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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 meeds 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,



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; 1i,e,, a count of the number
employed in each occupation or occupational group
in the current or base yearssse

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 and 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 aggregzates 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 hetween
these two extremes.

Since the manpower situation and the readily availahle 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. Althourh
lessons may bhe 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 numbher of factors, which have a direct
bearing on the techniques that may be adapted must bhe taken into account.
Such factors include the purpose of th- inventory: the availability of time,
money, and personnel 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 hy ATD manpower consultants and hy
experts from ILO, Ford loundation, aseveral universities, and othew organiza-
tions. In nearly half of the reports, high-level manpower inventories were
hased upon information obtained from secondary sources: that is, from
records of universities and training institutions, censuses of population,
labor force surveys, and licensing and reristration records. However, in
almost every came, the manpower consultant stated that information from
these sources was "inadequate," "unreliahle," or "too frarmentary."

Recause of these inadequacies, and perhaps because of the improvement
in manpower research techniques, most of the recent (since 1962) manpower
inventories made by AID consultunts and other experts were supplemented *y
surveyas of employing estahlishments. Assuming the availahility of time,
money, and personnel, there are diatinct advantages in conducting an estah-
lishment survey for estimating himh-level and skilled manpower, Py moing
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directly to the source of employment, reliable and factual information can
be obtained. Manpower consultants eppear to have had success with this
method, and most recommend further periodic surveys in order to ohtain a con-
tinuing series for measuring changes in the occupational composition of
industries,

This manual traces the various steps that may be required to c~ plete a
manpower inventory, including a description of an establishment survey. Not
all steps will be necessary in each situation, bnt they are described to
enable the consultant to f£ollow the logic of the procedures. Fefore setting
forth detailed procedures for making a manpower inventory, it is worthwhile
to consider the¢ process as a whole. The remainder of this chapter outlines
the major considerations in making a high-level and skilled manpower inven-

tory.

Clarify the Ultimate Purposes of the Inventory

Since the ultimate purpose of the inventory influences the kind of man-
power information to be collected, a manpower consultant first should deter-
mine how the information is to be used. A clarification of the ultimate use
also enables the manpower consultant to define the scope of investipgation
within the framework of the available time aml money. The following uses of
manpower inventories emphasize the need for information on high-level and
skilled manpower:

l. To determine whether the economic goals deacribed in the country's
economic development plan will provide a sufficiently strong program to sup-
port all those who want work or, conversely, whether enough skilled workers
will he available to accomplish the goals of the development plan.

2. To serve as a benchmark for making projections of each occupation
for which many years of education and training are required.

3. To identify those occupations among the professional and skilled
groups for which there is now or will be a manpower shortage or surplus,

4. To aid in planning the expansion of education and training facili-
ties and the curricula needed to train young people for high-level occupa-
tions.

Se To provide guidance for establishing on-the-job training and appren-
tice training programs to develop middle-level skills,

6. To provide guidance to industrial establishments for planning
future capital investments; policy regarding recruitment, training,
salary levels; and utilization of professional, technical, and skilled per-
sonnel,

\
7. To guide young people in making vocational choices,



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 shch 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 o:cu-
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, lowever, 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 existing activities, Some mention may be made of the amount of labor
available for carrying out the economic plan or of the educational programs
for developing the required manpower, However, in most cases, manpower in-
formation contained in the plan is not detailed enough to allow for analysis
of specific occupations or ‘asses 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. Industiial 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,



Prepare Te ve L 0 ions

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 zducation and/or training and which
are needed in the modern econowny. Also included sghould 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 manpower 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 uvccupations 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 Informgtion

A thorough search should be made for records, reports, and other statis-
tical and reference materials relating to manpower which were prepared by
sovernment 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 manpower, Chapter 4 describes the possible sources of occupational
information, The availability of these sources determines, in part, the
types of occupations {o include in an inventory, and the method of collect-
ing data for the inventory,

It 4is 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, Azency for International Development, September 1961,
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férmal qualifying education. In more recent years, inventories of high-
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 agree 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
statistical data. He should stop at this point to take a careful look at
the information collected. An examination of the available information may
reveal that many of the statistical sources are inadequate or statis.ically
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 nn the results of his analysis of the current situa-
tion, Chapter 5 discusses a method of using secondary source materials to
make an inventory and outlines some of the problems and inadequacies in-
volved,

Further Action

The general conclusion resulting from a composite of the experiencns of
manpower consultants seems to be that secondary source materials alone do
not supply enough intormation for making an adequate manpower inventory.
Further steps are necessary to obtain the best possible information about
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-
ity of surveying employers to make an inventory of high-level manpower is
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 sgample of these em-
ploying establishments. Techniques of making a sample survey of establish-
ments are described in chapter 6.

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



Chapter 2. Occupations-Concept and Classification

An essential tool in making an assessment of the current levels of
skilled manpower is an occupational classification system. The following is
a discussion of the generally accepted meaning of occupation and a descrip-
tion of the international system of occupational classification,

Concept of Occupation 2/

An occupation designates the usual type of work performed by an indivi-
dual, It may be defined in terms of the combination of duties, tasks, and
functions performed, It is his trade or profession, rvegardless of the in-
dustrial sector or economic activity in which he may be employed or the type
of training he received. For example, a typist may work in a government of -
fice, a whnlesale firm, or a lawyer'!s office; occupationally, she remains a
typist as long as she does the same kind of work. If her principal duties
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.

Distinction Between Occupation _and Industry. It is important to distinguish

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

with 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, lndividually, 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 parpose of their association: to produce cloth, The production of

cloth represents the economic activity or industry of 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-0Olof Dods, "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.

3/ 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 tormal 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 purposes of a manpower inventory, this distinction becomes
important since different occupational totals may result depending on the
source of information, If the investigation 1s 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 1SCO as a guide in the development of
a national system does not mean that the national system becomes identical

4/ International Standard Classification of Occupations (International
Labour Office, Geneva, 1938)., Proposed revision of ISCO for use in the 1070
Census of Population appears in Revision of the International Standard Classi-
fication ot Occupations, lLleventh International Conference of Labour Statis-
ticians, Report 11! and Draft Definitions, Appendix 11 (International Iabour
office, Geneva. 1066),
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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. 5/

Characteristics of an Occupational Classification System. A national occn-
pational classification system which is effective for purposes of making man-
power inventories, and consequently for planning and implementing manpower
programs, has the following characteristicas:

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
work-performance qualifications; for example: all physical scientists are
grouped together.

4. The classification system can be used not only for manpower plan-
ning but for empiloyment service functions, population and industry censuses,
vocational training requirements, employers! reports, etc,

Se It makes possible Jnternational 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 i8 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 country, taking into account the major duties
which these occupations have in common, Individual job variations are not
reflected in the definition; however, job variables are often listed as sup-
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 azong 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 on the basis of similarity of worker-performance
requirements, In the international classification structure, all civilian
occupations are divided into 10 major groups; members of the armed forces
and unclassified workers are in separate groups, The major groups are divi-
ded 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 Numher Major Groups

O Professional, technical, and related workers

) e — Administrative, exccutive, and managerial workers

R T T Clerical workers

K £ P Sales workers

L Farmers, fishermen, hunters, loggers,and related workers

T - Miners, quarrymen, and related workers

e Workers in transport and communication occupations

/4 ET— Craftsmen, product.jon-process workers, and labourers not
elsewhere classified

) T Service, sports, and recreation workers

D, . Workers not classified by occupation

———————— 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 occupation-
al manpower inventory, Any adaptations that must be made should be deter-
mined by the purpose of the project, If the manpower inventory is to be
used as a gauge for estimating training or educational reouirements, the
occupations 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 training; some,
2 years of post-serondary school training; 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 appendix € for listing of the 73 minor groups; and refer to
ISCO (op. cit,) for the unit groups and occupations,



One of the most useful adapations of the 1SCO was developed in 1960 by
Professor Harbison and expanded in 1962 by Profeassor Parnes for use in the
Mediterranean Regional Project. 2/ The main purpose of this project was to
assess future educational needs in the light of long-term targets for econom-
jc and social development, Part of the work in the project consisted of
making inventories of skill levels of the current supply of manpower. In
order to adapt the ISCO to accommodate the needs of the project, the various
occupations were categorized according to the number of years of education
and training required to qualify for the occupation.

The 1,345 occupations listed in ISCO were fitted into four broad cate-
gories, grouped by educational levels: 8/

Class A. All occupations for which a university education or an advanced
teachers college degree or its equivalent would normally be required. The
occupations are further subdivided into (1) those that normally require
scientific or technical education, such as engineer, chemist, physician, and
university science teacher; and (2) those that normally require general
academic education, such as administrator, manager, accountant, economist.

Class B, Occupations for which 2 or 3 years of education or their equiva-
lent beyond the secondary level (12 years) may be required, such as techni-
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.

Class D, All occupations not included in Class A, B, or C, such as farmer
or unskilled manual worker.

Practically all manpower inventories prepared since 1960 have utilized
this occupational grouping. Some minor adaptations may have to be made
based on the particular manpower situation within a country; but, by and
large, this grouping by educational levels may be used in the form presented
here.

7/ MHerbert S, Parnes, Forecasting Educational Necds for Economic and
Social Development, (Organisation for Economic Co-operation and Development,
Paris, 1962), 113 pp. The countries involved in the Mediterranean Regional
Project were Greece, Italy, Portugal, Spain, Turkey, and Yugoslavia.

