of the survey, requestcOoperation, theindicate%.idl c all. the approximateWhen the survey time the intervieweris conductedcontaining by mail, the letter,more details, usuallyaccompanies the questionnaire (See sample letterin ippendI x I-2.) 

T. st hit OueSt ionnaires
 

,Aller the 
questionnaire has been prepared,ments personnel from(who may key establishalso be members of the manpowerhrive the opportunity advisory committee) shouldto review the questionnaire.bth Inco'poratecdec (if Mien their comments haveapptuoprIate), the questionnaire may be tested by meansoL d.1pi ut ur\'vy.
 

A pilot survey consists of selecting a few establishments.. kizag them to complete at random andthe questionnaire.
:include in the The number of establishmentstesting varies toaccordinguitih to local conditions.a total of Interviews10 to 25 establishments in different industriesenough to provide I 

ought to bereasonable test.
 

V'otentiial 
 problem areas can be spottedSiiII-.scale by a pilots.lrvey gets underway, survey before thethus saving time and].% almost money. Somealways necessary, such revision 
as changingqe.st.ion. the sequenceor clarifying or wordina ofconcepts or definitions.It st In additionof t he (Uestionnaire to heina adesitgn1, a pilot survey(fit also berves,idequvy of instructions as a check onto the interviewers. Moreover,gai,,.,lin the experiencethis small-scale surveys cale survey. will be valuableOn the basis of for conducting the fulltt,-,t. a careful analysis ofthe questionnaire the results of the preis reviewed and revised. and interviewer instruc

tion, are modified. 
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Conduct Interviews
 

There are two major ways of getting the questionnaires completed--by
 
mail or by personal interview. Of the two, the cheaper and faster method is
 
the mail survey. However, in order for a mail survey to succeed, certain
 
conditions in the country must prevail: The mail system must be reliable,
 
and establishments must be able and willing to cooperate in the survey. In
 
most developing countries, neither of these conditions exists. The few
 
cases in which statisticians attempted to conduct surveys by mail produced
 
unsatisfactory or unusable data. It is therefore recommended that, in order
 
to save time in the long run, the personal interview method be incorporated
 
in the early stages of survey planning.
 

Interviewers can be drawn from many sources as indicated elsewhere in
 
this manual. They should receive at least a week of intensive training
 
in which the purpose and methods of conducting the survey are carefully ex
plained so that they may be prepared for all possible questions or objections
 
raised by the respondents. As an aid in their training, interviewers who
 
will be actually conducting the survey should, if possible, be given an op
portunity to observe an experienced enumerator conduct an interview. This
 
type of on-the-job training will enable the interviewer-trainee to understand,
 
and therefore anticipate, the types of questions raised by respondents.
 

The assignment of establishments to interviewers should be on a geo

graphical basis. Limiting the area of interview not only saves time and
 
money as far as travel is concerned, it enables the interviewers to become
 

acquainted with their assigned areas anti to identify new or overlooked estab.
 
lishments.
 

It is important to impress on interviewers that information obtained
 
from establishments is confidential and must not be revealed in any form
 
which would identify the establishment concerned. This is a very important
 
point which is not often fully appreciated by interviewers.
 

Process Returns
 

Processing questionnaires can begin as soon as the completed schedules
 
return to the statistical office; it is not necessary to wait until all are
 
returned. The major steps in processing are as follows: logging, editing,
 
classifying, reviewing, coding, and tabulating. Many of these steps may be
 
performed by one or two clerical workers and supervised by a professional
 
worker. All steps in processing returns must be verified or checked for
 
accuracy. In essence, all clerical work must be done twice if human error
 
is to be helu to an acceptable minimum.
 

Log"n . A log or tally should be kept on each schedule as it comes in.
 
This may be simply a checkmark against each establishment name which was
 
included in the sample. Extra columns should be available for recording
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reinterviews. A typical tally sheet looks like this:
 

I I einterview #1 1Reinterview #2
Name of ID Out Out
Date of In 
 In
 

establishment number receipt (date) (date) (date) (date)
 

In order to expedite processing schedules, punch cards, or 3 x 5cards
 
may be prepared in advance containing the name, address, and the identifi
cation number of each establishment in the survey. These cards are then
 
attached to the schedules as they come into the office and checked against

each other for accuracy. Attaching prepared cards to schedules also facili
tates identification of establishments for which no schedule has been re
turned. Both schedule and card remain attached until they reach the tabula
ting clerk or the keypunch operator.
 

Editig. -The editing clerk reviews the schedule for completeness and inter
nal consistency. Items that are questionable or omitted should be noted in
 
blue pencil in the margin of the schedule for the attention of the profes
sional reviewer. Any correspondence or notations made by the interviewer
 
relating to the particular schedule should be attached. The editor separates
 
the schedules into two groups: those ready for classification and tabulation;
 
and other cases (such as inconsistencies, incompleteness,etc.)requiring pro
fessional review.
 

Professional Reviewing. The final decision for questions and problems
 
raised by clerical workers should rest with the professional reviewer. He
 
(not the clerk) may decide, for example, that an omission is so minor that
 
the time and effort involved in obtaining the data are not worth the cost.
 
Inconsistencies or misunderstandings should always be checked out. He may

do this either by returning the questionnaire to the interviewer or by tele
phoning directing to the establishment for clarification. For the purpose
 
of expediting the survey, there should be some limit to the number of rein
terviews. 
 As each problem schedule is reviewed and corrected to the satis
faction of the professional, it is ready for the next step in processing.
 

Classify-ig. By using the appropriate classification system, infoirmation
 
which was reported on the questionnaire can be more easily tabulated. All
 
occupations should be given an occupational classification code on the same 
line that the occupational information appears. If there is any doubt or 
(Itestloi, it should be referred to the professional reviewer for final deter
milnation. 

Other information reported on the questionnaires may also be used for
 
a..isigning classification codes for ease in tabulating and analyzing data.
 
I achvlstablishment included in the survey should be assigned code numbers 
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identifying certain basic information, such as (1) the industry 
of which the
 

(2) the geographic location of the establishment
 establishment is a member, 

Other items may also be classified deand, (3) the employment-size class. 

Industry codes are based on the in
pending on the information available. 


other
 
dustrial classification system recommended earlier in this manual; 


are those of the local office. These codes are generally placed in the
codes 

to be used by the tabulating clerk.box the questionnaireofficial use on 

opera-

The purpose of coding is to guide tabulators or key-punch


Coding. from 
tors (if automatic equipment is used) to pick up information 

directly 


The coding clerk should make notations in red to enable 
tabu

the schedule. 

lators or key-punch operators to transfer the information 

more easily.
 

a system should be prepared
In order to make coding procedures uniform, 

system is developed, it should be uniform 
in advance. Whatever coding 


The following is an example of standardizing the
 
throughout the survey. 


coding system: 

in red, all figures to be p-nched or copied.1. Underline, 

should not be punched or copied.2. Circle figures that 

Fill in blanks and dashes as follows:
3. 


X = no response or not available (NA) 

none0 = 

4. Convert all percentages to whole numbers.
 

not covered by written instructions should be referred to the
 Unusual cases 

supervisor or professional in charge.
 

the coding clerk should initial the
When each sch-dule is completed, 

in charge should place his initials to indicate approval
schedule. The clerk 

of the work.
 

The process of data tabulation is the consolidation of all
Tahlatin! Data. 
ill'o-mation supplied on the questionnaire. The tabulation may be by hand or 

6, 414( t011| eqtiipmeit . The results are the totals of each item--occupa-

However, because totals alone are not meaningful for ecs in this case.tio. 
by classifying them according to 

o0hI,,tic .iialysis, they should be regrouped 
or size of estab, ,u. other sigificant information, such as industry, area, 


I i -..,ment.
 

lor ease in tabulating information obtained from schedules, table
 
professional il charge..I.&~.~%-,hould be carefully pl.knned in advance by the 

I,,) mae.z)be. in more detail in the worksheet stage than necessary for final 

lI order to get the most out of the survey, the data should beiraliliclion. 
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manipulated in as many ways as possible, depending on the type of informa
tion collected and the amount of time available to the analyst. 
 The table
 
blanks on the following pages are intended to serve only as a 
guide for pre
senting information in tabular form.
 

rstimate rmployment
 

'The method of estimating employment %as discussed earlier in this 
chapter, 
 The procedure begins after all data are tabulated. Each item may

be blown up to represent the total; however, no information should be pub.

lished it' it represents data from one 
or two establishments. Because of the
 
confidentiality of the data, some employment-size groups may have to be con-

Sol Idat d. Ior example, if there are only two firms In the 50-and-over
 
employment-size group, information from this group 
should be combined with
 
the next lower group.
 

Analyze Data and Publish l'indings
 

As described in this manual, the purpose of conducting the establish
ment survey was to obtain estimates of total employment in selected high
level occupations in economic activities 
 for which information was lacking
 
to complete worksheet 1, page 34. These estimates 
may now be inserted in
 
column S (private industry) to arrive at the total 
 for each occupation in
 
all economic activities. To aid in the analysis of the data and to provide
 
manpower planners with useful information, occupational data in the private

industr) sector should be cross-tabulated into major industry groups: Mining.

manul'acturing (which should be further, divided into the minor industry
 
groups), construction, etc.
 

Once lhe tabhulations are completed, the manpower consultant prepares a 
rvport based on his interpretation of the data. 42/ The report usually takes 
(he forn of a narrative, illustrated by tables, describing the employment

situation in each important occupation. The main purpose of this report is
 
to prese-nt an inventory ol' current employment in high-level and skilled occu
pt iolns lowe've'r, iif addit ional information was obt ained on the number of 
Wom41i1, t ra Ilmnee, or toreigl| nationals employed in each occupation, then 
the.'i' fa,'vtures should also be incorporated to give the report more "flavor." 
It' 1in'ormation on occtipa(ional earnings was collected, these data may pro
vide some guidance to the analyst as to the reliability of the reported occu
patioiial information. Occupational earnings that are much lower than the 
norm usually indicate that the designation of' that occupation was overstated 
by labeling, f'r example, a laboratory assistant its a chemist. 

2/ See also Recommtndations for the Preparation of Sample Survey
u'lporl-. (Pr'ovi ional Isssu,) , United Nations Stati stical Papers, Series C. 
No. 1, Revision 2, 1004. 



Examples of Table Blanks 

1. occupation, by industry. 

Occuation i Total I Mining I Tota1 Food Beverag| Tobacco Ietc 

2. occupation, by industry and by sex. 
[ Manufacturing
 

b maor industr roups
Total MiningOccupation 


3. 	Occupation, by geographic area. 

I Province C I etc.,
I Total I Province A I Province B 

occupation 


Occupation, by size of establishment.
4. 


ST lContinue
 

with
 
Fewer than 50 employees Fewer than 


50 employees 

or more 50 employees remaining 

or more 50 employees
Occuptionindustries
 

5. 	 Occupation, by country or province of 
origin.
 

I Domestic
 
I 	 Foreig 


Total List provinces here
 
- Total I List countries hereOccupation 


- 5(,:. 



Examples of Table Blanks (Continued)
 

6. Number of trainees in each occupation, by industry.
 

I I I Manufacturing 

Occupation Total Mining (by major industry groups) 

7. Ratio of trainees to qualified workers in each occupation, by industry.
 

Average anufacturing 
Occupation ratio I Mining (by major industry aroups) 

8. Occupations as percent of total employment in each industry.
 

Percent in Manufacturing 
Occupation I all industries Mining (by major industry groups) 

9. Ratio of technicians to scientists and engineers3 by industry.
 

Scientists Ratio of 

and Technicians technicians 
Tndustry engineers (subprofessional) to scientists 

(Number) (Number) and enaineers 

10. Rangre of occupational earnings, by industry.
 

I Mining [ Manufacturing 
Occupation Iigh I Low (by major industry groups) 

- 59b 



All Vablished reports on manpower estimates should include a short
 

nontechnical description of the techniques used in making the survey. The
 

topics to be discussed may follow the same sequence as listed in this chap

ter. In addition, a complete detailed description of these techniques should
 

be prepared for the use of the statistical office to provide guidance for
 

other manpower consultants. Included in the technical description should
 

be a discussion of the problems encountered and the methods used for over

coming these problems.
 

- 60 



Review of Occ.pational Surveys in Different Countries 

Area and 
countr 

Title and da, 
.f pjblicatien 

Consultant and/or 
orianizalon 

Occupations 
covered 

Sources of dare Collection 
method 

Comments 

AFRICA 

Ethiopia........ Ethiopia's High. 
Level Manpower--
Ana.vsis and 
Proiections. 
Haile Selassie I 
University. May 
1964. 

Arnold H. Zack. 
visiting Ful-
bright Professor. 

Professional. 
administrative. 
anagerial. and 

technical Cards 
made for each 
person including 
age. nationality. 
education, and 

Surveyed 125 non-
agricultural estab-
lishments. employing 
50 workers or more. 
small professional 
firms also included. 