8/ See appendix D for detail listing of the occupations classified into
these four groups.
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The Example of India

When India initiated its studies of occupational patterns in manufac-
turing industries, 9/ it was faced with the problem of classifying all occu-
pations in all manufacturing industries, The object wis 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 1ISCO) in order to identify occupations 'where explanation
seemed called for by virtue of some ambiguity in the nomenclature , . ., 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 inclunde 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
and repair services, and (8) railway wagon manufacturing. 11/

9/ Pitambar Fant 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/ 1Ibid. 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-
ed manpower inventory requires very careful consideration, The manpower
consultant should first evaluate the extent of his resources (time, money,
and staff) in terms of the ends he wants to accomplish, An attempt to
assess all high-level and skilled occupations may be a lengthy ard costly
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-
ed to those occupations in which critical shortages are evident, Once the
economic factors are taken into account, the following guidelines for selec-
ting high-level and skilled occupaticns 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-
ties. The manpower consultant should rely on the advice provided by govern-
ment personnel and industrial establishment administrators. When the pro-
spective plans are considered, a determination that significant occupations
belong in a high-level and skilled manpowver inventory may be based on the
following criteria: occupational title, the amount of education or special
training required, or the significance of the occupation to the economic
development and industrial plans. Depending on the particular situation and
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,
great care must be used in making a selection according to titles alone, It
is important to note that, although the same titles have been used for some
occupations for a long time, they do not always denote the same levels of
skills, The designation of engineer is one example of an occupational title
that often overstates the duties involved. In some countries, the title is
applied to anyone who works with machinery or who maintains the heating
plant in an apartment building, for example, An analysis of the actual job
performance in these cases would probably indicate that these workers are
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
by the employer in lieu of more wages, or adopted by the worker to upgrade
himself when responding to a census or labor force survey.

The opposite situation may also occur. As a consequence of technologi-
cal development, there may be continual change in occupational duties of cer-
tain jobs, but not necessarily in titles. Many occupations found in modern
industry have retained the same titles over a period of years despite the
changes in job content., For example, traditionally, the title of blacksmith
is applied to men who shape metal to form shoes for horses; in modern indus-
try, the job of blacksmith has evolved into a highly skilled maintenance and

repair occupation in the manufacturing and petroleum extraction industries,
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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 industries or establishments in the same industry may also help to indi-

cate the level of skill,

Education or Special Training Reguired. In making an intelligent selection

of occupations for inclusion in an inventory, a significant criterion is
the level of formal education and or training that is typically associ-
ated with the occupation, 12/

Some of the problems of identifying and matching job titles with leveéls
of educational requirements were discussed in chapter 3 under the section,
Adaptations of the ISCO. Following the system of categorizing occupations
by levels of education, table 1l indicates the types of occupations that are
found in the high-level and skilled groups. Since it is assumed that
occupations requiring little education or specialized training can be filled
without difficulty, Class D occupations are usually omitted from high-level
and skilled manpower inventories,

An inventory of skilled manpower does not necessarily have to include
all occupations in =ach of the three groups. The detail in which occupations
are sclected may range from the very general(that is, all professional tech-
nical occupations) to the very specific (engineers, by specialty and
function), The amount of detail depends on the purpose of the survey, the
degree of detail of the basic data, and the time and money allocated to make
the investigation, some statisticians hesitate to be too specific, feeling
that general information is sufficient. DBut, for many purposes, such as
planning educational programs and facilities and providi ng vocational guid-
ance,studies that are too general conceal real differences among occupations.

In practice, there is not necessarily a systematic relationship be-
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,
Some occupations are homogeneous from they point of view of instruction and
training required for them (such as physician); others are quite heterogene-
ous. In this latter category, it is very difficult to establish rigid links

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-
ing of Experts on the Assessment of Manpower and Training Requirements for
Economic Development, 7th ltem of Agenda (Geneva,1-12 October, 1962), p. 19.
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Table 1. Examples of occupations and educational requirements in high-level
gnd skilled occupational categories

Occupational Typical Educational
categories occupations training
requirements

Class A; Professional
1. Scientific and Engineer, chemist 3
technical physician,

at least 16 years of
> education and/or

training.
2., Other Class A Manager, administra-
tor, teacher, lawyer,
economist, statisticianJ
Class B: Subprofessional Technician, draftsman, at least a secondary
laboratory assistant, education (12 years)
nurse, primary school plus 2 years of tech-
teacher, nical or vocational
education or their
equivalent.
Class C: Clerical, sales, Secretary, sales worker, at least a secondary
and skilled manual machinist, tool and education or its
(craftsmen) diemaker, all main- equivalent,

tenance workers,

between educational attainment and occupation., This is evident in broad
categories of occupations, such as sales personnel and clerical workers,Even
in specific occupations, such as engineer, nurse, or economist, in which cer-
tain levels of education are usually required, there is a wide distribution
of educational attainment.

Table 2 illustrates the broad range of formal education actually ac-
quired by the experienced labor force in selected occupations in the United
States, In 1060, more than half of the mechanical engineers and nearly
three-~fourths of the chemists and economists had completed 4 years or more
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
gttainment 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 in
these data.,

Table 2, Years of school completed by experienced labor force
in selected occupations, United States, 1960
(Percent distribution)

Selected occupations Primary | High school College
(male, cxcept as noted) Total | school 1-3 4 1-3 over 4|Median
(1-8) | (9-11)f(12) [(13-15)|(16 or
more)

15.7 18,9 53.8 16,1
10.6 13.8 70.4 16.6

Engineer, mechanical.... 100,0 6.6
3.1
2,1 10,0 13.8 73.0 16,8
9.7
9.4

5.0
Chemist...u.-........... 100,0 2.1
Economist............... 100.0 1.1

2.4 42.4 35.2 10.3 12,9
4.2 33.2 39,8 13.4 13.2

Draftsmanssseresssseccsns 100.0
Nurse (female)oaococnaoc 10000
Technician, electric

and electroniceeecevss 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, 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,
v"Occupational Characteristics," 1063, table 9,
Significance to tconomic Development Plan, Another consideration in se-

lecting occupations for an inventory is their significance to the econonmic
development plan, Most of the high-level manpower reports that were reviewed
for this manual timited thetlr studies to those occupations which were con-
sidercd 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 "cratical
for the particular objectives, In general, the occupation should contribute
to the performance of an activity judged esscential in the country'!s develop-

ment., 13/

ll/ Strict adherence to this statement may exclude some occupations,
such as archeologist or art historian, llowever, people in these occupations
or with these shills mav be included in a high-level manpower inventory
since they could easily transfer to occupations. such as teaching, which are
essential for fultilling economic development plans,

- 15 -



Some countries, in their effort to improve the physical well-being of
their people, concentrate on obtaining the number of physicians, dentiats,
pharsacists, and other professional medical personnel (from class Al) and
the number of nurses, dental assistants, medical techniciauns, and other medi-
cal supporting personnel (from class B). These data can provide the neces-
sary information to compute rates of professional medical personnel per
100,000 populiation for estimating current need and future requirsments. In
addition, functional relationships of closely linked occupations (e.g., doc-
tors to nurses, dentists to dental assistants) may provide a clue as to the
degree of underutilizacion of class A occupations,

Other specific occupations or occupational groups may be the focus of
attention in economic development plans, For example, some countries want
to know the number of managerial and administrative people (from class A2)
because of the possible shortage of entrepreneural skills needed to run pri-
vate and public enterprises planned in the economic development program,
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.

Many of the more economically advanced countries focus their attention
on technically trained personnel, For the past 15 years, Canada, the United
States, and various countries of Europe have collected information on engi-
neers, scientists, and their supporting technical personnel in order to pre-
vent or alleviate a shortage in these occupations. These countries have gone
beyond compiling aggregate numbers and now break down the totals to show
such items as branches of engineering (civil and mechanical), function
(teaching, research), and education acquired, These surveys sometimes in-
ciude engineering aids, technical assistants, technicians, and similar occu-
pations in the class B occupational category. Results from a survey which
includes detailed information on occupations can reveal essential data need-
ed to plan educational facilities and to provide vocational counseling. The
anticipated growth of scientific and engineering activity in developing
countries has stimulated their interest in collecting information on scien-
tific and technical occupations,

Determination of Priority Occupations

A reasonably satisfactory list of occupations may be selected by using
the criteria outlined above or other criteria as dictated by the needs of
the country. For example, the econoaic development plan may emphasise the
intention to replace foreign nationals with domestic employees in certain oc-
cupations, Generally, manpower consultants select high-level occupations
which are common to all industries under the assumption that the economic
development plan calls for expansion throughout the economy, rather than in
a speclalized industry. 14/ HMHowever, such a basic listing may overlook im-
portant occupations that are unique to one industry; e.g., printing trades.

14/ There are exceptions, of course, eapecially in countries where the
most immediate project of the development plan is concerned with the con-
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 1ist may be added by using an open-end questionnaire.

This technique permits employers to supply information on occupations impor-
tant to their establishments,

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 1information on gall occupations falling within a certain criterion.
For example, in the 195Y Uganda establishment survey of high-level occupa-
tions, 15/ all occupations requiring a minimum of 2 full years of training
in owder to achieve acceptable performance were included in the survey. In
this particular case, it was the responsibility of the manager of the estab-
lishment 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 investigotions have revealed that the
most urgent nceds of the country were for subprofessional and technical
skills to back up the professional workers, Moreover, if the proposed econo-
mic program materializes in the specified time, there will be a greater and
more demandlng necd 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, llowever, 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 he
imported to supervise and perform many of the office and plant activities,

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

15/ Robert L. Thomas, Survey of Manpower and Training in Uganda,Ford
Foundation, 1559.
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level workers are frequently overlooked in a survey, and the supply of these
workers usually falls far ahort of the demand. According to Dr. Harbison, 16/
the required rate of net accumulation of middle-level personnel should in-
crease about 50 percent faster than the growth rate of high-level manpower.
If the cost involved in adding middle-level occupations to the list is not
too great, the statistician should consider very seriously including these
occupationa. The extra effort may help avoid severe problems not only of
short supply in middle-level personnel but also of underutilization of pro-
fessional personnel which might prove a major hindrance to the econoaic
development plans.

Frederick Harbison, "The African University and Human Resource
Development,” Studies in Labor and Industrialization, Reprint No, 33 from
The Journal of Modern African Studies, (Volume 3, No. 1) 1965, p. 56,
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Chapter 4. Sources of Manpower Information

Information from a wide range of sources may be used to make an inven-
tory of akilled and high-level manpower. In developed countries, this infor-
mation is relatively easy to locrt= because censuses, surveys, registrations,
etc. are usually fairly well established as part of the information-gather-.
ing functions of government agencies. In developing countries, only recent-
ly has there been an awareness that manpower is a part of economic develop-
ment, and very 1little 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.

Lvery 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 wussembling data
from various sources.

The following 1ist 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 ecxert 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, 8ex, 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 informatiomn in their census reports although this information may al-
ready be punched on IBM 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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Usually, censuses occur at regular, but infrequent, intervals of from
§ to 10 years, and the informgtion is often several years old by the time
the data are availabla., A recent census (one that is less than § years old)
say provide a benchmark against which to measure the accuracy of current es-
timates derived from other sources. Appendix E provides estimates of the
number and percent distribution of professional and administrative occupa-
tional groups in selected countries. Most of these data are derived from

censuses of population.

Some censuses in developing countries provide data that are of limited
use in manpower analysis. Many of the limitations stem from problems of
classification and are not necessarily inherent in the census systen itself.
They are mantioned here only as a precaution against using the data without
investigating the concepts. In order to judge the usefulness of the data,
the following iteas should be considered:

1. Concepts of employment and unemployment.

2. Systems of classification, particularly occupational and industrial
classification.

3. Comparability of concepts and definitions from one census to ano-
ther.

Labor Force Sample Surveys

A survey of the labor force 18/ supplies current information about the
composition and characteristics of the economically active population. It
may be carried out once a year, once a quarter, or once a month, usually by
personal interviews conducted in sample households which have been scientifi-
cally selected. A labor force sample survey usually provides information
necessary to make current estimates of the employed and unemployed and their
age, sex, occupation, and industrial attachment. However, because of the
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
also be included, from time to time, in the survey. Supplementary informa-
tion may include items such as:

1. School enrollment--whether those in the 1labor force are currently
attending school or training institutions,

2., Educational level--the length of schooling or training attained by
those in the labor force, expressed in —umber of years.

18/ See Conducting a Labor Force Survey in Developing Countries, an AID
manual prepared by the Bureau of Labor Statistics, September, 1064.
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3. Occupatiocnal mobility--the current occupation compared with that
held, say, a year ago,

4. Internal migration--whether there is movement in the labor force
from ares 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 ~{rom 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 1930!s 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 2§ percent of
the labor force., 20/ Germany imports large numbers of workers of various
skills from other countries; Sweden has a record ¢f about 10,000 immigrants
a vear; and Tsrael has large numbers of skilled immigrants each year.

19/ Harold Goldstein, Methods of Forecastinz Demind for and Supply 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 Industrial Relations, (Univeraivty of Illinois,
I'ebruary 1964), p. 48.
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In contrast, qualified people leaving a country to take a job in anoth-
er country contribute to what is called a "brain drain," 21/ Emigration
tends to be eapecially significant when large numbers of students study
abroad, For example, of the 7,357 Republic of China students who left for
graduate study abroad during the years 1957 to 1963, only 481, or 7 percent,
had returned by 1965. 22/ The main probles, according to the report, 1is
that the Chinese scholars were not sure whether they would get suitable work
after their return, so they took jobs in the country in which they studied,

Not all governments maintain migration or pasaport records on the occu-
pations or skill levels of the people leaving or entering the country. In
view of this fact, in- and out-migration information must come from other
sources, For example, several universities in the Philippines maintain
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 profcssional societies. A recent study was made of
the employment of high-level employees from Chile wor'iing in the United
States. 23/

Another possible way of supplementing incomplete migration information
is to review immigration statistics of the major countries of destination,
such as the United States, Canada, and most European countries, These coun-
tries maintain detailed records of immigrants by country of origin and by
occupation, Table 3 illustrates the number and percent distribution of
scientists and engineers admitted to the United States as immigrants for the
fiscal years 1962 rnd 1963, by country or region of birth,

Industrial Censuses

Occupational information by industry may be obtained as a byproduct of
industrial production censuses or annual surveys of industrial production.
Guided by United Nations recommendations, many developing countries conduct-~

21/ Morris A, Horowitz, La Emigracion de Profesionales y Technicos
Argentinos, Editional del Instituto Torcuato di Tella, (Buenos Aires, 1962).

22/ Statistics issued by the Republic of China'!s Ministry of Education,
reported in Survey of International Development, Vol. II, No. 10, October 1§,
1965, p. 2.

231/ Sergio Guierrez Olivos and Jorge Riguelme Perez, La Emigracion de
Recursos Humanos de Alto Nivel v el Caso de Chile, Pan American Union,
(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 : distribution

All countries .....ieeevveereanencanes 10,230 100.0
EUrOPe . iiiiieneeoeencocosoesssconcscesssss 5,433 53.1
AUSEria ...evecensercecnsncesasvonncne 83 .8
Belgium ,..iveveeeccvcacorcnceasscnnses 57 .6
Denmark .....oveeeersoecorenconssonces 108 1.0
France ......ciciivvrcvceosvensncannnne 120 1.2
Germany ..o.ieveveccacveososrassssasansas 784 7.7
Greece ...cciovevsenseosoacsssocnccnnas 172 1.7
Ireland ....vicevsacerecensccossonanses 107 1.0
8 140 1.4
Netherlands .....iceevevvsesncnccnnnes 192 1.9
NOPWAY +ovevsvasesssasononsaccnnnnness 152 1.5
Poland ....civieveencocencesccnncncoans 245 2.4

S T B 61 .6
Sweden .i.iiiiiiieiiiiiiriiiieitinenee 113 1.1
Switzerland .....eocieeccccncecencanes 218 2.1
Turkey ..ot vverooersccsctsncscnansas 179 1.7
United Kingdom ...oeveevncnveccerccanse 2,078 20.3
Other FUrope ...vivevevscsorencscsccane 624 6.1
Canada t.iiiiiiriinnaceitoracorcoccsnnnnans 1,159 11.3
MBXIiCO tivivvvierrsonteoreesssosnsacacennsoa 119 1.2
Cuba tiietieneneresesvorecsccsosacssoansne 487 4.8
South AmMerica ....c.cevesevcacessccncnnses 546 5.3
L 1,904 18,6
All others ....cieveevorcocoosaccccocvnons 582 5.7

Source: National Science Foundation, "Scientists and Engineers from

Abroad, Tiscal Years 1962 and 1963," Reviews of Data on Science Resources,
Vol. 1, No. 5, NSF 65-17 (Washington, July 1965),8 pp., based on tabulations

prepared by the Immigration and Naturalization Service, U.S, Department of
Justice,
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ed an industrial census in 1963. 7he main purpose of these censuses was to
obtain information on the physical facilities of the various industrial
plants and their precduction. Many of the censuses also requested informa-
tion on the number and types of employees working in these industries. In
most casesa, the occupational information i{s in broad categories and not in
occupational detail. The results of these censuses were not available in
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-
tablishments that was developed for conducting the census, This list is
invaluable to the statistician as a basis for setting up a survey of estab-~
lishments to obtain information on high-level and skilled occupations.

Periodic Surveys of Establishments

In order to obtain reliable and current employment information, many
countries conduct periodic surveys of establishments. 24/ Sample establish-
ments supply c.. rent data on the number of employees, the hours they worked,
and the earnings they received during a specified period. 25/ Most countries
which conduct this type of survey usually require information only on total
employment, and production worker (wage earner) employment, without any
breakdown for individual occupations. This type of data, while useful for
other purposes, is of little value to an occupational survey.

Fortunately, however, establishment reporting systems in some countries
request information on selected occupations, especially those requiring long
periods of education and training, such as engineer, scientist and techni-
cian. A few reporting systems also request information on skilled manual
occupations, Nigeria, Tanzania, and Ugandz, for example, 1in their annual
employment and carnings surveys, request information frcm each establishment
on the distribution by major occupational groups and on selected individual
skilled occupations. Generally, these surveys include all establishments
rather than a sampling and therefore provide a fairly detailed and reliable
report. However, definitions of occupations used in these surveys must be
compared very carefully with those selected for the high-level manpower
survey.

Since employers are in the best position to provide detailed work infor-
mation about their employees, the occupational data obtained from establish-
ments are likely ivo be more accurate than those from individuals. Some of
the problems arising from population censuses or labor force surveys on the
appropriate occupational classification of individuals can be resolved on

24/ See How to Establish_Current Reporting of Employment, Hours, and
Earnings in Developing Countries, an AID manual prepared by BLS, May 1966,

25/ By definition, establishment surveys do not cover the self-employ-
ed, unpaid family workers, unemployed workers, or other workers not employed
in establishments, Data on thease workers must be obtained from labor force
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 Establi nt

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
eurveys request that establishments supply the total number of workers in
esch occupation, Although data from the last previous survey may be out-
dated by the time the manpower consultan* arrives in the country, it is pos-
sible that such information may serve as a benchmark for estimating current
eaployment in selected occupations., The data may also provide u« 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 asaistance or under the direction of a manpower consultant from
various international agencies. Reports of some of these surveys are listed
in appendix A,

Employment 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 of 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 occupaticns,

3. Obatacles to employment of qualified older or handicapped persons
who received training in specialized occupations.
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Although this type of information does not supply precise measurement of
occupations, 1t is essential for a comprehensive picture of the manpower

situation,

In some countries, Great Britain and India notably, the national employ-
ment exchanges maintain a special roster of all professional people. Since
1961, Indonesia has a law requiring university graduates to register with
the National Employment Service. (See section on national rosters, page 29.)

Universities and Training Institutions

One of the best ways of determining numbers of people who are educated
and/or trained for certain occupations which fall under the category of high-
level manpower is to look at the records maintained by education and train-
ing institutions. University records can reveal the number of graduates in
each profession; and technical and vocational schools can supply the number
of graduates in subprofessional and skilled occupations.