Personal 
interview, 

Also requested in
formation on current 
vacancies, recruit
ment. and training 
policies. 

experience 

, 

* 

Ghana----------- Survey of High-
Level Hanpower 
in Ghana. 1960. 
Accra. Ghana. 1961. 

Edward Hollander. 
Ford Foundation. 

Professional, 
administrativc. 
managerial. 
technical, and 

craftsmen, 

Surveyed 140 private 
nonagricultural 
establishments 
employing 50 workers 

or more; and 90 per-
cent labor force in 
government. 

Personal 
interview 
question
naires and 

introductory 
letters mailed 
in advance. 

Also requested number 
of job vacancies. 

3, 

S 

Kenya ........... Rh-Level Manpowei 
Requirements and 

Resources in Kenva 
1964-1970, May 1965. 

Calvin F. Davis. 
Ford Foundation. 

Professional. 
administrative, 

managerial. sales, 
clerical, and 

craftsmen. 

Surveyed 348 nonagri- Personal 
cultural establish- interview 

ments employing 100 with top 
workers or more. management 

Reduced cutoff point people in 
in Trade and Services government 
to achieve 40 percent and private 
emplovnent coverage, firms. 
Survey covered 77 
percent of total non
agricultivral employees. 

Benchmark data from 
Planning Office. 
Requested antici
pated requirements 
6 years from date 
of survey. 

.:hLria......... A Pilot Survey of 
High-Level Man-
power in Liberia. 
September 1961. 

William Langbehn. 
AID 

25 selected from 
professional, 
administrative, 
technical. and 
clerical groups. 

Surveyed establishments 
in major sectors of 
the economy--excluded 
agriculture and whole-
sale and retail trade, 

Personal 
interview 
followLng 
mailed letter 
of introduc-
tion. 

Also requested Infor
mation on current 
job vacancies and 
estimates of occu
pational needs 2 to 
5 years from date 
of survey. 



Sur.-evs in Different Countries- -Continued
R-vi1w )f Ciccupational 

title and dntc
Area 	and 

countr of publication 

AFRICA
 

ofLibva...........A Survey 

Requirements of 


Professional. 


Technical. and 


Skilled Nanpower 


in Libva lq64-6Q. 


Benghazi. 1964. 


Hall------------ Manpower Study for 


Mali. 1961. 


Manpower. 


1956-65. April 

16 


Sudan----------- Sudanese 


Human Resources 


and Manpower 


Planning in 


Tanganyika. 1960. 


Tanzania........ 


anpower
Hiah-Leel 

Requirements and 


Resources in 


Tanganyika. I62-67. 


1963. 


Survey of the High-


Level Manpower 


Requirements and 


Resources for the 


Five Year Develop-


ment Plan. 1964-65 


to 1968-69. 1965. 


Lonsultant and/or 

,rranlization 


A. 	N K. Nair. 

ILO. 


Occupati'ns 

co.ered 


Professional, 

technical, and 


craftsmen in 


government and 


3 major industries 


petroleun.
 
mining.
 
construction.
 

Valmore J. Doucette, All occupational 


AID. groups. 


Edwin S. Crosby. All occupations 


AID. 
 and all industries. 


John L. Thurston. Professional. 


Ford Foundation technical, and 


craftsmen. 


George Tobias. Professional, 

Ford Foundation. administrative, 


technical and 


highly skilled 

manual groups. 

R. L. Thomas. Professional. 

Ford Foundation. administrativ-. 

managerta.. 

technical. clerical. 

and highly skilled 

manual groups. 

Sources of data 


Secondary sources: 


University of Libya. 


Ministry of Education. 


and Civil Service 


Department. 


Secondary sources* 


Ministry of Education 


for list of students 


studying abroad. 1961 


5- ear budget plan. 


Secondary sources. 


The Education 

Division of the 


USOM 	to Sudan.
 

Impressionistic 

approach--interviewed 


Collection 

method
 

Questionnaire 

mailed to 


government 


agencies and
 

3 i'dustries.
 

Questionnaires 


to all 
ministries; 

only one 
replied.
 

No survey. 


Personal 

interview. 


persons most knowledge-


able in the various fields.
 

Surveyed 115 nonagri-

cultural establish-


ments empluying 50 


workers or more !n 


public and private 

sectors.
 

Surveyed lOF employers 


In private and public 


Questionnaires 

and letters 


mailed before 


personal 


interviews 


Personal
 
interviews.
 

nonagricultural sectors.
 

All establishments
 

employing 100 workers 
or
 

more Sample of estab

lishments enploying 50-99.
 

Comments
 

Also 	requested
 

anticipated occu

pational needs.
 

Consultant not
 

permitted to contact
 

agencies or to
 

travel.
 

Analysis of current
 

and projected an

power needs.
 

No survey. Recom

mendation led to
 

Tobias Report.
 

Also requested
 

information on
 

occupational needs
 

2 to 	5 years from
 

date of survey.
 



Review of Occupational Surveys in Different CoLntries--Continued
 

Area and 
c,_jn_rrf _ 

litle and dat-
!Yublcation 

Consultant and/o-
nrganization 

Uccupations 
covered 

Sources of data Collection 
method 

Comments 

AFRICA 

jnisia--------- Rapport au m. 
G,uvernement 
de Ia Republique 
Tunisienne sur 
I 'Evaluation 
et Ia Planification 
de Ia Main-D'Gejvre. 
1961. 1965. 

Edgar-Louis Crose. All occupational 
ILO groups. 

Secondary sources-
Economic Plan. 
Uriversity of Tunis. 
ano previous survey. 

No survey. 

Uganda---------- Survey of M )npower R L. Thomas. Professional. Surveyed 102 employers Personal Also requested 
and Training in Ford Foundation. administrative, including government interviews inform'on on 
the Uganda managerial, representing 82 percent and infor- anticipated needs. 
Protectorate. 1959 technical, and nonagricultural employ- mation from current job 

skilled manual ment. 	 educational vacancies. and 
groups. 	 and other number of employees
 

institutions, being trained.
 
and records of
 
individuals
 
studying abroad. 

ASIA 

Indonesia----- Manpow.r in E. A. Nelson. Craftsmen in F-vear Development No survey. Analysis and 
Indonesia. AID construction Plan evaluation of 
Hay 10. 1961. metalworking, existing data. 

electrical, and
 
automotive
 
maintenance and
 
repair.
 

korea----------- Far East Manpower Manpower Survey Technicians. Surveyed 1.765 estab- Personal See also: 
Assessment and 1. 1961 craftsmen lishments employing interview. First Five-year 
Educational and engineers. 50 workers or more Plan for Technical 
Plannins Seminar. and a sample of Development. 1962
"Status of Manpower establishments 1966. Supplement to
 
Planning in Korea" emplo ing less then First Five-vear
 
December 1964. 	 50. government offices. Economic Plan.
 

and science and engineering October 15. 0 62.
 
schools
 



Surveys in DifferenL. Countries--Contilnued
il..i w Of tL'cupei:onel 

Sources of data Collectio Comments 
fat. .onS-iltant and' ,r Occupatlnong 


, ,u ,,rinizeti'l
0 , r ths. anti -covered
,,!i~ b, .nIhn 


personal Not strictly

lanpower Survev Essentially the Essentially the same. 


kL.rta--,nt'd.-. Same aoirt. but included Armed interview. comparable with
 
11. 1963. same. bat occu-


1961 because of
pations are better Forces. 

changes in occudefined, 

pational defini
tfons.
 

Ho survey. Primarily recoamn
r ',ar C. McVoy. All occupational Secondary sources: 


Manpower Develop-
 dations for
 
AID. groups and selected Manpower surveys of 


ment and Ltiliza-
 Improwiv the man1961 and 1963. (See
o:cupations.
tion in Korea. 
 power planning ad
above.) Census of 

HMa 7. 1966. 
 development pro-
Population 1960, r
 

g ms.
Sample of the labor 

force. Establishment
 

surveys 1963 and 1964.
 
Bank of Korea. annual
 

survey of education.
 
a' 

master list
 
J. T. O'Leary and Supervisory positions Manufacturing and other Mailed ques-


New Zealand Scientific and tionnaire* compiled from i
economic activities
Robert Shaffer sales, production,
Enaineerins 
 to scientists registers. direc
testing and research vhich employ scien-


Manpower in tories and mmbertists and engineers. and engineers,
development.
New Zealand 7e percent ship lists. 
Industr%. 1958 responded. 

3 sirveys by Sup"ly-demand

.igh-level occupations Educational institu-
Stanford Research
Taiwan...........Fr East Mnpower 

tions and economic personal projections of
 
requiring education
Assessment and Institute. high-level men
and training- development plan. interview. 


Education Plannin paer based on
 
Seminar. Manila, secondary sources.
 
February 1965. 

"Manpower Assessment
 
and Education Planning
 
Status of the Republic
 
of China." May 1962.
 



lew of Occapational Survevs 
in Different Cnuntries--Continued
 

Area and title a, .t. Cons.ltant ard/or Occupations S, urcLs of data 
 Collection Comments
cour" r% o, publ; 	 raniza ion c'ered 
 method
 

ASIA
 

Taiwan--cont'd-- A Report on the 
 Labor Flrce Sirvex All occipacions Sample of l.04 'Snu-
 Personal in- Also requested
Pilot Sur-e of Research Group 
 faLturing establish- terview 
 current job

Manpower Reguire-
 ments (out of 
52.000) following vacancies.
ments in Taiwan. 
 as follows, letter of

Taiwan. October 1964. 
 10-l wrkers--4 per- introduction.
 

cent Coverage
 
20-99 w-rkers--25 per

cent co erage
 
100 and over--total
 

coverage. 

Manpower Requirement 	 6
Labor Force Surve, All occupations. 
 Sample of 1. 56 manu- Personal in-

Surve: Report on Research Group. 
 facturing es:ablsh- terview.
 
Nanufacturinp Indus-
 ments as follows
 
tries in Taiwan. 
 1-3 workers--I 07
V-
 December 1964. 
 percent coverage
 

4.9 	w~rkers- -2.5
 
percent coverage
 

10-14 workers--4.16
 

percent coverage
 
20-99 workers--25.02
 

percent coverage
 
100 and o.-er--total
 

coverage.
 

Manpower Requirement 
Labor Force Survey All occupations. Surveved 1.000 astab-
 Personal in-
Pilot Survey on Research Group. 
 lishments (out of terview
 
Service Industries 
 26.ODO) in Recreation following

in Taiwan. 
 and Persinil Service mailed letter

March 1965. 
 industries, 
 of introduction
 

Report 
to the Alice W. Shurclxff 2-digit groups 
 1965 Quarterly Labour Anal~sis and 
 Recomrmendations for
Government of the ILO. and 5-digit medical 
 Force Survey data evaluation improving current
Republic of China 
 and teacher person- from Ministry of 
 of existing data-collection
on Manpower Assess-
 nel. statistical proceedings.
Education. 

ment and Planning. 


data. Recommendationa for
Geneva 1965. 

implementing supply

demand forecasting
 

survey.
 

http:workers--25.02
http:workers--4.16


Area and Title and date 

cuntr of ublicatton 

ASIA 

Thailand........ Preliminary Assess-
ment of Education 
and Hunman Resources 
in Thiland. 1963. 

EUROPE 

Belgium -.-....Human Resources Assess-


France.......... 


Germany......... 


Ireland--------

ment and PlanninR 

Procdural and 

Methodological 

Considerations.
 
Pan American Union.
 
1962
 

Avenir de I& Pro-


fession de 

Statistician
 

Preliminary studs.
 
June 1965.
 

ethods of Fore-

casting Demand 


for and Supplv 

of Scientists and 


Entineers. 1958. 


Training of 

Technicians n 


Ireland. Reviews 

of National Policies 
for Science and 
1964 . 
1964.
 

s in Different Cnuntries--Continued
Review of Occupational Sur,' 


Consultant and'or 

orsanization 


Eugene W Burgess 

Cole Brembeck. and 

William Platt. 


AID. 


University of Paris 


Harold Goldstein. 

OECD 


Organisstion for 

Economic Co-oper-


ation and Develop-

ment. 


Occupations 

cove.-1 


All occupational 

groups and a few 

selected occupa-

tions 


Scientists and 

technical 

personnel 


Statisticians in 


all fields. 


Engineers by 

education, 


branch, and 

function 


Professional. 

managerial. 


technical, and 

craftsmen 

operatiles. 


Eduatin. eceberDepartment 

Sources of data 


Labor force data from 

1960 Census of Popula-

tion. 


Ministrv of Education 

Planning Board.
 

Surveyed private and 

public sectors. 


Private industry and 


government. 


Surveyed industrial 

associations. 

government agencies, 

and research organi-

Za ions
 

Surveyed 24 firms. 

I from each major 


industry 


Collection 

method 

Questionnaire 


Letter of 

introduction, 

followed by

personal in
terview
 

Personal 


interviews., 


Hailed ques-

tionnaires. 


Personal in-

terviews by 


technical 

school Inspec-

tors for 

of 
Education.
 

Cosents
 

Projection of supply
demand levels of
 
important high-level
 
occupations.
 