Many of the recent manpower surveys conducted in developing countries
used university and training records as a source for estimating the number
of individuals qualified in each professional and technical occupation. 26/
A few countries, Pakistan for example, make a periodic survey of the higher
educational institutions to obtain Information on faculty, enrollments,
entrance requirements, graduations, and related matcters.

Although university records are a major source for estimating levels of
trained manpower, these sources indicate the "trained as" graduates and not
the "employed as" workers. Other factors to consider when analyzing records
from universities and training institutions are:

1. The number of graduates who are not able to find work in their
chosen field and who are currently unemployed. For example, some developing
countries have large numbers of lawyers and 1iberal arts graduates who are
unable to find work in the field for which they were educated and who are
not willing to take a job either in another field or at a lower level. These
veducated unemploved" may, in some countries, constitute a relatively larege
proportion of the university output.

2, The number ot graduates  1n one field who take a  job in another
tield. for example. a law school gradunate can, with some additional train-
g, become an acountant or administrator,

20/ see, for example, | rederick Harbison and Charles AJSMyers, Manpower
and lducation: Country =tudies in _lconomic Development , MeGraw-11111 Book

(o. Inc., New Yorhk, 1003,

Orcsanisation tor  lconomic Co-operation and Development, Mediteprvancan
Regronal PProject s variols country studics, ooy,

Oferta v Demanda _de Recursos Humano= en Centroamerica, Conscjo Superior
Unjversitario Controamerica (CsUCA) . o valumes, Ciudad Universitaria, Costa
Rica. 1900,
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3. The number of people who have & professional degree but who werk 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 Al1D
offices maintain 1lists of people who receive training grants for study in
forelgn countries,

5. 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 eventually return to the profession for which they were
trained and should be taken into consideration when planning a survey of
skilled manpower 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. Ilor example, a 1962 sur-
vev of occupations 1n 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., 27/ Where such a situation exists, a survey of Government
agencles 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
reqular functions, may be able to provide data cn other high-level and skill-
ed manpower. Records of the Ministry of Fducation may provide information

27/ The Occupational Patterns of Employment in Ghana, 1962, Employment

Information Branch, Department of National Employment Service, (Accra,
October 1063), talbles 3 and 4 on pages 7 and 8, respectively.
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on teachers in primary and secondary schools and on professors in universi-
ties and colleges. Public health and welfare agencies may supply statis-
tical data on doctors, nurses, and other medical professions. Government
offices which administrate the operation of public utilities or other econo-
mic activities usually can supply employment data on the people employed in
these fields.

Regulatory Agency Statiatics

In some countries, certain Government agencies regulate or control
public services functions, such as electric power plants, railroads, and
telephone and telegraph facilities. Public utilities, in such cases, report
periodically on the various aspects of their operations, Included in the
reports may L statistical information relating to their employees. For ex-
ample, in the United States, all telephone companies include in their re-
port to the Federal Communications Commission statistical data on the
nusbers and occupations of their employees. This is the only source in the
United States for obtaining employment information on selected occupations
in professional, technical, and skilled groups within the telephone industry.

licenses and Registration Boards

Many countries maintain registers of professional and skilled people
through a licensing or registration system. Records from the licensing
authorities can provide accurate information on occupations of persons who
have to pass qualifying tests or show a diploma before they can practice
their profession or trade. In the United States, regiastration is done by
municipalities, State governments, or private professional associations, but
not by the Federal Government,, In some countries, (for example, Greece,
Thailand and the Philippines), the National Government issues licenses to
practice a profession or trade.

Occupations which require licensing or registration are usually con-
nected in some way with public health and safety. Among the professional
occupations that may be included in this category are architect, engineer,
physician, pharmacist, nurse, teacher; and, among the skilled trades,
plumber, electrician, electrical lineman (high-tension), and truck driver,

The information obtained from licensiug and registration records can
supply important data on the self-employed and others working in small
professional and business service offices. However, unless these records
are kept up to date, the current status of thes= individuals, and whether
they are still in business or employed, may not be known,

| ranchise and Tax Records

In addition to a license to qualify for practicing a profession or
trade, some municipalities require the payment of a fee or tax to conduct a
nonincorporated business. The people who usually pay such a tax are self-
employed professionals, such as lawyers and economists, as well as register-
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ed or licensed profeassionals and skilleu workers who operate their own bus-
inesses. 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.,

!lpignglgRo-tqgg

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, 1in 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 Fmployment 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, Thailand!'s 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 1is registered in the
Registro de Titulos Profesionales in the Direccion General de Profesiones,
The Oevelopment Eoard ot Jordan has recently set up 1ts National Registry of
Professional and Technical Manpower, The Economic Planning Board in Korea
has published a roster of professional engineers in that country., Some Gov-
ernments make contracts with professiocnal societies to maintain national
rosters. 1In 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 rosters is the high cost and difficulty of keep-
ing them current with the inflows and outflows of each occupation, If {1t
is not compulsory, qualified persons may fail to register in the first place
or later fail to provide the information needed to keep the roater up to
date. 1f registration is compulsory, rosters may provide information show-
ing the number of individuals qualified to perform certain occupationsa; but,
because of difficulties in follow-up, no information on the current status
of these people may be available.

Professional Societies and Trade Unions

Membership 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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Membership rosters of professicnal societies and trade unions ars more
likely to be curreat if annual dues are requirad or if a license is needed
to practice the profession or trade, Usually medical and health professional
societies provide the most accurate and current information on people in
these fields.

Membership statistics should be used with caution since they may be
misleading or biased in a number of ways:

1. If only a portion of the members of an occupation or trade are mem-
bers of the society or union.

2. If the organization covers many occupations in the same generalized
field. For example, a union may be organized in the metalworking field and
include all occupations ranging from semiskilled machine-tool operators to
highly skilled tool and diemakers.

3. If the membership fluctuates with supply and demand.
4. If individuals are members of more than one society or union.

§. If membership records are not kept up to date as to the status and
employment of members.

Social, Health, and Unemployment Insurance Plans

Records maintained by social and health insurance plans generally cover
broad occupational categories and make no effort to keep information on in-
dividual occupations. In a few exceptions, however, certain occupations come
under a special system 28/ which may provide some inforeation on occupations
of individuals whn are covered by these plans. For example, the social
insurance systems in Uruguay and Yugoslavia make special provisions for mem-
bers of liberal profeasions and for teachers; in Japan and Nicaragua, for
teachers; and in Norway, for nurses and a few other occupations.

In some countries, records of unemployment insurance programs may also
provide useful information about people in various occupations, such as the
employment status, geographic location, and industry in which last employed.
Unemployment insurance programs are in operation primarily in the more eco-
nomically advanced countries, and generally exclude large segments of work-
ers, such as those in agriculture, service, trade, and government. Only a
few countries in South America (Uruguay, Ecuador, Chile) and in the Arab
States (Algeria and Iraq) have unemployment insurance plans.

28/ Social Security Programs Throughout the Worild, 1964, Social Secur-
ity Administration, U.S. Department of Health, Education, and Welfare, Gov-
ernment Printing Office, Washington, 1064.
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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 functiona, 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-

cian, 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,

J. Industrial directories which are usually maintained by private
publishers 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 1ist occupations of
qualified voters.

6. Police registration records, which sometimes include occupations of
those people residing in the jurisdiction.

- 31 -



After information from the various secondary sources has been collected,
the data sust be organised and assembled in an orderly fashion. The process
of setting data in order is accomplished by separating the occupational in-
formation into the smallest component parts, examining these parts, and then
rearranging thea lnto meaningful occupational and, where possible, indus-
trial groups. Thus, the oripginal 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
from secondary sources are listed below. The sequence in carrying out the
step: -8 approximately as follows:

Fxamine Data from Each Source

L Aaman s S e ————

Each piece of information should be reviewed carefully to determine the
content and nature of the information. The data should be examined for:

1. Purpose for which data were obtained,
2. Definitions and concepts used in gathering the data.

3. Time factor--when were the data collected; to what time period do
they refer.

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

5. Method used to collect the data--voluntary or compulsory response,
universe or sample, household survey or establishment survey, personal
interview or mail questionnaire.

Clzassify Data

All occupational and industrial data should be classified according to
the national systems which are usually based on international recommenda-
tions, Although the sources and methods used to collect manpower informa-
tion may influence the degree of detail, classification of most high-level
occupations should be at the finest level of breakdown consistent with accu-
racy. ‘or example, rather then combining chemist, physicist, geologist, and
other physical scientists into one group (1958 ISCO 0-1), 29/ these impor-
tant occupations should be shown separately. Since their supply/demand re-
quirements are different, the resulting information on separate occupations
is more meaningful for purposes of making projections and plaraing educa-
tional facilities and programs.

20/ The new 1966 occupational classification system proposed by ILO
separates the various occupations in the scientific and engineering fields,
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Tabulate Datga

Some tabulations of occupational data are reluatively 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 Health on numbers of people
in various medical professions are usually unduplicated totals representing
the entire country, Whercver possible, information on physicians, or other
occupations not directly assoclated 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 agencles 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.

ach 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; Jjudgment 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 seli-employed, Wherever possible, these
major employer groups should be further divided into subgroupings. The fol-
lowing discussion 1illustrates some problems that may be encountered in mak-
ing an inventory and indicates possible 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
aake 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: -9‘”"‘"‘"’7" /¢é7

Number of employed persons as Number of employed persons as
Scientific reported by major employing reported by sources other
and groups. than major employing groups
Engineering | Control
Occupations | column | Total Govern- | Colleges Franchise| Licenses | Professional
of ment and Private | Self- and and associations
1960 columns | agencies | univer- industry | employed tax regis-
Census (3)-(6) sities 1/ 2/ records trations
TOTAL 99 (2) (3) (%) . (3 (6) (7 (8) (9)
Engineers* 800 500 200 - 100 75 100 400
Chemists 300 100 100 - 30 30 3/ 200
Physicists 100 50 20 - 10 10 3/ 50
Agronomisis 60 30 20 - 5 5 3/ 20
All others 100 70 20 - 10 10 5 50
1360 750 360 - 155
1/ No consolidated information on industry *In actual practice, engineering
employment available. See text, occupations should be subdivided
into areas of specialty, civil
2/ No consolidated information on self- engineering, etc.

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 3, 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 Fersonnel 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 sector (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 necessi¢ry 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 occupazions, 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 t'rom
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
hecause 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-
ed category are consultants who work in their homes or rent small offices ad
hire a tew employees. Because of their size, small-scale consulting firms
are usually excluded from an establishment survey. Therefore, to obtain the
numbers of this small but important group of professional workers, other
sources must he investigated., Telephone and business directories may supply
names and addresses of persons listed under specific professions., Business
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tax records or license records maintained by the Government may also give
listings of people by professional category. The following discussion des-
cribes some of the 1imitations in using these and other secondary sources,

Columns 7, 8§, and 9. These column. are examples of the type of informa-
tion that may be available to the manpower consultant. The decision to use
these data is based on the judgment, observations, and impressions of the
consultant and his knowledge of the particular situation in the country.

Column 7. Shows the number of people who paid a fee or tax to operate
a nonincorporated business, All these people may be counted as self-employed,
However, not all the self-employed are necessarily included in this source
since some may not pay a franchise fee, By definition, hired professionals
would not be included in this group.

Column 8., Lists the number of scientists, engineers, and other profes-
sionals who obtained licenses from or registered with the appropriate regu-
latory agency to practice their profession, Unless there is information to
the contrary from the appropriate authorities, the analyst may assume that
scientists and engineers who are employed in Government, private industry,
and educational institutions do not need a license to practice. Therefore,
scientists and engineers who are licensed or registered may be considered
self-employed.

In the example in worksheet 1, it is assumed that only engineers and a
few occupations in the 1311 other" group require licenses to practice, In
such a situation, the figure for the "license" group is usually higher than
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,

Column 9. Shows the number of professionals who are members of the vari-
ous professional scientific and engineering associations. It is in this
area where duplication :ould occur since members may be employed by Govern-
ment, universities, and industry and are therefore accounted for in other
columns. Furthermore, members may belong to more than one association, ¥For
example, chemical engineers may belong to both the chemical society and the
engineering society. Membership records may also provide an irncomplete count
since many professionals do not belong to any association, If records are
not kept up to date or if dues are not required, names of those who died or
retired may still remain on the rolls. Unless it can be determined that all
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 £ill 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 consultant should select the higher of the two figures in columns 7 and
8 on the assumption that these data are recent enough to provide a fairly

- 36 -



accurate count of the self-employed, The consulcant should not be unduly
concerned if a few self-employed are overlooked since the final figures will
te 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 § to complete, For de-
veloping countries 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-
1ishments to fill in the gap left by the omission of column §. The follow-
ing chapter describes the steps involved in conducting a survey of establish-

ments,
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A previous manual prepared for AID described the techniques of setting
up a continuous reporting system to collect certain specific information
from establishments, 30/ This chapter describes the techniques for making a
gne-time survey of establishments to obtain the number of high-level and
skilled manpower employed in those establishments,

The information required to prepare this chapter was obtained from an
analysis of the experiences and recommendations of manpower consultants who
conducted establishment surveys in the countries to which they were assigned.
Many of the technical details discussed in this chapter are similar to those
used by the U,S. Department of Labor!s Bureau of Labor Statistics in conduct-
ing special surveys of employment by occupation, If additional information
is needed, the BLS will previde specific technical assistance on any of the
topics discussed in this chapter.

Obtain Cooperation Among All Sectors of the Economy

One of the first steps in conducting a survey should be to establish a
manpower advisory committee of representatives of government, private employ-
ers, and labor, This committee would be responsible for determining
policy in the manpower field, provading advice and encouraging participation
of its representative groups. Active participation of such a committee can
help facilitate the conduct of the survey and insure utilization of the re-
sulting data. All aspects of the survey should he understood and supported
by members of this committee who, in turn, can influence members of their
respective organizations to cooperate and offer suggestions, Such a commit-
tee provides a mechanism for continuing the effort in manpower research and
planning on completion of this specific project.

Plan Publicity Campaigm

Since the survey of high-level manpower will involve personal con-
tacts with employers, it is important that these people be aware of the
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-
ment publications are the major outlets for a strong publicity campaign
which should be maintained for the duration of the survey, These media are
usually more cooperative in distributing the results of the survey if they
have had active prior participation.

Contact Representative Groups in the L.conomic Secto~

Working through the manpower advisory comnmittee, the survey <tafft
should try to meet key personnel in universities, industrial establishments,
and Government agencies. Much informotion can be obtained from members of

30/ How to Establish Current Reporting of Employment, Hours, and Farn-
ings 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-

lens, 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 bheen found that young, energetic, and, of course, literate
people make the best interviewers. Some interviewers may be recruited from
Peace Corps 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
weeks. One indication of the length of training time is the experience inthe
Colombian Survey (1963). 31/ there, a 5-day training seminar was cstablished
to prepare 35 full-time interviewers for a 3J-month period of interviewing,
Training should consist ot explanations 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
intervievers  can discuss these topics intellipgently with the persons they
contact,

Develop a Timetable

A timetable or work schedule should he prepared in order to utilize
time and personnel in the most efticient manner, Fach phase of the survey
can then be analyzed tfor the time period and manpower required to perform
the particular task, Lstimates should be made of the starting and completion
dates of each operation, The timetable may consist of such major topics as
planning survey, recruiting and training interviewers, conducting interviews,
tabulating data, analyzing results, and preparing report, Lach 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-
quired 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 he must try to obtain the information from records (and often from the
memory of the owner) that are frequently not organized in the usually accept-
ed method, The problems of distance between establishments and the method
of Lransportation must also be considered when making a time schedule, In
the 1961 Liberian survey, 32/ it was estimated that an average of one ques-
tionnaire per man-day could be completed, since a higzh number of recontacts

31/ William A, Langbehn, Status of ICETEX Survey of High-Level Human
Resources, July 15, 1903,

32/ William A, Langbehn, A Pilot Survey of High-Level Manpower in
liberia, September 1001,
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was anticipated, If distances between establishments are short and the
length of the questionnaire is held to a minimum, it may be possible to com-
plete 3 or 4 questionnaires per man-day.

D ine Specif Data to Collec

Establishment surveys afford the opportunity to collect a wide range of
information about wage and salaried employees relating to their employment,
hours of work, earnings, labor turnover,education and training,skill levels,
occupational wage rates, age, sex, country of origin, Other information
obtainable from an establishment survey includes the type of occupational
training offered by the establishment, the number of current job vacancies,
and the anticipated demand for certain workers. Some of these data are
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-
bie to collect this wealth of detail. For the purpose of estimating numbers
of employed high-level and skilled manpower, only a few of these items are
necessary. The absolute minimum of data normally required in such a survey
is as follows: 33/

1., Basic identifying data.

a. Name of establishment.

b, Location and how to reach the office or plant,
c., Products made or services rendered.

d. Name of official supplying information,

2, Basic occupational data.

a. Total employment as of a specific period.
b. Employment by selected occupation.

In addition to the »asic occupational data, other information relating
to high-level occupations may also be collected. Information such as the
level of education, age, sex, and country of origin of each employee in the
surveyed establishments can aid in planning future manpower supply and de-
mand. For example, since one of the goals in economic development 1is to re.
place foreign workers with indigenous workers, information on the country of
origin of high-level workers is valuable for projecting manpower require-
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
extremely valuable in comparing levels of similar occipations among various

331/ The U,S, Department of Labor's Bureau of Labor Statistics plans to
conduct annual surveys of establishments to collect occupational employment
in each major industry, The information requested will be limited to the
basic data described here,
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establishments, For example, some doubt may arise about the comparability
of occupaticns 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.

Geographic_Coverage, 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 che center for all these activities, For example, in Thailand,
surveys of establishments to obtain occupational information were limited to
the Bangkok-Thonburi area., 34/ In other countries, geographical coverage
may be expanded to include mining areas, plantations in outlying areas, and
industrial centers,

Economic Activity Coverage. The manpower survey should include only those

economic activities which are 1likely 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,

Division 0, Agriculture, This semment 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 most part,
employed by the Government,

34/ Reported by Edgar C. McVoy in DOLITAC Staff Paper, No. §, January
6, 1065,
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M u . If a substantial proportion of the nonag-
ricultural labor force is employed in this sector, mining and quarrying
should be included in the survey since many of these operations require pro-
fessional and skilled personnel, 0il well drilling and production should
also be included if this is a major industry.

Divisions 2 and 3, Manufacturing. Although manufacturing establishments may
make up a relatively small proportion of the total employment, it is advis-
able to include this segment in a manpower survey. Except for Government
and educational institutions, manufacturing is usually the major source of
employment for high-level manpower,

Division 4, Construction, This economic activity employs many engineers and
other technical people as well as skilled workers requiring special training
or education. However, it is usually difficult to obtain adequate coverage
of the construction industry because of the high rate of industry turnover
(firms may operate for one building project and then disband), and of the
highly seasonal nature of the industry. Despite these deficiencies, every
effort should be made to include this segment of the economy in a manpower

survey.

Division §, Electricity, Gas, Water, and Sanitary Services. Establishments
which supply these services employ many high-level technical and skilled
personnel. Frequently, this sector of the economy is Govermment or quasi-
Government operated, or it may be regulated by a Government agency. If de-
tailed employment data are not available from the Government operating or
regulatory agency, this sector should be included in a manpower survey.

pivision 6, Commerce. Wholesale and retail trade is usually made vup of a
great number  of <mall establishments with many part-time and unpaid family
workers whose skill levels are at the low end of the scale. For the purpose
of collecting information on high-level manpower, it would be wasteful to
include these sectors, The remaining commercial establishments, such as
banks and insurance companies, should be included in the survey since they
employ many professional workers.,

Division 7, Transport, Storage, and Communication. Transportation (rail-
roads, airlines) and communication (telephone, tclegraph) should be included
in a survey because of the large numbers of people with specialized skills
employed in these activities, Storage and warchousing can be omitted since
few, if any, high-level people are employed here.