Also requested future
 
demand
 

Study in depth of
 

training and employ
sent of statisticians.
 

Also requested job
 
vacancies and
 
future demand.
 

1961 survey conducted
 
kv Central Statis

t.i$ Office of the 
Irish Government--
2,400 persons 

involved. 



Area and 


country 


LtPOPE
 

ltalN ......---


hetherlands-


Portugal--------


Spain-----------


ritle and date 


of pabl.cation 


Huran Resources 

Assessment and 

Planning Pro-


cedural and 


Methodological
 
Consideratiois.
 

Pan American Union.
 
1962.
 

The Mediterranean 


Regional Project. 


Country RLports. 


1965.
 

Employment Fore-


casting. Inter-

national Seminar 


on Employment 

Fcrecasting 

Techni.ues, Chateau 


de Karreveld. 


Brussels. 1962 


MediLterranean 

Regional Prolects. 

Country Reports. 

1964. 


Mediterranean 


Regional Protects. 

Country Reports. 


1965. 


Re-iew of Occupational Survevs in Differ-nt Countries--Continued 

Cons-:tant and/or Occupations Sources of data Collection Comments 

orsanizatior c.vered method 

All hih-level Seconlar- sources No survey. Analyzed data by
 
occupations from existing North and South
 

surveys and official regions.
 

statistics data
 

Organisation for All major occu- Secondary sources. No survey. Projections made to
 
Econonic Co-opera- pational groups. anticipate educa

tion and Dejelopment. tional needs.
 

Organisation for All high-level Secondary sources: No survey.
 
Economic Co-opvra- professionals. 1947 and 1960
 
tion and Development. and graduates Censuses of Popu

of universitics. lation. Labor
 
by subject. etc. 	 Exchange Registers.
 

Me-abership directories
 

of professional associ

ations.
 

Organisation for Scientific. Surveyed secondary and 	 Survey of establish-

Economic Co-opera- technical, and tertiary sectors. ments and public
 
tion and Develop- skilled occupa- classified by size of services made i.
 
ment. tions. firm from which & random 1961. No prior
 

choice was made in each information.
 
class. (See text.)
 

Organisation for Scientific. Surveyed 600 firms in Questionnaires Requested information
 
Economic Co-opera- technical, and industrial sector. sent to all on personal charac
tion and Development. skilled occupa- supplemented by govern- emplovees in teristics of workers
 

tions. 	 ment educational sta- surveyed firms. and methods of ac

tistics. enrollments Personal in- quiring skills.
 
in schools and univer- terview with
 

sities. employers.
 

a
 



Review of Occupational Surveys in Different Countries--Contilued
 

Area and 
Ae adbiedate 

ritle end date Consultant and/or 

organization 

Occupations 
covered 

Sources of data Collection 

method 

Comments 

J.aittp 
c~otry of publication 

EUROPE 

Swede . Methods of ore-

casting Demand 
supplyf Scntstsvl 

of SientiSts 

Swedish Association 

of Industries 

Engineers. 

mathematicians, 
physicists. and 
chemists. 

Surveyed 1.550 fims 

in manifacturing. and 
handicraft industries. 
govt ment agencies. 
transportation. 

Hailed question

naire. supple
mented by personal 
interview when 
response was not 

1956195b 
communication.electrc power . nd complete. 

commerce. 

Also requested job
Mailed ques-
1956 Stratified sample
Engineers and
Ministry of Labour
Inited kingdon-- Ha Resources of public and private tionnalres. vacancies and
 
scientists.
kies res 
 industrv Survey in- future demand.
 

klanjifigt aro 


edial d _
an cluded all establish

cedural and 
 ments employtn 500 or
 

Contsdon a n 
 more workers: and 1/4
 

Considercaions. 
 with 200-499 workers'
 
and 1/12 with 100-199
Pan .Aerican Union. wo)rkers.
1962. 


1959 Sample expanded
 
to include 1/16 of
 

establishnI-nts emplov

ing 50-99 workers, and 

1/48 of those %hth 11-49 

workers. 

Mailed ques- Cooperation of all
 
Surveyed 11.000 manu-
Scientists and employer organiza-


Hinistry of Laboir Ministry of Labour facturing. government. tionaires. 
technical support- tions.


Gazette. "Industrv.' and service establish-
ing staff. 

Needs for Scientific menta emploing 500 or 
Manpower." Februar more wvriers and a19n ~. 

1965. sample of those employ

ing fewer than 500.
 



Review of Occupational Surveys in Different Countries--Continued 

4rea and 
country 

Title and date 
of publication 

Consultant and/or 
organization 

Occupations 
covered 

Sources of data Collection 
method 

Comments 

EUROPE 

Yugoslavia-- Mediterranean 
Regional Proiect. 
Country Reports. 

1964. 

Organisation for 
Economic Co-opera-
tion and Development 

Major categories. 
of occupations. 
such as white-

:ollar workers. 

by skill levels; 
and other workers 
by s1till level. 
No individual 
occupations were 
investigated. 

Secondary sources 
Statistical year-
books. Planning 

boards, and Bureau 

of Statistics. 

Mailed ques-
tionnaires 

Analysis depended 
on university output. 

LATIN 
AMERICA 

10 Argentina------- Informe Metodolouuco 
Rcursos Himanos. 
Argentina. 
Buenos Aires. 1964. 

Enrique Orteiza. 
Centro de 
Investigaciones 
Economicas. Insti-
tuto Torcuato di 
Tell&. 

Professional. 
administrative, 

managerial, and 
technical 

Surveyed 2.000 firms 
employing 100 worKers 
and more. List from 
Industrial Census of 
1954. updated from 
other sources 

Pretest of 50 
firms in 2 
large areas 
Personal in-
terview. 

Excellent description 
of the method used 
for the study. Los 
Recursos-Humanns de 
Nivel en Ia Republica 
de Argentina. 

Boliva---------- Survey of the 
Comibul Mines. 1964 
(Labor force in 
nationalized mines) 

AID Manpower 
Division in 
Bolivia. 

All occupational 
groups, coded bv 
U S. Dictionarv 
of Occupational 

Titles 

USAID/B Controllers 
office, USEmbassy/B, 
technical budget of 
national social 

security program, 
establishment survey 

Personal in-
terview. 

Interviews by Depart
ment of Census and 
Statistics and by 
Peace Corps u-rkers. 

British 
Honduras-------- Manpower Assessment 

Report. 1964. 
Belize City. 1966. 

Osmond W. Francis. 
ILO. 

All occupations in 
all economic 
activities, 

.ll establishments 
employing 5 workers 
or more 

Mail ques-
tionnaires 
followed b 
personal in-
terviews with 

Supplementary -anuals 
of instructions for 
organizing and con
ducting t.- -anpower 
program 

> 

nonrespondents 
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Review of Occupational Surveys in Di'fferent Countries--Continued
 

Area and Title and date Ctnsultant a.adlor 

country of publication or~tanization 

LATIN 
AMERICA 

Chile........... Necesidades de Mano Ministerio del 
do Obra Especializada Trabajo y i-revision 

en Alauhas Activi- Social. 

dades Industriales 

en las Areas 

Economicas de 

Santiago y Concepcion.
 
Santiago de Chile. 1962.
 

La Emaisracion de Pan American Union. 

Recursos Humanos 

de Alto Nivel y 

el Caso de Chile. 
1965. 

Instituto Colombiano 

Reauerinientos de Especializacion 


de Personal de Technics en el 


Colombia ........ Recursos Y 


r

Alto Nivel. Exterior 'ICL EX) 


1963-1970. 1964. 


Status of ICETEX William A. Langbehn. 

Survey of Hih- AID. 

Level Huan 
Resources in 
Colombia. July 15. 

1963. 

A Comprehensive M. Vasudevan. 


Manpower Planning ILO 

Programme for
 
Colombia. 1964.
 

Occupations 

covered 


Professional. 

technical, 

foremen. and 

craftsmen. 


All occupations 

requiring univer-

sity education, 


Professional., 

administrative. 

managerial. &A 

technician, by 

name, sex, and 
age of incumbent. 
and by number of 
current job 
vacancies and 
estimate of future 
requirements. 

Review of 

Sources of data 


Surveyed stratified 

sample of 580 estab-

lishments in textiles, 

wood productS. glass.
 
and all metal product
 
industries.
 

5 percent sample of 

professionals 

residing in United 

States. 


Surveyed 1.884 manu-

facturing establish-

ments employing 50 

or more persons. 

government agencies. 

hospitals. schools, 

nonprofit institu-

tions. and be self
employed (list obtained
 
from professional 
societies and univer
sity records).
 

Collection 

method
 

Personal in-

tervtea. 


Mailed ques-

tionneire. 


Personal in-

terviews. 


Comments
 

Used university
 
students "s inter
viewers.
 

List of names of
 
Chilean residents.
 
supplemented by
 
U.S. Department of
 
Justice. and by

friends and acquaint
ances in U.S. 

Ixcellent description
 
of each step in
 
carrying out survey.
 
including sample
 
questionnaires and
 
Interview instruc
tions.
 

ICETEX survey (previous entry) and description of 

recommended techniques for carrying out surveys of high-level
 

manpower.
 

Review of ICETEX survey and recommendations for projecting supply 

and demand of high-level manpower. 



Re,'xew - O: upational Surve's in Different Countries--Continued 

Area and :ttle and date C, rsul:an' and/or Uccupato-ns Sources of da-a Col.ection Comments 
rount r of -_hlicatxrcn r-4rn 0a'On C -r. method 

LATI%
 

AIERICA
 

Guana ......... An Assessntn, ,of R, bert L -r,as. Professional. Surve ed nonagricultura' Personal in- Prfia-il, Georgetown
lir=,-Lt"el ran- A3. managerial. establishments emplov- terview. area. rerresenting 
p,.er Peqgrr.-rents and techr.cal ing 100 workers or 90 percent coverage. 
in Rela-ln to occupations more and all govern

.
 
Brr! sh Guiara's 
 ment agencies
 
,Ne' for Economic
 
De -- l,,pment VM62 

NEAR EAST
 

on 	 !rn~s'r%Cyprus---------- Rep-r- the 	 !abour Major occupaitons Surve.ed 151 n.nagri- Personal in- Surve, corered F5 
Sec-nd Larnaca and Sot al Insur-	 cul:tral private and 
 terview percent of workers 
Manpower Surnv. ance. Labjr public establishments used in area. -i-
October 1964 Research and S a- emploving 5 workers cluded labor turn. 

ttsttcs Section. 	 or r'ore and 31 estab- over statistics and 

lishmients enploving ewplo,.er estimates 
less than 5 cf futire needs 

Greece----------- ed.:-rranean Orsanisa, c f r All high-lel Secondar% sources No s-.ve, Projections in all 
Regional Proiects. Economic Cc-opera- occupations 1961 Census of economic sectors 
Co,,ttr. M2ports. tion and D-clop- reported in, the Population. 
Paris 1q65. ment. 1961 census. 1957 industrial
 

surve, of large 
firms. 
1955 special survey 
or primaiN sc'iool 
buildings. 

Iran ------------- at onal Manower 'linisrr% of Labor 46 high-level Survred 2.749 estab- Personal visits 
Resources and 
 and Plan Organi. professions lishnents emplo'ying to establishments
 
Re itrements Survey. zation. selected 
from 50 erplovees or nore and educational
 
Tehran. 1958 
 ILO's ISCO. and sampled 15.510 institutions and
 

establishments with mailed question
fewer than 50 i'rkers. naires to all college
 

graduates
 

http:ewplo,.er
http:Surve.ed


V 

in Different rountries -*C)ntinue!
Re ,w C" Ocupational Surveys 

\..1- and 	 ittle amd da 
Of iptbl ,at ,,n 

%t.AR iAI 

wi,
h-iv.i "'nn.ower 
Div.l,,L'ent- ,n Iran. 

:las t-.0. 

Itan -cot'..d----


Urplo.,int Status 


and Educational 

Charaectristics 

of SCI.iltific. 


Professional 


and F-chnical
 

jers.-nn .I
 

lehran. 1461.
 

Sure%.
Israel............anrower 
 Doctors. fhnistr' 


of Labor. Tel-AIv. 


Ma. 196'-


iurke............ lanow-r Pannins 


in furke%. l62" 

'.a , 


Mediterranesn 
Reo,,nai Prect. 

Countr% Rererts. 

Paris. 1O5 


tons ltanit and'or 

organization 


I Hilliard Cox 
Governmental 

Affairs Institute 

Pla. Organization. 


Herbert Smith. 


Edgar C. "cVo. 


AID 


Organisation for 


Eco,-,mic Co-opera-


tion and Development 


Occupations 

covored 


50 selected 

professional. 


administrative, 


technical. and 


scientific cecu-


pations 


High-level 5-


digit occupa-


tions rtquiring 


universitV degree 


Doctors of 

Medicine 


50 selected 


occupations 

from scientific. 

managerial. and 


technical 

categoraie 


lajor high-le-I 


occupatio s 


data Collection
Sources of 

meth-d 

Int-rviews 


National manpower 

Secondatr. so-jrces: 


with heads of 


educational
resources and 

institutions.
requirements survey. 


universities and 


technical institutes.
 