Division 8, Services. Of the varioas services, Government, community (medi-
cal, education, legal) and business services are the most important employ-

ers of high-level manpower, Business service firms may also be included to
account for high-level personnel such as architects, accountants, and engi-
neers, The remaining services do not employ enough high-level manpower to

warrant the expense of a survey.
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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 infermation obtained on employment represents
a total count of the number of workers at the time the census survey was
taken, This total count (or universe) becomes the "benchmark" or base from
which later employment data may be measured. Subsequent data may be obtained
from a sample survey of establishments, If a benchmark from a previous cen-
sus is available, the sample data can be "blown up" to represent the total
by making certain adjustments, a5/

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
occupations may also be available from these censuses,

Benchmark estimates of the occupational composition of an industry
should be constantly checked for internal consistency by comparing the
totals with what is known, from other sources, about total employment in the
industry or in the economy as a whole, By compiling data from various cen-
suses and by checking one against the other, in conjunction with information
from other sources, it may be possible to arrive at a reasonably accurate
benchmark for each industry,

Depending on the results of the benchmark research, the manpower con-
sultant may find that there is a reliable benchmark for some industries or
occupations, and not for others. In such cases, the consultant should pre-
pare a sample in  those areas for which benchmark data exist and a census in
the nonbenchmark areas., It is not advisable to conduct sample surveys with-
out a benchmark since (1) there is no way of estimating the portion of the
sample taken and (2) there is no way of "hblowing np" the sample to represent
the universe,

Because of the difficulties and expense of taking a census of all
establishments, the manpower consultant may have to compromise by
covering the major establishments in an industry and sampling the
smaller firms, Although the results would not yield a reliable total for
the industry, they would give the manpower consultant a fairly good impres-
s1on or picture ot the occupational distribution,

35/ The method of making these adjustments will be described in the
section on estimating procedures, The point here is that a benchmark is a
necessary requirement for making the adjustments,
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Dev Lis f E 1ishme

One of the major probleas in starting a survey is getting a list of
establishments in those economic activities which are to be included in the
survey. Chapter 4 describes the major sources of manpower information; many
of these sources can also supply lists of establishments, If an industrial
census has been conducted recently, 36/ a list of establishments, with total
employment in each, may be available from the agency in charge of the census,
Local employment service offices may be able to supply names and addresses
of establishments within their local area and, often, the number of workers
in each establishment. Social insurance agencies in developing countries
are usually able to supply a 1ist of establishments by employment size and
by industry. For example, these agencies in the Central American countries
have recently prepared such a listing of all establishments employing 5 per-
sons or more, Regulatory agencies and tax offices may also be able to supply
at least a partial listing of establishments,

Producers! or manufacturers! associations maintain lists of plantations
and manufacturers who are members of their organizations. These sources may
supply a complete coverage for a particular industry group. For example,
all firms involved in growing and processing coffee, in many Latin American
countries, are members of local coffee producers! associations,

It is not always possible to compile a list from a single source, but
rather from a combination of sources. To cite an example, the manpower con-
sultant to the 1961 Liberian survey 37/ developed his 1ist of establishments
from previous lists developed by ILO, Northwestern University, and the
Liberian Bure,u of Economic Research and Statistics; supplemented by the
Liberian Department of Agriculture and Commerce 1liat of registered firms;
and the U.S. Department of Commerce 1ist of American business firms in
Liberia. When such a combination is used, 1t must be carefully check-
ed in order to avoid duplication of establishments; large establishments,
particularly, may appear on several lists.,

Select _a Sample of Establishments

In selecting a sample for a survey of establishments, it is preferable
that an experienced statistician be available to provide guidance and advice,
In the course of developing a sample, many technical problems arise that can
be resolved by a qualified statistician, The type of sample that is event-
ually used is based on several factors, most important of which is the
availability of resources, Some of the other determinants include the
reliability of the mail service, and the general attitude of managers toward
responding to surveys. These and other nonstatistical considerations must
be evaluated before developing a sample,

36/ Many countries participated in the 1963 World Program of Indus-
trial Censuses recommended by ILO.

37/ A Pilot Survey of High-Level Manpower in Liberia, op. cit.
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The objective of a sample 38/ 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 he obtained more quickly and
cheaply than if each worker in these establishments 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 hish-
level manpower to be concentrated in large firms,

A few manpower consultants extended their selection of large firms Lo
include a sampling of firms employing fewer numbers of workers. The inclu-
sion of swall 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 provides
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 following discussion may provide some guidelines for
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 4in each economic activity in descending
order by number of employees. (Columns 1 and 2)

18/ For a full discussion of sampling, see Morris H, Hansen, William N,
Hurwitz, and William G, Madow, Sample Survey Methods and Theory, Volume I,
Methods and Application (New York, John Wiley & Sons, Inc., 1953); and
William G. Cochran, Sampling Techniques, (New York, John Wiley & Sons, Inc.,
1963),
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Worksheet 2
Selecting a sample from
list of establishments in
one industry

Industry: ;‘Z_-_({M__
Area: éf««ﬁ(@.&?

Date: ﬂ"““‘v\'}f / 7@1
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Establishment| Employment|Cumulative Cutoff Quarter
total aystenm system
of of
sampling sampling
A 198 198
Sample of 100 employ-| First and second
B 150 348 ees or more includes | quarters--include
32 percent of employ-| 50 percent of em-
C 133 481 aent in industry >ploy-ent in indus-
) try
D 97 578
E 95 673
F 9 763 _ o e — — —
\
G 87 850
H 75 925
Sample of 50 employ- Third quarter--
1 67 992 ees or more--includes\ includes next
69 percent of employ-[ 25 percent
J 98 1,050 ment in industry
K 49 1,009
L _45 1,144 <
M 43 1,187
N 42 1,229
o 41 1,270 Fourth quarter--
includes 1last 25
| 40 1,310 percent
Q 40 1,350
R 39 1,389
etc, - -
J
n 5 1,520 - Total employment



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 industry’s 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, ths 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 valiidity of the results; it would be assumed
that the proportion of high-level and skilled occupations in the drop-out
establishment 1is similar to that in the remaining, establishments 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, or the other hand, assuming available resources, the analyst
feels that a sampling of firms below the cutoff point can yield enough valu-
able information 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 l0-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 2§5-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-10 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 neceded, 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
sample, 1f 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 that the results better represent the occu-
pations in the particular size class, As was indicated earlier, the fims
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at the upper end of the employment scale are likely to have a proportion-
ately greater number of technical and skilled workers. If too many of
these firms are included in the sample, they will have a dispropnrtionate
weight in the "blown up" figure, thus not truly representing the eaployment
levels.

S o Another way of selecting a sample of establishaents is to
divide employment in the induitry into quarters. This method has been used
in conducting manpower surveys in some developing countries and is recom-
mended by the Bureau of Eaployment Security. 39/ Using information from
Worksheet 2, the steps are as follows:

1. Arrange all establishmenta in each economic activity in descending
order by number of employees. (Columns 1 and 2)

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

3., Determine midpoint from grand total. The larger establishments
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)

4. Determine midpoint in the lower 50 percent of employment as the
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,

S. Using the divisions just obtained, select the establishments for
inclusion in the sample in the following manner:

a. All establishments in the upper 50-percent employment level
(the first two quarters) in each economic activity should be in
the sample,

b. A 50-percent sample (i) of the establishments 1in the third
quarter should be in the sample, 40/ (Select every 2nd estab-
lishment for inclusion in the sanple.)

c. A 25-percent sample (%) of the establishments in the fourth
quarter should be in the sample, (Starting with a random num-
ber lesa than 4, select every 4th establishment for inclusion
in the sample,)

39/ Area Skil) Survey, MHandbook or Employment Security Job Market
Research Methods,BES No, £-252, November 1965,Bureau of Employment Security,

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

40/ Generally, sampling ratios tend to be lower than those suggested
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 uncommon, especially when an industry
is characterized by a large number of small firms and a relatively few large
firms,
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Other Couptry 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 manpover,

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 90 percent of the high-level manpower in Ethiopia worked in the large
establishments, including Government, In all, 125 establishments were
surveyed, 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 peaple,

Kenya, 1965. The survey included 348 private and parastatal enter-
prises plus Government agencies, All cemployers with 100 workers or more
were included, In specific industrial grou,)s where this provided an inade-
quate 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, 1901 and 1963, The first technical manpower survey (1961) cover-
ed nearly 1800 establishments employing 50 persons or more, all Government
oftfices, and science and engineering schools, and a sampling of establish-
ments employing fewer than 50 persons, The sccond 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
a4 sample of those employing 5 to 49 people was chosen.

Portugal, 1961, A sample survey of establishments in the secondary and
tertiary sectors was made in 1961, Establishments in each economic sector
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were stratified by size of employment and a sampling ratio was selected for
each stratum, as follows:

Eaployment
size Mining Manufacturing Building Electricity
100 and

over 1 1 1 l
21-200 1 1/10 1/2 1
11-20 1/4 1/20 1/10 1
6-10 1/6 1/40 1/20 1
2-5 1/1§ 1/100 1/25 1

Tanzania (formerly Tanganyika), 1962 and 1964. In a survey made in

1962, 115 establishments employing 50 workers or more were selected. Employ-
ment in these establishments constituted over 70 percent of all nonagricul-
tural workers, The smallest industry coverage (20 percent) was in Commerce;
but, with this group heavily characterized by unpaid family workers, rela-
tively fw high-level occupatione were found. In the 1964 survey, the cover-
age was substantially the same as in the 1962 survey. It included 108 pri-
vate and parastatal enterprises plus all Goverrment agencies., No employer
with fewer than 50 workers was included.

Uganda, 1959. Personal visits were made to 102 employers, including

Government, accounting for 82 percent of the nonagricultural workers, All
firms employing 100 or more were included in the survey; Government was 100-
percent covered. Retail and wholesale trade was omitted from the survey

since it is characterized by a large number of swall fimms, mostly family
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-
mark, selecting a sample, and preparing estimates are discussed as a unit,
In actuality, the preparation of employment estimates will occur after the
schedules are tabulated.

That portion of the survey which included (11 establishments employing
over a certain number of people in itself provides a census or total count
for that size class in the industry. No further work would be necessary to
thlow up" the data--that is, if all establishments reported, If some of the
large establishments failed to report, however, then an estimate of the nua-
ber and types of occupations the missing establishments employ would have to
be made. Assuning that all establishments of approximately the same aize,
and making the same type of product, have a similar occupational distribu-
tion, an estimate of the total occupational employment in a specified size
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Worksheet 3

Preparing estimates of employment
from cutoff sample system

Industry: J&“"““&- W?

Area: é\f«/h-—d c/lz;’

4
Date: Y,Q"/wmv ’'9¢7

Establishments with Establishments with E:tim:ed
50 workers or more fewer than 50 workers total employment
in industry

Selected Employment in Estimated Employment in Estimated (Col.2 plus Col.4)
occupations reporting estab- employment reporting estab-| employment

lishments (exclud- (including lishments
ing C & F) C&F) 257 sample
(1) (2) (3) 4) (5)
Total 827 1,050 125 470 1,520

Engineers,

mechanical 19 24 3 11 35
Technicians 26 33 4 15 48
Administratot#

& managers 22 28 4 15 43
Secretaries 18 23 2 8 31
Typists 25 32 4 15 47
Loom fixers 16 20 3 11 31
Electricians 14 18 2 8 26
Note: Information on this worksheet comes from worksheet 2, For purposes of illustration, it is
assumed that all establishments employing 50 or more workers (establishments Ato J) were included in

the survey and that establishments C and F failed to report.



class may be obtained by "blowing nr' ihe known or reported data to take
into account the unreported data.

Using information from worksheet 2, it is assumed, for purposes of
illustration, that all establishments employing 50 workers or more ({estab-
lishments A to J) were included in the survey and that establishments C and
F failed to report. The following steps, in conjunction with worksheet 3,
describe the procedure for making employment estimates when some establish-
ments do not report.

For establishmeats with 50 workers or more:

1. Total each selected occupation for which information was obtained
from reporting establishments and place totals in column 1 on worksheet 3.

2. Divide total estimated employmeat in all establishments (A to J) by
total employment in the repo~ting establishments (A to J, excluding C and F)
to obtain a ratio. (1050 & 827 = 1.27)

3. Multiply this ratio by each of the reported occupational figures
(column 1) to get estimates of total occupational employment for all the
establishments in this size class. (1.27 X 19 = 24.16) Round the fimures
and place results in column 2.

The same principle may be used for estimating occupational employment
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.
In worksheet 3, the ratio for the size class with fewer than 50 workers is
470 & 125 = 3.8. This ratio is then multiplied by each figure in column 3
to arrive at thc "blown up" figures in column 4. (3.8 X 3 = 11.4 rounded
to 11)

This estimating procedure may be applied to all size classes in the
industry. When occupational estimates for all size classes are computed,
they are added to arrive at totals for each selected occupation in the in-
dustry. In worksheet 3, columns 2 and 4 are added to get estimated total
employment by selected occupation in the textile industry for a specified
area, as shown in column 5.

When the quarter system of sample selection is used, the method of
estimating employment is different from that just described. Basically,
sample data obtained in the quarter system are inflated by applying the
reciprocal of the selected ratio, wWorksheet 4 illustrates this method of
inflation. Since the first and second quarters represent full coverage (or
a 100-percent sample), no inflation is needed. If a few establ:shments fail
to report, however, the "hlowup" method described in steps 1, 2, and 3,
above, shouid be used, If the third guarter represents a s0-percent sample,
(;L information received from these sample establishments should be inflat-
ed by the receiprocal of 4, or 2, which becomes the inflation factor. The
result is the estimate of employment in each occupation in the third quarter,
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Worksheet 4 f z '
Preparing estimates of employment Industry: w W

from quarter sample system W ez /7
Area: /(//7'( /

Date: L 7 / éé‘7

First and second !
quarters Third quarter Fourth Quarter
Estimated total
Selected 100% coverage 507 coverage 257 coverage employment
Occupations in industry
All establishments Raised by Raised by Total of
reported Sample | inflation Sample | inflation Col. 1, 3, end 5
factors 2 factors 4
(1) (2) (3) (4) (5) (6)
Engineers,
mechanical 19 6 12 1 4 35
Technicians 28 6 12 2 8 438
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 2§-percent sample, (%),the reciprocal is
4 and each item is raised by that factor to obtain an estimate.

The consultant should not attribute material significance to the exact
numerical value of any estimate since the basic data are derived from a
sample. Exact figures may be used for internal computations and for arriving
at grand totals. However, in the firal totals that are prepared for publi-
cation, only rounded figures should oe presented.

Prepare Questionnaires

The design of the schedule and the type of information requested are
dependent, to a large extent, on the method of collection used. In a mail
survey, the questionnaire should be as brief and clear as possible, asking
the minimum number of questions required to accomplish the purpose of the
survey, Although the temptation is great to include additional items that
would be of interest in understanding the manpower situation in a country,
a lengthy questionnaire requiring too much work on the part of the respond-
ent may causeé him to lose interest or refuse to cooperate, Surveys that are
conducted by personal interview can usually incorporate additional questions
about the employeces, such as age, sex, etc.

Appendix ' illustrates two types of questionnaires: the first (r-1) is
a sample of a personal interview questionnaire which shows some of the types
of information that may be requested; and the second (I'-2) is a sample of a
mailed questionnaire 41/ which requests only numbers of people in selected
occupations,

The questionnaire, or schedule, is usually made up of three basic parts:
identifying information, questions, and instructions for completing the
questionnaire, as follows:

ldentitying Intormation, The name and address ol the establishment, ats
branches if any, the major products or services, the name and title of the
firm representative who supplies the information, and a blank box for the
usce of the statistical office.

I'he OQuestions. A listing of the occupations which are selected for inclusion

in the survey, arranged in orderly fashion. In addition to requesting the
number of people employed in each occupation, other information relating to
the ch»iacteristics of the workers may be included. Age, sex, country of

origin, educational levels, wage and salary levels, apprentices or trainees,
current job vacancies, and anticipated future requirements are the more
usual types of additional information requested, In practice, additional
items should be limited to only those essential for the purposes of the
survey.

41/ The questionnaire in appendix F-2 is a reproduction of one used in
the U,S. Department of Labor!s Bureau of Labor Statistics pilot survey of em-
ployment in selected occupations in the computing and accounting machines in.
dustry in 1966,
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Instructions, Pertinent information for completing the questionnaire, In-
structions are an important part of the questionnaire when the survey is
conducted by mail, (See example in appendix F-2.) They should be carefully
prepared so that the respondent can complete the questionnaire without
further assistance, In a survey conducted by personal interview, detailed
instructions are not always necessary but may be helpful as a reminder to
the interviewer during his visit to the establishment, The interviewer has
his technical manual and previous training to supply him with the details
needed to collect information.

Frequently, definitions of the occupations included in the survey are
also attached to the questionnaire, They are essential in a mailed question-
naire to provide assistance and guidance to the person completing the sched-
ule, (See appendix r-2,) Accompanying definitions are helpful but gpet
essential when the information is collected by a trained interviewer,

In addition to the preparation of the questionnaires, letters to all
establishments in the survey should also be written, Generally, when the
survey is conducted by personal interview, a letter is sent a week or two in
advance of the interviewerts visit, (See sample letter in appendix F-1.) The
letter should describe the purpose and importance of the survey, request the
respondent s cooperation, and indicate the approximate time the interviewer
will call, When the survey is conducted by mail, the letter, usually
containing more details, accompanies the questionnaire, (See sample letter
1 oappendix 1-2,)

Test the Questionnaires

After the questionnaire has been prepared, personnel from key establish-
ments  (who may also be members  of the manpower advisory committee) should
have the opportunity to review the questionnaire, When their comments have
been ancorporated (if appropriate), the questionnaire may be tested by means
ol a pi1lot survey,

A pilet survey consists of sclecting a few establishments at random and
ashing them to complete the questionnaire, The number of establishments to
include in the testing varies according to local conditions, Interviews
with a total of 10 to 25 establishments in different industries ought to be
cnough to provide o reasonable test,

Potential  problem arceas can be spotted by a pilot survey before the
full-scale survey gots underway, thus saving time and money. Some revision
s almost always necessary, such as changing the scquence or wording of
questions or clarifying concepts or definitions, In addition to being a
test of the questionnaire desimm,  a pilot survey also serves as a chech on
the adequacy of instructions to the intervicwers, Moreover, the experience
gaaned  din this small-scale siurvey will be valuable for conducting the full-
scale survey, On the basis of a careful analysis of the results of the pre-
test,  the questionnaire is reviewed and revised, and interviewer instruc-
tions are modificed,
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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 amd 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 ordep
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 and to identify new or overlooked estab.
lishments,

It is dimportant to impress on interviewers that information obtained
from establishments is confidential and must not be revealed in any forn
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 held to an acceptable minimum,

Logging, A log or tally should be kept on each schedule as it comes in,

This may be samply a checkmark against each establishment name which wasg
included in the sample, Extra columns should be available for recording
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reinterviews, A typical tally sheet looks like this:
Reinterview #1 Reinterview #2
Name of ID Date of Out In Out In
establishment number receipt (date) | (date) (date) | (date)

In order to expedite processing schedules,

punch cards, or 3 x §cards

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.