Ministr of Education.
 

All fins in iq5 Personal in-


terview.
manpower survey. 


Individual forms 


for each emploed
 

person
 

Lists of physicians ?-ail question-

obtained from nalre 


admintstcative and 


licensing rec-rds
 
maintained by
 

-inistr% of Health;
 

and Administrative
 
Census of Doctors. IoA2.
 

Health Manpower Survey No survey. 


conducted bh 

;inistr zf Health 

Teacher "anpwer 


Sur.,ey conducted 

b% '-inastrv of 


Education 


Public Sector Mlanpower
 

Surve% conducted b%
 

the stat.isti-al office.
 

io surve%
Secondar% s,-urces 


1960 Census o! 


Population pro-

jected to t9o2.
 

Comments 

-

Study was an anialysis 
of supply and danand 

of high-level man

porier projected to 

lq63 

Created national
 

regiter of high

level manpower.
 

Results showed 6.000
 
doctors or I in
 

4,000 population.
 

Report is an anal'.sis 

of manpower situation
 
including a discus
sicn of various
 

manoower studies
 

which were in the
 

planning stage.
 

Projections made -o
 

anticipate education

al needs.
 



APPENDIX B
 

International Standard Industrial Classification of All Economic Activities--

List of Divisions, and Major Groups _J/
 

Maior 
Grou
 

Division 0. Agriculture, Forestry, Hunting and Fishing
 

01 Agriculture and livestock production
 
02 Forestry and logging
 
03 Hunting, trapping and game propagation
 
04 Fishing
 

Division 1. Mining and Quarrying 

11 Coal mining 
12 Metal mining 
13 Crude petroleum and natural gas 
14 Stone quarrying, clay and sand pits 
19 Other non-metallic mining and quarrying 

Divisions 2-1. Manufacturing
 

20 Food manufacturing industries, except beverage industries
 
21 Beverage industries
 
22 Tobacco manufactures
 
23 Manufacture of textiles
 
24 Manufacture of footwear, other wearing apparel and made-up textile goons

25 Manufactures of wood and cork, except manufacture of furniture
 
26 Manufacture of furniture and fixtures
 
27 Manufacture of paper and paper products
 
28 Printing, publishing and allied industries
 
29 Manufacture of leather and leather products, except footwear and other
 

wearing apparel
 
30 Manufacture of rubber products
 
31 Manufacture of chemicals and chemical products

32 Manufacture of products of petroleum and coal
 
33 Manufacture of non-metallic mineral products except products of petro

leum and coal
 
34 Basic metal industries
 
35 Manufacture of metal products except machinery and transport equipment
 
36 Manufacture of machinery except electrical machinery

37 Manufacture of electrical machinery, apparatus, appliances and supplies 
38 Manufacture of transport equipment 
39 Miscellaneous manufacturing industries 

1/ For the complete classification, including a description of the
 
industries, see United Nations, International Standard Industrial Classifi
cation of All Economic Activities, Statistical Papers, Series M, No. 4, 
Rev. 1, New York, 1959. 
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International Standard Industrial Classification
 

of All Economic Activities--Continued
 

Grouo 
_iyai inA. Construction 

40 Construction 

Division S. Electricity, Gas, Water and Sanitary 
Services
 

51 	 Electricity, gas aud steam
 

Water and sanitary services
52 


Division 6. Commerce
 

61 Wholesale and retail trade
 

Banks 	and other financial institutions
62 

63 Insurance
 
64 
 Real estate
 

7. Transport, Storage and Communication
Division 


71 	 Transport
 
Storage and warehousing
72 


73 Communication
 

Division S. 
Services
 

81 Government services
 

82 Community and business services
 

83 Recreation services
 

84 Personal services
 

Activities Not adequately Described
Division 9. 


90 Activities not adequately described
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International Standard Classification of Occupations:
 
Major, Minor, and Unit Groups I/
 

Major Group 0: Professional, Technical)and Related Workers
 

0-0 Architects, Engineers, and Surveyors

0-1 Chemists, Physicists, Geologists, and Other 
Physical Scientists 
0-2 Biologists, Veterinarians, Agronomists, and Related Scientists
 
0-3 Physicians, Surgeons, and Dentists
 
0-4 Nurses and Midwives 
0-5 Professional Medical Workers, Not Elsewhere Classified, and Medical
 

Technicians
 
0-6 Teachers
 
0-7 Clergy and Related Members of Religious Orders
 
0-8 Jurists 
0-9 Artists, Writers, and Related Workers
 
O-X Draughtsmen, and Science and Engineering Technicians Not Elsewhere 

Classified
 
0-Y Other Professional, Technical, anti Related Workers
 

Ma.jor Group 1: Administrative, Lxecutive, and Managerial Workers 

1-0 Administrators and Executive Officials, Government
 
1-1 Directors, Managers, and Working Proprietors 

Major Group 2: Clerical Workers 

2-0 Bookkeepers and Cashiers 

2-1 Stenographers and Typists 

Major Group 3: Sales Workers
 

3-0 Working Proprietors, Wholesale and Retail Trade 
3-1 Insurance and Real-Estate Salesmen, Salesmen of Securities and
 

Servicos, and Auctioneers 
3-2 Commercial Travellers and anufacturersl Agents 
3-3 Salesmen, Shop Assistants, and Related Workers 

%ta-iorGroup 4: Farmers, Fishermen, Hunters, Loggers and Related 
Workers
 

4-0 Farmers and Farm Managers 
4-1 Farm Workers, Not Elsewhere Classified 
4-2 Iunter.- and Related Workers 
4-3 Fishermen anti Related Workers 
4-4 Loggerb and Other Forestry Workers 

1/ International Standard Classification of Occupations, Inter
national Labour Office, Geneva, 1958. 236 pp. 



International Standard Classification of Occupations: 

Major, Minor and Unit Groups--Contilnued
 

Major 	Group 5: Miners, Quarrymen,and Related Workers
 

Miners and Quarrymen
5-0 

5-1 	 Well Drillers and Related Workers
 

5-2 	 Mineral Treaters
 

Miners, Quarrymenj and Related Workers 
Not Elsewhere Classified
 

5-9 


Workers in Transport and Communication 
Occupations


Major 	Group 6: 


6-0 	 Deck Officers, Engineer Officers, and Pilots, Ship 

Deck and Engine-Room Ratings (Ship), 
Barge crews, and Boatmen
 

Aircraft Pilots, Navigators, and Flight 
Engineers
6-1 


6-2 

6-3 Drivers and Firemen, Railway Engine
 

6-4 Drivers, Road Transport
 

6-5 Conductors and Brakemen, Railway
 

Inspectors, Supervisors, Traffic Controllers, 
and Despatchers,


6-6 

Transport
 
relephone, Telegraph, and Related Telcommunication 

Operators

6-7 


Postmen and Messengers
6-8 

Workers in Transport and Communication 

Occupations Not Elsewherv
 
6-9 


Classified
 

Craftsmen. Production-Process Workers, 
and
 

Major 	Group 7/8: 
Not Llsewhere Classif3'vdLabourers 

Spinners, Weavers, Knitters, Dyers, 
and Related Workers
 

7-0 

Tailors, Ciutters, Furriers, and 

Related Workers
 
7-1 	 Garments)
 

Leather Cutters, Lasters and Sewers 
(except Gloves and 


7-2 

and Related Workers 

Moulders, and Related Metal Making
 
7-3 	 Furnacemen, Rollers, Drawers, 


and Treating Workers
 and Related
Makers, Watchmakers, Jewellers,

7-4 	 Precislo-Instrument 

Workers%
 

Platers, and RelatedPlumbers, Welders,
7-5 	 Toolmakers, Machinist-, 


Workers
 
7-6 	 Electricians and Related Electrical 

and Electronics Workers
 

Carpenters, Joiners, Cabinetmakers, 
Coopers, and Related Workers
 

7-7 

and Paperhangers7-8 	 Painters 

Bricklayers, Plasterers, and Construction 
Workers Not Elsewhere
 

7-9 

Cladsi flied 

Engravers, Bookbinders, and Related 
Workers
 

8-0 	 Compositors, Pressmen, 

Potters, Kilnmen, Glass and Clay Formers, 

and Related Workers
 
8-i 	

Related Food and Beverage Workers 
Millers, Bakers, Hrcwmanters, andS-2 

and Related Process Workers
8-3 	 Chemical 
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APPENDIX C 

International Standard Classification of Occupations:
Major, Minor and Unit Groups--Continued 

8-4 Tobacco Preparers and Tobacco-Product Makers 
8-5 Craftsmen and Production-Process Workers Not Elsewhere Classified 
8-6 Packers, Labeller9,and Related Workers 
8-7 Stationary-Engine and Excavating and Lifting Equipment Operators 

and Related Workers 
8-8 Longshoremen and Related Freight Handlers 
8-9 Labourers Not Elsewhere Classified 

MaJor Group 9: Service, Sport and Recreation Workers 

9-0 Fire Fighters, Policemen, Guards and Rlated Workers 
9-1 Housekeepers, Cooks, Maidsand Related Workers 
9-2 Waiters, Bartenders and Related Workers 
9-3 Building Caretakers, Cleanerspand Related Workers 
9-4 Barbers, Hairdressers, Beauticians and Related Workers 
9-5 Launderers, Dry Cleanersand Pressers 
9-6 Athletes, Sportsmensand Related Workers 
9-7 Photographers and Related Camera Operators 
9-8 Embalmers and Undertakers 
9-9 Service, Sport and Recreation Workers Not Elsewhere Classified 

Major Group X: Workers Not Classifiable by Occupation 

X-1 New Workers Seeking Employment 
X-2 Workers Reporting Occupations Unidentifiable or Inadequately Described 
X-3 Workers Not Reporting Any Occupation 

Armed lorces: Members of the Armed Forces
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APPENDIX D
 

Occupational Classification System Suggested for Use
 

in Making High-Level Manpower Assessments
 

The following classification system was used in 
the OECD Mediterranean
 

The system categorizes all the occupations in the 
ISCO 2/ into
 

Project. I/ 

four groups according to the educational and training 

requirements of the
 

occupations. All code numbers are those of the ISCO which should 
be
 

consulted for the detailed content of each occupational 
category, and for
 

the definitions of the occupations.
 

Class A
 

Scientific and Technical Occupations
 

1. 	Architects (unit group 0-01).
 

2. 	Engineers (unit group 0-02).
 
Physical scientists and mathematicians (minor group 

0-1; occupation

3. 


0-Y9.35).
 
and 	related scientists
 4. 	Biologists, veterinarians, agronomists 


(minor group 0-2).
 

5. 	Professional medical personnel.
 

a) Physicians and surgeons (unit group 0-31).
 

b) Dentists (unit group 0-32).
 

c) Other professional medical workers (unit group 0-51, 0-52,
 

0-59).
 
6. 	University teachers, sciences (occupation 0-61.30).
 

Secondary school teachers, sciences (occupation 0-69.40). 
I/


7. 


1/ Herbert S. Parnes, Forecasting Educational Needs 
for Economic and 

Social Development, Organisation for Economic Co-operation 
and Development, 

Regional Project, October 1962. 113 pp.The 	 Mediterranean 

of Occupations, Inter
2/ 	International Standard Claspfication 

236 	pp.
national Labour Office, Geneva, 1958. 


teachers of science and
 
The 	ISCO does not differentiate betweelx
,/ 


For 	purpobes of the classification
 other teachers at the secondary level. 


system for the OECD project, therefore, ISCO occupav 
ion 0-69.40 was divided
 

into two sub-groups.
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APPENDIX D
 

Occupational Classification System Suggested for Use
 
in Making fligh-Level Manpower Assessments--Continued
 

Other Class A Occupations
 

8. 	Administrative, executive, and managerial workers (major group 1).
 

a) Administrative and executive officials, government
 
(minor group 1-0).
 

b) Directors, managers, and working proprietors (minor group
 
i-i). 	A/ 

9. University teachers, except sciences (occupations 0-61.20, 0-61.90).
 

10. 	 Teachers not elsewhere classified (not including elementary and
 

nursery school teachers) (occupation 0-69.90).
 
11. 	 Secondary school teachers, except sciences (occupation 0-69.40). 1/
 
12. 	 Economists, professional accountants, actuaries, and statisticians
 

(unit groups 0-Y1, O-Y4).
 
13. 	 Social scientists other than economists (minor group 0-8; unit
 

group 0-Y2, occupatlons 0-Y9.20, 0-Y9.23, 0-Y9.26, 0-Y9.29, 0-Y9.32,
 
0-Y9.38, O-Y9.41, O-Y9.44, O-Y9.47).
 

14. 	 Artists, writers, and related creative artists (minor group 0-9).
 

15. 	 Class A workers not elsewhere classified (minor group 0-7; unit
 

group O-Y3; occupations 0-Y9.50, 0-Y9.59, 0-Y9.90).
 

Class B
 

16. 	 Science and engineering technicians and draughtsmen (minor group 0-X). 

a) 	Technicians, engineering (occupation 0-X9.20).
 
b) 	Technicians, research laboratory (occupation 0-X9.30).
 
c) 	Technicians, industrial laboratory (occupation 0-X9.40).
 
d) 	Science and engineering technicians not elsewhere classified
 

and 	laboratory assistants (occupation 0-X9.90).
 
e) 	Draughtsmen (unit group 0-Xl).
 

17. 	 Surveyors (unit group 0-03).
 
18. 	 Medical and dental technicians (unit group 0-53; occupation 7-41.45).
 
19. 	 Nurses, professional (unit group 0-41).
 

20. 	 Class B workers In transport and communications.
 

a) Deck officers, engineer officers, and pilots, ship (minor
 

group 6-0).
 
b) Aircraft pilots, navigators, and flight engineers (minor
 

group 6-2).
 
c) Radio-communication operators (unit group 6-72).
 

d) 	Inspectors, traffic controllers, and despatchers (minor
 

group 6-6, except occupations 6-62.40 and 6-62.50; unit
 

group 6-93).
 

4/ 	Note that working proprietors in wholesale and retail trade are
 
excluded from this category and included among sales workers. Other
 

proprietors "who are not primarily directing and managing enterprises or
 

services, but principally perform professional, technical, craft, service
 

or other functions" are also excluded from this category and are classified 

accordin- to the particular function they perform. (See definition of 

minor 	group 1-1.)
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APPENDIX D 

Occupational Classification System Sugge3ted for 
Use
 

in Making High-Level Manpower Assessments--Contilnued
 

21. 	 Non-working foremen. 5/ 
Primary and nursery school teachers (occupations 0-69.30 and
22. 

0-69.20). 
Salesmen of insurance and securities (occupations 3-11.20, 3-11.40,
23. 

3-11.70, 3-11.90).
 
Class B workers not elsewhere classified (minor group 9-7; minor
24. 

group 9-8, except occupation 9-81.90; occupations 0-Y9.53, 0-Y9.56,
 

0-Y9.62, 0-Y9.65, 0-Y9.90, / 7-61.50, 7-69.40).
 

Class C
 

25. 	 Clerical workers (major group 2).
 

26. 	 Sales workers not elsewhere classified (major group 3, except unit
 

groups 3-32 and 3-39 and occupations 3-11.20, 3-11.40, 3-11.70,
 

and 3-11.90).
 
27. 	 Skilled manual workers. 2/ 
28. 	 Skilled service and recreation workers. .Z/
 
29. 	 Athletes, sportsmen, and related workers (minor group 9-6).
 

Class D
 

30. 	 Farmers, fishermen, hunters, loggers,and related workers 
(major
 

group 4).
 

a) Farmers and farm managers (minor group 4-0).
 

b) Farm workers not elsewhere classified (minor group 4-i).
 

c) 	Hunters, fishermen, loggers, and related workers (minor
 

groups 4-2, 4-3, and 4-4).
 

31. Unskilled sales workers (unit groups 3-32 and 3-39). 

.2. Unskilled manual workers. Z/ 
33. 	 Unskilled service and recreation workers. 2/ 

There is no category of "foremen" in the ISCO. Non-working
J/ 

foremen should be classified here. Working foremen are classified in the
 

same occupation as the workers they supervise.
 

6/ Code number 0-Y9.90 is included here as well as under Class A
 

This is a residual group, "Professional, technical and
occupdtions. 

related workers not elsewhere classified, other." It is intended that
 

professional occupations not elsewhere classified will be included in
 

Class A, while semi-professional occupations not elsewhere classified will
 

be included here.
 

pp 81-87.
2/ 	 For detailed content, see Iarnes, op. cit., 
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APPENDIX E
 

Number and Percent Distribution of Professional and Administrative
 
Occupational Groups in Selected Countries
 

Area 
and Date 

Country 

AFRICA
 

Ghanao..........1960 


Liberia.........1962 

Mauritius ....... 1962 

Morocco........1960 

South West 
Africa......... 1960 


U.A.R. (Egypt)..1960 

larabia .......... 1961 


AMILRICA 

Antilles
 
Netherlands....1960 

Barbados........1960 

British Honduras1960 

Canad3........ .1965 
(ota, I,aIc......1963 
I)oninica ........ 1960 
I[cuador........1962 
Greenland ......1960 
(renada......... 1960 

(;uyana (formerly 

VY,'t Is.h (;1a ,I)196o 
Honduras ........ 1961 
Jamaica ... .... 1960 
\',ir' niqi, ...... 1961 
Mexico.......... 1960 
Nivcr.Lgri.......1963 


Panama... .......1960 
P'a ragay. ....... 196 2 
I'eru ........... 1961 
P'uerto Rico.....1960 

Total 
employment 


(thousands) 


2,725 


412 

187 


3,254 


203 

6,898 


33 

60 

92 


175 


6,911 

395 

23 
1,443 


12 

27 

175 
568 
655 

92 
11,332 


475 


337 

617 


3,125 

594 

Professional, tech-

nical and related 
occupational groups 


Number Percent of 


(thousands) total 


60 2.2 


8 i.8 

9 4.7 

98 3.0 


4 2.0 

214 3.1 


6 18.4 

5 7.9 

4 4.7 

10 5.8 


774 11.2 

.21 5.2 


1 3.9 
47 3.3 

1 7.6 

1 4.7 

10 5.8 
14 2.5 
18 2.8 

5 5.6 
410 3.6 

12 2.6 


15 4.5 

20 3.2 


103 3.3 

46 7.8 

Administrative, execu

tive, and managerial 
occupational groups
 

Number Percent
 

(thousands) of total
 

13 0.5 

2 0.5 
2 1.0 

15 0.5 

1 0.6
 
74 1.0 

3 9.7 

3 4.2
 
3 2.9
 
5 2.7 

603 8.7 
5 1.3 

/ 2.4 
5 0.3
 
1/ 0.7
 
1 3.2 

5 2.7 
3 o.6 
7 1.1 
1 0.7 

95 0.8
 
1 0.3 
7 2.1
 
5 0.8 

45 1.5
 
84 14.2 

See footnote and source at end of table.
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APPENDIX E
 

Number and Percent Distribution 
of Professional and Administrative
 

occupational Groups in Selected Countries--Continued
 

Total
Area 

Date employment
and 


(thousands)
Country 


AMERICA--Continued
 

60  
 31
Santa Lucia.....19

60 25
St. Vincent.....19
 

807
El Salvador.....1961 

Trinidad and
 

60 278
Tobago.........19
 
United States...19

60 69,877 

61 2,407
Venezuela.......19
 

ASIA
 

25
Brunei .......... 1960 

1 96 2  
 2,561
Cambodia....s...
 

6 2,993
China (Taiwan)..195

60 235
Cyprus.........19
 

Hong Kong....... 19
61 1,212 

6 1 188,676
India...........19
 

6,067
Iran..........1956 


Israel ........ 19
64 881 


Japan ........ .19 
64 47,860 


390
Jordan........161 

Malaysia:
 

60 
 177
Sabah.,........19

60 
 294
Sarawak........19
 

1961 30;206
Pakistan ........ 

6 2 10,266
Philippines.....19

64 415
Ryukyu..........19
 
7 
 48P
Singapore.......195
 

South Korea.....19
64 8,894 

64 1,265
Syria..........19
6 0 
 13,837
Thailand..e.....19
 

Professilonal, tech-


nical and related 

occupational groups 


Number 


(thousands) 


1 

2 


20 


19 

7,544 


125 


2 

75 

94 

9 


56 

3,236 


94 

104 


2,350 

16 


3 

6 


414 

285 

14 

23 


172 

39 

174 


Percent of 


total 


3.3 

5.1 

2.5 


6.7 

10.8 

5.2 


6.5 

2.9 

3.1 

4.0 

4.6 

1.7 

1.6 

11.8 

4.9 

4.1 


1.8 

2.1 

1.4 

2.8 

3.4 

4.7 

1.9 

3.0 

1.3 


Administrative,e(xec'u
tive, and managerial
 
occupational groups
 

Percent
 

(thousands) of total
 
Number 


x/ 

1/ 

2 


7 

5,489 


40 


1/ 

7 


54 

2 


37 

1,811 


29 

135 


1,070 

2 


1 

1 


132 

358 

6 

9 


59 

29 

26 


1.9
 
2.6
 
0.2
 

2.5 
7.9
 
1.6
 

2.0
 
0.3
 
1.8
 
0.8
 
3.0
 
1.0
 
0.5
 

15.3
 
2.2
 
0.6
 

0.4
 
0.3
 
0.4
 
3.4
 
1.4
 
1.9
 
0.7
 
2.3
 
0.2
 

See footno0;e and source at end of 
table.
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APPI NDIX 1,
 

Number and Percent Distribution of Professional and Administrative
 

Occupational Groups in Selected Countries--Continued
 

Profassional, tech- Administrative, execu-


Total nical and related tive, and managerial
Area 

and Date employment occupational groups occupational groups
 

Country (thousands) Number Percent of Number Percent
 

(thousands) total (thousands) of total
 

EUROPE 

Austria ......... 1961 3,370 229 6.8 116 3.5 
Belgium ......... 1961 3,512 281 8.0 92 2.6 
Denmark......... 1960 2,094 164 7.8 35 1.7 
Finland......... 1960 2,033 167 8.2 33 1.6 
(;reece .......... 1961 3,639 125 3.4 27 0.7 
Hungary ......... 1963 4,790 391 8.2 72 1.5 
Ireland ......... 1961 1,108 7Q 7.1 13 1.2 
Italy ........... 1964 20,130 1,090 5.4 1,630 8.1 
Luxembourg ...... 1960 130 9 6.9 2 1.7 
Netherlands ..... 1960 4,169 382 9.2 129 3.1 
Norway.......... 1960 1,406 113 8.0 44 3.2 
Portugal ........ 1960 3,424 92 2.7 43 1.3 
Spain ........... 1964 12,O63 371 3.1 115 0.9 
Sweden .......... 1960 3,244 417 12.9 69 2.1 
Switzerland ..... 1960 2,512 225 8.9 31 1.2 
Turkey .......... 1960 12,993 214 1.6 339 2.6 
Yugoslavia......1961 8,340 469 5.6 94 1.1 

OCEANIA 

liji ............ 1956 93 5 5.6 5.0
 
New Zealand ..... 1961 895 84 9.4 51 5.7
 
Western Samoa...1961 28 2 7.8 2 6.4
 

I/ Less than 500.
 

Source: 3961 Yearbook of Labour Statistics. International Labour 
Office. Twenty-fifth Issue, Geneva 1966, table 2B. pp. 132 - 225. 
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APPENDIX F-1
 

Example of letter used in a personal-interview survey
 

MINISTRY OF LABOR
 

Dear Sir:
 

The increasing importance of high-level and skilled manpower
 

to our country's economic development program makes it imperative
 

of these
to have current information on the nation's resources 


people. The Ministry of Labor is planning to conduct a manpower
 

survey to obtain employment information from all employers in the
 

private and public sectors. The data collected will be of con-.
 

siderable value to the Government in framing its educational and
 

vocational training policies.
 

Your participation in this survey is extremely important to
 

its success since your organization is an essential part of a
 

carefully designed sample. A representative of the Ministry of
 

Labor will call on you sometime during the next few weeks to request
 

information from you regarding the number and types of workers
 

It is hoped that you will extend your cooperation in
you employ. 

this work of national importance.
 

All replies will be kept strictly confidential. They will
 

not be published in any way which would permit identification of
 

Data will be released only in the form of statistical
any company. 

summaries. If you have any questions about the survey, please
 

write me.
 

We shall be very grateful for your cooperation.
 

Sincerely yours,
 

Minister of Labor
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Sample Questionnaire--Personal Interview
 

Government of ( country ) 
Ministry of Labor 

CO1JFIDE;TIAL FOR OFFICIAL USE ONLY 
InformaLlon £;r-zihed on this ISIC 
return will not be published Area 
in any form which will identify Firm 
the establislmnt concerned. 

MANPOWER SURVEY OF 1966 

1. Name of establishment:
 

2. Address
 

3. Names and locations of subsidiaries of branches included in this report:
 

a. b. c. 

4. Nature of business:
 

5. Total number of full-time paid workers on (date) 

6. Name of person making report:
 

Signature:
 

7. Name of interviewer:
 

(cIit tv 



Please supply the number of employees in eich of the following occupations.
8. Occupational data: 
M 

Code Occupation Employment a3 of (date) 
excluding trainees 

Total Men Women 

Basic 
pay 

range 

Trainees 
as of 
(date) 

(a) (b) (c) (d) (e) 

0-02 
0-02 
0-i 

Professional 
Engineer, 
Engineer, 
Chemist 

etc. 

O-Xi 
0-X9 
0-X9 

Subprofessional 
Draftsmen 
Technician, 
Technician, 

etc. 

0--Y1 
!-1 
1-1 

Administrative 
Accountant 
Manager, 
Manager, 

etc. 

2-01 
2-11 

Clerical 
Bookkeeper 
Typist 

etc. 

7-71 
7-61 

Skilled Maintenance 
Carpenter 
Electrician 

etc. 
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Instructions for Completing the Manpower Survey Schedule
 

1 and 	2. The full name and address of the establishment. Please correct if
 
necessary.
 

3. If the report includes employees in a branch or subsidiary office other
 

than that located at the address indicated above, its (their) name(s) and
 
location(s) should be listed.
 

4. A short description of the principal activity of the establishment,
 

such as manufacturing paints, servicing automobiles, mining coal, etc.
 

5. The total number of employees who worked full time during the specified
 
time. Do not include part-time workers or unpaid family workers.
 

6. Name and title of person making this report.
 

7. Name of interviewer and date information was obtained.
 

8. The occupations listed are those which are considered to be of major
 
importance for the economic development of (country) . This basic
 
listing may not include all high-level and skilled occupations utilized
 
by the establishment. It there are other occupations in the firm which
 

are not shown on the listing and which require at least 2 years of
 
preparation, enter them in the blank lines provided and indicate the
 
number of people working in these occupations.
 

Some occupations have certain areas of specialties which require
 

different types of training. In order to aid in the analysis of the na
tional manpower inventory program, use specific terms in describing such
 
occupations as engineer, chemist, and technician. Ior example, for
 
engineers, write in the word "chemical" after "engineers" in the blank 
provided.
 

Please do not overstate the description of an occupation. For example,
 
do not wr:ite "accountant" for "bookkeeper," "engineer" for "motor vehicle
 
mechanic," or "chemist" for "laboratory assistant."
 

Column a: Enter the total number of workers now employed in each
 

occupation. Do not include trainees or apprentices. If there are
 
no employees in the occupation, enter none or zero.
 

Column- h ,an v:' Indicate in the appropriate columns the number of 
men and ;,omvii in each occupation. Horizontally, they should add to 

the number in column a. 

Column d: Indicate the lowest and the highest basic pay (before de

ductions). Do not include overtime pay. bonuses, or food and housing 

allowances. 1s" the following symbols to designate the pay period: 

A-annual, M-monthly, W-weekly, and 1l-hourly. 

Column e: For each occupation listed, enter the number of apprentices
 
or trainees currently receiving training.
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U.S. DEPARTMENT OF LABOR 
BUREAU OF LAIOR STATISTICS
 

WASHINGTON, D.C. 20212
 

In reply please
 
refer to No. 120
 

Gentlemen:
 

The Bureau of Labor Statistics is undertaking a program of surveys of
 

employment by occupation, to serve the pres.,ing National needs for such 

data. As one part of the development of this program, we request your
 

a pilot .urvey of the Computing and Accounting Machines
cooperation in 

Industry.
 

This survey is being conducted on an establishment basis. If your 

is nude up of more than one plant or other establishment, morecompany 
than one set of questionnaires nay be enllosed. Each establishment for
 

which a report is requested has been selected in a carefully drawn
 

sample, and a separate reply is needed for oach designated establishment.
 

The seLond copy of the form is for your files. An addres'ed return
 

envelope, which requires no postage, is enclosed for your convenience.
 

this pilot surve) is completed, Bureau representativesA few weeks after 
the discusswill visit a cross-section of firms repieseuted in sample, to 

the (fficiency and accuracy of this method of gathering occupatlonal 

data. If your fint, falls in the group to be visited, )ou will h contacted 
for an appointment at that time. 

.:e shall be extremely grateful for a prompt response to this survey. You
 

,lay be assured your reply will be held in strict confidenLe. If you have
 

question.s regarding coVrage, or interpretation of the questionnaire,
 

please call MIr.Glenney of our Washington staff (Aea code 202, 961-5235)
 

or write to me.
 

Sincerely yours,
 

Arthur M. Ross
 
Commiss ioner 

Enclosures
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ULS No. 2371 
Dudgt nor-.. No. 44-6619Appmll Eilllr-- Nov1-hi, 30, 1966 

U.S. DEPARTMENT OF LABOR
 
Bureau of Labor Statistics
 

(diana. nddreoi t! inrorract ,m-deifel ZIP code) 

(Chgeadd~a Itinorele- arfo Zi wo)A SURVEY OF EMPLOYMENT IN 

SELECTED OCCUPATIONS IN THE 

COMPUTING AND ACCOUNTING 

MACHINES INDUSTRY- 1966 

L ___ 

INSTRUCTIONS- One copy of each questionnnire received should be tompitted till erurned to the Bureau of L ih tSt.aistics. Data should apply, if possible, to the pay period which includes August 12, 1966 Please complete all (it it.itcm on Oil; page and if you employ any persons in the listed occupation. on page 2, please enter the number%
 
appropriate lines. Reasonable estimates 
will be satisfactory. Enter "0'" whtre appropriite 

Please cla .sify your iiorkers by occupation accord,.tg to the accompanying defihitions, regardless of job title-, u,,l d inyour est.blishment. orking foremen ard %oiking scop .visor., (those spending 20 pernent or note of their time at t--1 ,-.imilar to those of employees unluer their supervision) should be included -n th.- count for the occupation, with %n.i
thii, ire identificd Nonworking production anti maintenance supervi ,irs 
 should e counted as forcmcn, non,%nirking .le'iI .iptr tisor%s.liould bt tallied %fili "Other clerical %%orkers" In addition to r,'gular full-time worker%, inclu le in it
.pliqnimcn, in each occupation pirt-time %orI'jei,, handicipped vwotkt rs, leinitrs and beginner', piobi ion iry vtirl', ,fiemnlirary workers, til oilers %it, unuiil rates f ply if they are pierforming ',it task'%essinitial to fiit work cosercd ir,

tile bas'Ic dI' criptlo . Ot tile lis ll 0cIIIup Itlons 

lntlude in the total In pape I, but exclude froTn the occupational bruakdown in page 2 the following. I Xcurives, adminImti.itoIs, .ini m..nli 
 s fortoe aboe ilt ii level, pofesnonal and it clinical employee, and fOrtc- iL(oint construction%,'iker!s (tlinoc ehio .1ed it ic io' tucirotion and major additions or alterations and who are utilized as a separat ork 
fork e). 

Intormatiot supplied on this lirm will be sCmn only by sworn e'iplo~ees of the Ilureau of Labor Statistics. Only stariti. ..smnl i ies, 11ii prC.,ere ie i onfidemtalit of the data supplied will be relea, ed. M-il completed questionnair to 

COMMISSIONER OF LABOR STATISTICS 

U.S. DEPARTMENT OF LABOR 

WASHINGTON. D.C. 20212 

CURRENT PRODUCTS. li-t iiy (ie pril lip, totuhict. n auiifactured in tiee stal ishim et in 1965 trid the ptpo rtco of 
i.al revenue .ttributable to each 

Product 
Proportion of annual revenue 

(include rental income) n1)( 

TOTAL EMPLOYMENT (include all employees vho worked or received pay for tiny part of the pay period) IN THE ES.TABLISHMENT AS OF THIF PAY PERIOD WHICH INCLUDES August 12, 1966, (.areasonable approximattion will be 
ai l.1i ti __ol_ 

PERSON TO BE ADDRESSED IF QUESTIONS ARISE CONCERNING THIS REFORT (Please print or type). 

Name . . . . . Title ......
 
,Idhiess .....
 , ~Phone ...... 

st City St.l, ozi p_( 8i. -
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OCCUPATIONAL EMPLOYMENT 

BLS Number of 
office Selected occupations and grades workers 
code (See accompmnying definitions) 

Total Clerical Workers (Include both office and plant clerical workers) ..... 
Accounting Clerk ...... ................................ 
Bookkeeplaa Machine Operator ............................. 
Office Machine Operatot (Other than boricleepa,' ) ................ 
Payroll and/or Timekeeping Clerk .... .. ................... 
Secretary ............................................... 
Shipping and Receiving Cler .............................. 
Stenographer ........................................ 
Stock Clerk (Storekeeper) ................................. 
Typist ............................................. 
Other Clerical Workers .................................. 

Office Machine Salesmen (Other than engineers) .................... 
Total Skilled Trades and Other Manual Occupations .................. 

Assembler, Class A ................................... 
Assembler, Class B .................................... 
Assembler, Class C .................................... 
Electrician .......................................... 
Electroplater ........................................ 
Electroplater Helper ................................... 
Filer, Grinder, and Polisher .............................. 
Foreman (Non-wotking) ................ ................. 
Heat Treater ........................................ 
Inspector, Class A..................................... 
Inspector, Class B ..................................... 
Inspector, Class C ..................................... 
Job Setter .......................................... 
Machine-Tool Operator, Class A ........................... 
Machine-Tool Operator, Class B ........................... 
;iAchine-Tool Operator, Class C ........................... 
M_achiniat .......................................... 

Idechanics and Servicemen 
Office Machine Serviceman ............................. 
Other Mechanics and Repairmen ......................... 

Painter, Maintenance ................................... 
Painter, Production ...... ............................. 
Pattemmaker, Metal and Wood ............................. 
Power Trucker ....................................... 
Stationary Engineer .................................... 

Tester, Class A ...................................... 
Tearer. Class B ...................................... 
Tester, Class C ...................................... 
Tool and Die Maker .................................... 
Welder, Machine (Resistance) ............................. 

Welder, Hand ........................................ 
Wireman, Class . ..................................... 
Wireman, Class B .. ................................. ;. 
lireman, Class C ..................................... 

Other Skilled Trades and Manual Occupations ............................. 

Service Workers ......................................... 
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DEFINITIONS TO BE USED INREPORTING EMPLOYMENT BY OCCUPATION 
IN THE COMPUTING AND ACCOUNTING MACHINES INDUSTRY 

TOTAL CLERICAL WORKERS 

Includes occupations concerned vith the preparation, rranscribing, tranrferring, syst( miring, or preserving of written communtcations and records in office-;, shops, and other places of work where such function% are performed 

ACCOUNTING CLERK 

Perform a variety ol routine calculiting, p,'ating, and typing duties to accomplish atcounting.iransactions, such as allotments, disbursreeni, deductions front payrolls. p-ty 
frosts detail%of husinessi 

due Litrk, and i xpen.e vouchers, remittances paid andand claims Totals account i using adding machine.hIsl or dImaged goodn, (nmp ul.s and r curds interest charges, refunds, cost offreight or expre%. charges, rentals and similar itemsmerits, p-,r ills, periodic reports, and other record 
May t)pc vocchers, invoices, Accounr ;tate.
 

ample, Accounts-Payable Clerk or 

, May be designatid according to type of accounting performed a%, for ex

Accounts-Receivable Clerk 

BOOKKEEPING MACHINE OPERATOR
 

Operate, ,i bookkeeping machine (Remingiin 
 Rand, Olivetti Underwood, liurrot ihs, Nat ,oil (ash Register, Monroe, Inrernatinal Iusineas MAihine., R C Allen, with or without a typeuriter keyboard)keeps a set of to keep a ricord of business transactionsrecords and determines proper record and distribution of il bit and crediti ork, items to be used in each pha..e of the,nd ot keepn a record of one ot mor, phases or ,
a.lt sections of a set of records. lli.e or sections include accountspaisroll, customers' payaccounts, cost distribution, expense distribution, lnvteiry i ontrol, etc lie may prepare Lonsohit itd rrplrts, balince sheets, and other records by hand. and lie may check or assist to pit parntion of trial balances aid rrerite control sheets lor the accorting department This classification does not include workers %ho use a bookkeepingMIt 11int primarily to prepare custumers' hills as a pur of the accounts re.eivable optr.aion
 
OFFICE 
MACHINE OPERATOR (01 IFR 1HAN ROOKKFFPING) 

In, lude. ill persons, other than bookkeeping machine operators(definedahove). whose principal duty is operating an officemat hint, e.g , calt ulating nachin opeitiir, dupli ating machine operitor, addresin), machue operitor, tabulating machineiopi rair. %he,.k writ ing niat lineipcratiii. kL ypunch operator. 

PAYROLL AND/OR TIMEKEEPING CLERK 
( onlput, %ages of company empfmqees and enters the neces%,iry data on the payroll hcts,time f arrisal rn the job and departure Irom %rik of compan) 

or keeps a daily record "thosingcmployecs.based oi time Payroll work involves Calculatitng workers earningsor production reciards, and posting culculted dara on payroll sheet'iorkiig divs, time, rate, showing information such as workerts name,deduction for insurance, and total %age, due. May makeup and distrbutin, pa) envelopes. paf checks fnd assist paymaster to makingMa) use a calculating machine Timekeeping work involvesiii, time cirds, or supersising The filling out of timesheetsthe use of time c(icks, depending oncall) computing total time worked by each emplo)ce as 
the system used for recording the hours of work. Periodia basis for making up payroll Miy involvt additional duties such as
ket ping ret ird, of materials used and their tost. tad notifying workers %hen to report to work 

SECRETARY
 

lierlorms secretarial and clerical duties for a superior in an administrative or executiae position.pi irtlnentis fit Duties include making ap.lperior, recLeiving People coming into office, answeting iand mnaktng phone calls, handling personal and
pian imor conlidentiAl mail, and writing routine correspondence initiative, andon ownmit hine is iot used) either in sherthand t ikiag dictation (where trancribing 
matto reproduced 

or by stenotype or similar machine, and trinscril,ing dictation or the recorded infueon a transcribing machine. May prepare special reports or memoranda for information of superior 

SHIPPING AND RECEIVING CLERK 

Prepares merchadiue for -shipment. or receives and is responsible for inconing shtpnient- of merchandiseShipping wor Involves. or other riatermalsA knowledge of shipping procedures, practices, routes, avilahle means of transportation, and rates;iiid prepartig records of tIhe goois shipped, making up billh of lading, pnsrmng weight andt shipping charges,filr Ml hitping rctords aind keeping aMaiydiret irt assist iti preparing the mechandise for shipment. Receiving work Involves. Verifyingtit directing others in verifying the correctness of shipments Againstsholrtages and bills of lading, insotces, or other records, checking forrelecting damaged goods; routing merchandise or matertals to proper deprtments; and maintaining necessary
recorils and files. 
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STENOGRAPHER
 

Primary duty iv to coke dictation involving a normal routine vocabulary, or a varied technical or specialized vocabulary such 
s in legal brefs or for reports ot scientific research from one or more persons either in shorthand or by stenotype or simils 
machine, and transcribe dcttoni. May also type from written copy. May maintain liles, keep sample records, or perform other 
relatively rout sae clerical tasks. May operate from a stenographic pool. Does not include tieuacrling.maelnls wark. 

STOCK CLERK (kfea&eeper) 

Receives, stores, ind issues equipment, material. merchaadise, or tools in a stockroom or storeroom. Work involves a combi
nation of the following: Checkirn incomming ,adorrs, storing supplies; applysatg identifications to articles; issuing supplies, 
taking periadic inventori or cessary reports; requesting or ordering supplies whenkeeping perpetual inventory; making up not 

needed. Stock roe Iolarora, tool crib seandsvia, end nonwrkinlg a pervlsera of stock clerks ead loboers are excluded.
 

TYPIST 

Ilses a typewritcr to make copies of various material or to make out bills after calculations have been made by another per
,.us.May include typing of stencils, mats, or similar materials (oruse ir duplicating process. May ope:ate duplcating mach
ineto reproduce copy. May also perform relatively routine tasks, such as veriling totals on hill%and report fotm,, keeping 
simple ieords, filing records and reports, or sorting and distributing mail. May bedesigtcsled accorditig to material typed a% 
.tencil (utier, Tabular Typist. 

OTHER CLERICAL WORKERS 

Includle Allclerical workers not previously defined, , g., cashier, file clerk, mail clerk. personnel clerk, espeditor, production 
rlerk, office boy. and nonworking clerical supervisors (those spending less than 20 percent of their time at task, similar to 
those of employees under their supervision) 

OFFICE MACHINE SALESMAN 

Call, at industrial, commercial and other cstablishments to sell products. May rent or lease machines to customers. May he 
,tle.sin led accordiig to type of maLhine sold. as SiJlesvmn. Adding Machinc. Sale..man, flookkeeping-and Acountinit Machine, 
Salesman, ( omputing Machine. This cla%sfication does not include sales positions shIch require professional rengoneerinir 
knosledge sufficient to make judgment involving engineering and economiL print ipli"s .ind calcultirins ,tf a degree of cotm
plesit) which require knowledge equialent, at least. to that acquired through completion of a 4-year college course with a 
major in engineering or science 

SKILLED TRADES AND OTHER MANUAL OCCUPATIONS 

Includes (1) All skilled craft occupations; e.g , machinists, tool and diemakers, electroplaters. electricians, class A inspec
tirs. class A machine tool operators; (2) all semiskilled machine and manual occupations. e g., iruckdrtvers, class 11and ( 
inspei.tors, and class B and C machine tool operators. and (3) all unskilled manual occupations, e g., electroplater helpers, 
Libocers, and hand truckers. 

ASSEMBLER (Bench saseabler; floar assembler, jig assembler; line assembler, subassembler) 

'issemblei and/or fhrs together parts to form complete units or subassemblies at a bench, conveyor line, or on the floor, de
pending upon the size of the units and the organization of the production process. Work may include processing operations 
requiring the use of hand tools in scraping, chipping, and filing of parts to obtain a desired fit, as well as power tools and 
%pr i.l equipment when punching, riveting, soldering or welditl of parts is necessary. Workers who perform any of those 
processing opematiose exclusively as part of speciolised assembling operation ore oscluded. Also excluded are Wiremen 
considered to be a cooperatclassification. 

Class A. Assembles parts into complete units orsub-assemblies that require fitting cf parts and decisions regarding proper 
performance of any component part of the assembled unit. Weak involves any combination of ftefollowing- Assembling from 
d.awings, blueprints, or othe- written specification, assembling units composed of a variety of parts and/or suhbasemblies, 
asscmbling large units requiring careful fitting and adjusting of parts to obtain specified clearances; using a variety of hand 
and power tools and precision measuring instruments 

Class B. Assembles parts into units or sub-assemblies in accordance with standard and prescribed procedures. Work in. 
volves any combinaionat of the following: Assembling a limited range of standard and familiar products composed of a number 
ofsmall or medium-sized parts requiring some fitting or adjusting; assembling large units that require little or no fitting of 
component parts, working under conditions where accurate performance and completion of wrk within set time limits are essen
coalfor subsequent assembltng operations; usinga limited variety of hand of powered tools 

Close C. Performs short-cycle, repetitive assembling operations.. Work doe not involve any filting or making decisions 
regarding proper performance of the component parts or assembling procedures. 
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ELECTRICIAN 

P'etlorms a variety of electrical trade functions such an the installation, maintenance, or repair of equipment for the renerat
ing, distribution, or utilization of electric enertgy in An establishment Work involves In-talling or repairing any of a variety
of t)pres of electrical equipment such a% generate.&, transformers, switchboards, controllers, circuit breakers, motors, heating
units, conduit qystem%, or other tran.smission equipment; working from blueprints, drawings, layout or other specifILattuns;
locating and diagnosing trouble in the electrical system or equipment; working standard computations relating to load require
mienis or wiring or electrical equipment, and using a vartety of electrieian's hand tools and measuring and testing instruments 

ELECTROPLATER
 

Coters t tal objects electrolytically with a coating of nickel, chromium, cadmium, rir other metal to provide the obtecLs with a 
cotiosion-protective coatiag, to buil up worn surfaces, or for other purposes. Work involves. Preparing article for plating by
dlipping it in tleanng tolution,ot h) scouring it, covering with lacquer, or with rubber or plastic tape, any Itart of tie article 
*hitch is riot to be plated, pla ing tht atit lo in the plating tank, regulating electric contruls to maintain the desired intensity
of electricit) flowing through the plating .ohltion, removing the obiect from the tank and rinsing it in %ter The .,trength of 
the pittringi soluion, amount of el-t inc r uwrent used, thickrt s, of plate, size of olect%to be plated, size of electrodes, and 

iirih of immersion sie interrelated Iactois 
hli Ingi t In a i it tolltng it in "Icdui, t, 

take
lie on 

n into ac
ainis the 

count in the plating process by the wo
plating solution, and he i,'y faIrcate 

rker lie may dry the oblect by 
the rack for holding the article 

ic be plated 

ELECTROPLATER HELPER 

Assists the electroplaier by performing an of the following duties, Cleaning electroplating tank%, plactng metal articles to be 
electroplated on racks, cleaning racked nrticles by dipping them into a chemical solution, placing cleaned articles in plating
tink and removing them after the plating process, rinsng plated articles in clean water, or drying articles by bringing them in 
ahatr drying boa or by tilling them in sawdust. 

FILER, GRINDER, AND POLISHER 

'sioihe%,. cleAns, abrades, or fincsht s r,,oi s or%pots, burrs marred surfaces, mnuitlly, chemicall,, or with portable or nonp,,tiihli. machine itt facilitate further processing of, or to produce lustrous finish on, metallic or nonmetallic stock. trenerally 
s|et slares in one it a I ombin ation of thi following tasks Cleans off protections or exce.s metal, or rough finishes stock by
io,.lin ii APa1s1 I1ray AlbfaSiVe wheel whit h is mounted ionthe shalt of a stationary or prrtable electric motor, or driven by 

, .e..ed alr, Iullf iattsiit a high, 'inhIII polish, selecting appropriate polishing ih-el (wire, felt. ahraqive cloth, etc,)
II it ,.In. , it t i I loa * ,tilter d", sit, rripruttulds aIji,polishi ifrae% It t %',ilrilr II, niat lile by hand with orrery cloth 

%I1ittletn parts in chemicals ptepartof) to polishing Removes burrs and sharp edge. frm machied stock with files, sc;cpers, 
or ohi r hand tools 

FOREMAN (Noo-wotking) 

rUf,,tsr.. workers engaged in one of several occupations, interprets blueprints sletiches, and written or verbal orders, de.,
teriine . pr,,ediure, of work, assigns duties rn workers and inspects their work for quality and quantity, maintains harmony
imrng worket, say kee: time, production, and other clerical records, employ. train and discharge workers, assist subordinates 
duine emergencies or as a regular as rn,.d duty, qet up or inspect equipment p(epiratory to regulir operations, and perform re
latc'J duties oh %upervisory or minor administrative nature. This classification does not include working foremen (those spend
un .10 percent, or more, of their time at tasks similar to those of employees under their supervision). 

HEAT TREATER 

Alett -lie phscal qualities or :ructtue of mi tal or allots in the solid state by controlled heating and cooling to obtain de 
,ited physi al cliuar feri.tii .. Work involves ony comblotlion of the following. ( oniderible tudgmrnt in the Application of
hi Itrrtin#. metlt.rs end teciique' where n high degfe of cuntrol i% ireces .iry to oortiin the desired physicil chtr.ters
tic%, kntavtledte of the physical proptnies of various metals to be treated, knowledge of the characteristics of furnrces, mecha
nical or electiteal ontrol nechanism., and qluenching mediums, and ability to work with a minimum of supervison in a %rarety
ol metals liet treaters may also be ,olely engaged in heating objects according to prescribed procedures vhere a limited 
degree of control is nectessary to obtain desired p'iystcal characteristic., and duties may in some cases be limited to tceding
identre tI units into a furiace and maintaining temperature of furnace within prescribed limits. The heating may be accomplished
kit a r artery of difietent types aniI sizes of furnaces or oilier heating devices, and the cooling also say be accomplished by a .,arilti) ilI quenching method% of otler type% of cooling. come t oninon types of heat ti nting are known as hardening, temper
tUg, annealing, normalizing, carbuttzing or cementantion, caeehardening, cyaniding, and nitriding 

INSPECTOR 
Inspects parts. products, rod 'or processes. Performs such operaions as exsamining parts o products for flaws and defects,
cherkiig their dirnensions nod appearance to detennine whether they meet the required standirds and specifications 

Class A. Responsible for dt iNions regarding the quality of the product and/or operations. Work irvelve. any combine. 
non of the following- Tlr.rough krowledlhe of the procesning operatton%in the branth of work to which lie is assigned, includ-
Ing the ure Of Avariety i1 pret ISton measring instrumetls, interpreting drawings and speciftcations in inspection work on 
unit% composed of a large number of tomponent parts; esamining a sariety of products or procesitn. operations; determining 
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causes of flaws in reoduits and/or Processes Bad suggesting necessary changes to correct work methods. This claerif icatbon 

dues not include technicians actually engaged in technical work at a level which requires knowledge of engineerlng. mahe

matical, physical, and life s.iencen comparable to knowledge acquired through technical institutes, juaior college3, or oher 

formAl posthhigh school trainiag. 

ass& L Worb Involves my combliaetle of the fellowing Knowledge of processing operatton, in the branch of work to 

which he is asigned, limited to familiar products and processes or where performance is dependent on past experience; per

forming inspection operations on products sad/or processes bausn rigid specificasions, but where the inspection procedures 

involve a sequence of inspection operations, including decisions regarding proper fit or performance of ame parts; using pre

cision measuring ianstrumens. 

Class C. Work Involves mry combination of tk following: Sheert-cycle, repetitive inspec ti..-operations; using a standard

ized, special-purpose measurings instrument repetitively; visual examination of parts or products. ,ejecting units having ob

ionus deformities or flaws. 

JOB SETTER 

'-ctr-up . %ratiety of machine tools, such as gear hobbers, lathes, milling machines, b.ing machines, snd ginders, for other 

workecs Changes work cutting tools, and adjusts cutting speeds, feed rates, and depth of cut. May specialie in set-up of 

single t)pe of machine and be designated accordingly, as Iloning-Machine Sec-Up Man May instruct new workers in machine 

operation. May also set-up machnes and equipment other than machine tools, such as welding machines and flame-cutting 

i quipment 

MACHINIST 

Carres through to completion the construction and repair of metal parts, tool,, and machines. Work Involves: Interpreting 
written instructions and specification-, planning and laying out of work, using a variety of machinisi's handiools and preci

%iorn measuing instruments; setting up and operatingt standard machine tools; shaping metal parts to close tolerances, making 
st indord bhop computatioas relating to dimensions of work, tooling feeds, an,1 speeds of machining, selecting standard ma

terials, pats, and equipaient required for his work, and fitting and assembling parts into mechanical equipment. eneral,In go 

the machinist' work normally reluites a knowledge of the working properties of the common metals sod rounded training in 

m.achine-shop practice. May be designated according to type of activity, as Machinist, Maintenance; Machinist, roduction, or 
iccir.ling to itnation, as Machinist. Floor. 

MACHINE-TOOL OPERATOR 

tO-crate, one or more nonportable, power-driven machine tools in order to shape metal by progressively removing portions of the 
stock in the form of chips or shasti.gs, or by abrasion The following are esamples or the types of ar-,chine-tools covered by 
this LIssiication: 

Auicuic laches Millin machines 
poring machines Planers 
DrIll presses, radial Screw machines, automatic 
Drill presses, single-or multiple-spindle Screw machines, hand 
I n.int lathes Shapers 
(iear-cutting machines Turret lathes, auror.atic 
(,6-ui-finrshing machines Turret lathes, hand 
tUinding machines 

Close A. Sets up machines, by determining proper feeds, speeds, tooling and operation sequene or by selecting those 

prescribed in drawings, blueprints, or lay-outs; makes necessary adjustments during operation where changes in work and setup 
it relatively frequent and where care is esnri ral to achieve requisiti dimensioaat of ver) close tolerances. 

Class S. Sets-up machines on standard or roughing operations where feeds, speeds, toolina, and operation sequence are 

lnrsLfibed or maintains operation set-up made by others; makes all necessary adjustments during operation where care is es
,s ntial t.- achieve very close tolerances or where changes in product ate relatively frequent 

Class C. Operates machine on routine and repetitive operations; makes only minor adjustments during ol-rstions; when 
itluf-le ,4,urs steps machine aId sail, foreman, leadman, or set-op man to correct the operation -

MECHANICS AND SERVICEMEN 

OFFICE-MACHINE SERVICEMAN 

Rep-tis and services office machins such as adding and calculating machines, using hand tools, power tools, micrometers, 

.in., srlinlt equipment. Operates machines to test moving parts and to listen to sounds of machines to locate causes of trouble. 
Disassembles machines and esamines parts such as gears, guides, toilers, sad pinions for wear and defects, using micrometers. 

RIepits. adjusts ar replaces pats, using hand tools, power tools, and soldering and welding equipment. Cleans and oils mov

ing parts. May give instructions in operation and care of machines to machine operators. May assemble new machines. May be 
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desilgnatred iccoodirg to machine repaired or a-iviced, as Adding-Mchine Serviceman, (alculsting-Machine Serviceman, 
(ash Reister Senriceman 

OTHER MECHANICS AND REPAIRMAN 

Includes all mechanics and repairmen, not previously defined, lahose primary duty is repairing machinery, equipment, or 
buildings; e Ig.. Instrument Repairmen, Motor Vehicle Mechanics and Repairmen, Air-Conditioning, Heating, and Refrigeration 
Mechanics and Repairmen, Elevator Repairmen, Maintenance Men This classification excludes. (1) Repairmen regularly re
quired to produce replacement parts of some completlty (see Machinist defnirion), and (2)Technicians actully engaged in 
technical work at a level wlich requires knowledge of ttngineeinng, mathematical, physical, and life sciences comparable to 
knowledge acquired through tech.tcal instrtui-s. junior colleges, or other formal post-high school training 

PAINTER, MAINTENANCE 

Paints and redecorates lalls, woodwork, and fatures of an establishment. Work Invelves the Cellowing Knowledge of surface 
peculiarities and )peasol paint tequired fordifferent applicaions, preparing surface for painting by removing old finish or by 
platinjt putty or filler in nail hole% antiinterstices, and applying paint with spray gun crbrush. May mix colors, oils, white 
lr.ad, and other paint initgedients to obtain pro-er color or cons.istency 

PAINTER, PRODUCTION 

( oat% surfaces of manufactured art.J.e% with finishing or protective materials such s enamel. lacquer, paint, or stain by dipp
m, by bmueh, or b) spray gun Dipping work Involves. (oaring atticle%by immersing them in a liqu-d un- at a time, or 
sesetal at a rime, in wire baskets by hand rr by using a hand-operated hoist, removing excess costing or brushing out he ivily 
totteid portion. with a brusr.. $rush work involves Applying rough or finish coats of ititt to irti0lev h) hand, usti,,f a paint 
irush Spray gun work Involves- ( ouphiv run to air hose and starring compreoasnr, or oprening valve ioncompres.sed air line, 
ilt-Iti nortle itigun by turnni .idiu..ting -'Irve, squeerin ltriger antl lireci tiug prt over surfacen to ibtain otmoith . 
atst finish, cleAin, gun and hose with .. iveit. May plaLe articles in revolving holder hi fore %-praying May do two-colot 

work hv msking areas with tape tishield them from second coloring 

PATTERNMAKER, METAL AND WOOD 

In, lude, avwik,is miing either metal, w.ico1, or metal and wood patterns, core boxe. ir metal plates 

flIa wirk of ,ipotierimaker, metal, ii ol eosmost of Is following lt mning nd lti.r iut of work frorm lhileprints. lrawings. 
Of mid(dy, makling %tiandird ..,,p iuinpiatio1i% relating to drmenvitint of *tork,using a varietv if mraLhine and hjndtiols. anti 

ilhouling hind llinishingojtrltliois Ii nby filing, fillinj i low spots with soldi r, ind sti etimes plinting with alumip titms 
ntu pllant 

lh irl oIa patiemmaker, wood, instiv,,most of the followlng Planning and layiny i.t of work from blueprints, fra-Aings, 
t~f modle. mkitig standarl shop comput iti,,na relating to dimennions of work. uling asartey of patternmaler's handtools sii h 
as s i. pi ties, .1%cel. gag.% ltanitlleis, operating variot %i-odmntitklng maclnc s surh as hand %IwS, Circular %aws, hortrs, 

toutrr ..Laithe, planers, drill presses oinlers, and shapers, checking worlk with calipi r%, rules. protractors, square%, stratght 
t .iUrlna r ps1ttrs,tolf thir rud isll*llamii,icii* ,sns iling patterns and ikei tiOn ef ly lluin$, nilling. %crewing, and dowel-

Ing. iring to required iolrinc-. laid .1In.s in:es, and selecting the materials (or the construction of a particular pattern 
',livals.n make sweep (templ te) ot mrnakigiuolda by the ,rceep-moldnig method 

POWER TRUCKER 

t01,i rite, ma A.sll , ontronlled ga-obne- t,tic irtic-ptiuered truik or tractor to transport goods and materials of all kinds 
alout ,a warthou-e, manoutitturlig plant, itt other esitaflsilhmcn 

STATIONARY ENGINEER 

(i;c tire intl mlnintara aod may als.usulervit the npetirtion tit txticnary enlnes And equipment (met hsnscal or eli trical) 

tio%u.plythe estahlishmernr in whith emplo)ed rithpawr, heat. iefrigeratin, or airtndittoninA. Work Involves, Operating 
and m intaining equilpment stuch ts stean engincs, al coepfc.surs, icnrrtors, motors, turbines, venitl tling iandrefrigerating 
equirment, steam boilers and boiler-led %.atrrpumps. m, Log equipment repairs, and keeping a tecirlof operation of machinery, 
ei'mpl and fuel cionuumpiou Ma) "lso super.ise lis la,isilscatiott exclude (I) Heed or chieft.iin1re. the-,e operation. 
entionaersinestablishment& employing more than one erjilneer, end (2) workera exclusively engaged in the repair of the equip
meit listedin thisdefinition (,e 1-lecttis ran and Other Mech-inics and Repairmen ,Ieinition) 

TESTER
 

Perform, tests on ptoduct to titter ine whether the opefstica and 'or chaitr refrisris of various parts or product, meet re. 
qunredi standarsi and specifiLcttanns 

Class A. Work involves any couiltination of the following Usingi wit variety .4tpret tnttn nleasurting instrumetis anti 
teting equialpeni intr-preclng drawilng%and spa. ilicaitons an tIoOper iltn# requiriment-, lsti.ng A wide variety of products 
ni parts Ihis classilteation does not in. lude tet hnciar actuall) engtaged in telintal work at a level which requires 
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knowledge of ensigeerln, mothematicAl, physical., sad life sciences com-aroble to knowledge acquired through technical 
Imastates. }sicr college$, of other forsto post-igh .. 1oolusimbag. 

Class & Wee Involves may Ceombinlon of Is hollowhing Testing products or pans having rigid specifications. but where
 
slins proce4kles aid allowable vnrialilas agerrescribed; petfoning repetitive estas which involve & sequence of testing
 

operstions, using precision testis&equiplent.
 
Clas C. %mA lvsor eomblnislno of 6s followlassr Sot-cycle repetitive teating operations, u.ing a standard or
 

special-purpoae teatsg istrument or test set repetitively; occepusg or refectiig uaits on the basis of prescribed standards. 

TOOL AND DIE MAKER 

(I),emaket, jig makes, toolmaker; (situte maker; gaugie maker) 

Cos tructs and repairs machine-shop tools, $auges, jigs, fixtures, or dies for fotgings, punching, and ethor metal-forming work 
Work involves: Plansiag sid laying out c.{ work from models. klueprints. drawings or other oral and written specifiscaion%, 
using.a variety of tool and dI. asnkers hand tools and precision measuring instruments. understandinji of the working pioperties 
of common metals and alloys, sitting up and orerating msichiso tools and related equipment; making neceavary shop computa
tions relating to dimensions of viork, speeds, feeds, and tooling of machines, heat-treatini of metal parrs during fabrication as 
well is oi finished tools and di a to achieve required qualities, working to close telcrances, fittng and assembling of parts to 
pre0cribed tolerances and allowiinces, wi.lecting appropriate matrrals., tools, and procseses. 

WELDER. MACHINE (RESISTONCEi) 

Sets up and operates portable or stationary gun-type welding machines Various welds of this type include spot welds, pro
tection welds, series a"tns welds , lie seam welds, multiple spot welds, flash welds, and butt welds. Applies to machine weld
ing operatons in which the heat of the weld is supplied by induction unit. 

WELDER,HAND
 

I us.-s (whl-d) metal objects together by means of fas or arc welding apparatus in the falricatoon of metal shapes and in .epstt
tng 1,token or cracked metal objects. In addiin to performing welding or brazing operations, the welder may also lay out guide
liner, or marks on metal parts and may cut iesal with a cutting torch 

WIREMAN 

';pcciltzes in electrical wiring in the ass.r.,bly of office machines. 

Clase A. Wires large Units requitieg multiple wiring Work Involves most of Ae following- Working from hlueprint sir draw
ings. planning of wiring procedures in a varietv of units, selecting wires and other materifls required for the work. determoinl i 
nesess. , lengths of wires and cutting -hem, testing completed wiring with instruments to derc-mmne adequacy of performance 

Class S. Performs multiple wiring installations on a repetitive basis Work involves meat of the following Wrirknng from 
diawing relating to the particular wiring on which he has had istructon and trainir; wiring in accor;tsce with prescribed 
writing rrocedures. using stardard wires prep.ired for the wo h by others, checking wiring 

Class C. Petfonss short-sycle and repetitive wirinj cpetations W-ex involves mest of ls felwlnr Wiring a hmitei phase 
.0i sh, r-iiir wiring sytem, on an assembly line lassI. , , ir.illini simple Ingle wrn working I.I Are rdalrce with trlctiy 
jpir, r|.i-.f wiring prs.tedures, using prepared iies or wcrkisp a 11h wire hit ale identifi- i hy 4 olors. h.. , . as, teipqunhliry 

hiii testing the perilrmiance of asy phase of the wiring 

OtHER SKILLED TRADES AND OTHER MANUAL OCCU'ATIONS 

Includei all skilled, semiskilled, and unskilled wa,,:hine and ranutal occupstiins not rievimosilf dfisted, e.g , carlesters, tru*. 
drivers. lbtrets 

SERVICE WORKERS 

Includes those occupations concerned with the performance of services lot neirsons that requite either dir-ct contact or done 
a.so- ,aion with the individual; o.cupations ccncerned with :he protection of individuals, or of public or private prlp"Ity, 
oct up itions risted to the cleaning of the interior and equipment of buildists, offices, stores, asit imilar plares; an.1 occup
itn, tonceord with the moving or cairying of equipment, bagpage, and other attisleq. Typical examples are. Waiters, kit, he.. 
-.uperrvsors. cooks, watchmen, guards, janitors, and eleeior operators 
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