Editing. : 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
rclating 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 cach problem schedule is reviewed and corrected to the satis-
faction of the professional, it is ready for the next step in processing.

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

Other information reported on the questionnaires may also he used for

assigning classification codes for ease in tabulating and analyzing data,
Lach establishment 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
establishment is a member, (2) the geographic location of the establishment
and, (3) the employment-size class. Other items may also be classified de-
pending on the information available. Industry codes are based on the in-
dustrial classification system recommended earlier in this manual; other
codes are those of the local office, These codes are generally placed in the
official use box on the questionnaire to be used by the tabulating clerk.

Coding, The purpose of coding is to guide tabulators or key-punch opera-
tors (if automatic equipment is used) to pick up information directly from
the schedule. The coding clerk should make notations in red to enable tabu-
lators or key-punch operators to transfer the information more easily.

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

in advance. Whatever coding system is developed, it should be uniform
throughout the survey, The following is an example of standariizing the

coding system:
1. Underline, in red, all figures to be panched or copied.
2. Circle figures that should not be punched or copied.

3. Fill in blanks and dashes as follows:

X

no response or not available (NA)

0

I

none .
4. Convert all percentages to whole numbers.

Unusual cases not covered by written instructions should be referred to the
supervisor or professional in charge.

When each schodule is completed, the coding clerk should initial the
schedule. The clerk ia charge should place his initials to indicate approval
of the work,

Tabulating Data. The process of data tabulation is the consolidation of all

info-mation supplied on the questionnaire. The tabulation may be by hand or

“w electronie equipment . The results are the totals of cach item--occupa-

tions in this case. However, because totals alone are not meaningful for ec-
onomic analysis, they should be regroaped by classifying them according to

~me other significant information, such as industry, area, or size of estab-
lishment,

for ease in tabulating information obtained from schedules, table
blanks should be carefully planned in advance by the professional in charge.
Iy may be in more detail in the workshcet stage than necessary for final
prablication, In order to get the most out of the survey, the data should be

- 58 -



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,

F'stimate Fmployment

The  method  of cestimating employment was 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 if it represents data from one or two establishments, Because of the
confidentiality of the data, some employment-size groups may have to be con-
solidated, lor cexample, it there are only two firms in the §0~and-over
employment-size group, information from this group should be combined with
the next lower group,

Analyze Data and Publish Findings

As described in this manual, the purpose of conducting the establish-
ment survey  was to obtain  estimates of total cmployment in selected high-
level occupations 1in economic activities for which information was lacking
to complete worksheet 1, page 34. These estimates may now be inserted in
column § (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 usetul information, occupational data in the private
industry sector should be cross-tabulated into major industry groups: Mining,
manutacturing (which should be further divided into the minor industry
groups), construction, ctc.

Once the tabulations are completed, the manpower consultant prepares a
report based on his interpretation of the data. 42/ The report usually takes
the form of a narrative, illustrated by tables, describing the employment
situation in each important occupation. The main purpose of this report is
to present an inventory of current employment in high-level and skilled occu-
pations, However,  if additional information was obtained on the number of
women, trailnces, or foreign nationals employed in each occupation, then
these features should also be incorporated to give the report more "flavor,"
It antormation on occupational carnings was collected, these data may pro-
vide some guidance to the analyst as to the reliability of the reported occu-
pational intormation, Occupational earnings that are much lower than the
norm usually indicate that the designation of that occupation was overstated
by labeling, tor example, a laboratory assistant as a chemist,

ig/ Sce also  Recommendations  for the Preparation of Sample Survey
Reports.  (Provisional Issue), United Nations Statistical Papers, Series C,
No, 1, Revision 2, loog,
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Examples of Table Blanks

Occugation

Foreign

Domestic

1., Occupation, by industry.
janufacturin
Qccupation ] Total | Mining Total Food | Beverage | Tobacco ]etc
2, Occupation, by industry and by sex,
Manufacturing
Occupation Total Minin (by major industry groups
ale Female|Male | Female
3., Occupation, by geographic area,
Occupation l Total ] Province A l Province B | Province C | etc,
"4, Occupation, by size of establishment,
Total Mining
Continue
50 employees Fewer than 50 employees Fewer than with
or more 50 employees or more 50 employees remaining
Occupation industries
5. Occupation, by country or province of origin.

Total | List countries here

Total ] List provinces here




Examples of Table Blanks (Continued)

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

l Manufacturing
Occupation Total Mining (by major industry groups)

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

lk Average Lﬁ Manufacturing

Occupation ratio Mining | (by major industry groups)

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

Percent in
Occupation all industries ] Mining

Manufacturing
(by major industry groups)

9, Ratio of technicians to scientists and engineers, by industry,

Scientists Ratio of

and Technicians technicians
Industry engineers (subprofessional) to scientists
{(Number) (Number) ] _and_engineers

10, Range of occupational earnings, by industry.

Mining Manufacturing

Occupation High Low (by major industry groups)
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All pablished 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.
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Review of Ccc.pational Surveys in Different Countries

Area and Title and dats Consultant and/or Cccupations Sources of data Collection Comaents
countr of pablicaticn organiza”ion covered method
AFRICA
Ethiopia-.c...... Ethiopia's High- Arnold M. Zach. Professional, Surveyed 125 non- Personal Also requested in-
Level Manpower-- visiting Ful- administrative, agricultural estab- interview. formation on current
Ana.vsis and bright Professcr. mansgerial. and lishments,. employing vacancies. recruit-
Projections. technical Cards 50 workers or more. ment, and training
Haile Selassie 1 aade for each small professional policies.
University, May persen including firms also included.
1664, age, nationality,
education. and
experience
Ghang----------- Survey of High- Edward Hollander, Professional, Surveyed 140 private Personal Also requested number
Level Manpower Ford Foundation. administrative, nonagricultural interview of job vacancies.
in Ghana. 1960, sanagerial. establishments question-
Accra. Ghana. 1961. technical. and employing 50 workers naires and
' craftsmen. or more; and 90 per- introductory
= cent labor force in letters mailed
T government, in advance.
Kenya----ccccen- high-Level Manpowet Calvin F. Davis, Professional. Surveyed 348 nonegri- Personal Benchmark data from
Requirements and Ford Foundation. administrative, cultural establish- interview Planning Office.
Resources in Kenva maragerial,. sales, ments employing 100 with top Requested antici-
1964-197C, May 1955. clerical. and workers or more. management pated requirements
crafrsmen. Reduced cutoff point people in 6 years from date
in Trade and Services government of survey.
to achieve 40 percent and private
emplovment coverage. firms.
Survey covered 77
percent of total non-
agricultural employees.
cheria-eceneo.- A Pilot Survev of William Langbehn. 25 selected from Surveyed establishments Personsl Also requested infor-

High-Level Man-

power 1n Liberia.
September 1961.

AlD

professional .
administrative,
technical. and
clerical groups.

1n major sectors of
the economy --excluded

asgriculture and whole-
sale and retsil trade.

interview
following
mafled letter
of introduc-
tion.

mation on current
job vacancies and
estimates of occu-
pational needs 2 to
5 years from date
of survey.

sexipveddy

v X10Nddav

alt



Review M Occupational Sursevs in Ui

fferent Countries--Continued

Area and Title and date Consultant and/or Occupaticns Sources of data Collection Comments
countre. of publication organization covered method
AFRICA
Libyas--mnmnocon A_Survey of A. N K. Nair, Professional, Secondary sources: Questfonnaire Also requested
Requirements of 1LO. technical. and University of Libya. malled to anticipated occu-
Professional. craftsmen 1n Ministry of Education, government pationsl needs.
Technical, and government and and Civil Service sgencies and
Skilled Manpower 3 major indusiries Department. 3 industries.
in Libva, 1964-69, petroleun.
Benghazi. 1964. mining.
construction.
Malie---- PR Manpower Studv for Valmore J. Doucette,All occupational Secondary sources: ~  Questionnaires Consultaat not
Mali. 1961. AlD. groups. Ministry of Education to all permitted to contact
for list of students ministries; agencies or to
studying abroad. 1961 only one travel.
5-3 car budget plan. replied.
Sudan.co-n-n--- . Sudanese Manpower. Edwin S. Crosby. All occupations Secondary sources. No survey. Analysis of current
1956-65. April AID. and all i1ndustries. The Education and projected man-
1960 Division of the power needs.
USOM to Sudan.
Tanzanid..-c---. Human Resources Jobn L. Thurston. Professional, 1mpressionistic Personal No survey. Recom-
and Manpower Ford Foundation technical. and approsch--interviewed interview, mendation led to

Planning in
Tanganvika. 1960.

High-Level Manpower

Requirements and
Resources in
Tanganyika. 1962-67.
1963.

Survey of the High-
Level Manpower
Requirements and
Resources for the
Five Year Develop-
ment Plan, 1964-65
to 1968-69. 1965.

crafrsmen.

Professional.
adminmistrative,
technical and
highly skilled
manual groups.

George Tobias.
Ford Foundation.

R. L. Thomas.
Ford Foundation.

Professional.
adrinistrativa,
manageria..

technical. clerical.

and highlv skilled
ranual groups.

persons most knowledge-

able in the various fields.

Surveyed 115 nonagri-
cultural establish-
ments employing 50
workerg or more in
public and private
sectors.

Surveyed 108 employers
in private and public
nonsgricultural sectors.
All establishments
employing 100 workers or
more Sample of estab-

Questionnaires

and letters
mai led before
personal
intervievs

Personal

interviews.

lishments employing 50-99.

Tobias Report.

Also requested
information on
occupational needs
2 to 5 years from
date of survey.
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Review of Occupational Surveys in Different Countries--Continued

Area and
Touantry

litle and date
»f sublication

Consultant and/o-
organization

Uccupations
covered

Sources of data Collection

aethod

Comments

AFRICA

Tanist18-vc-c-en- Rapport au M. Edgar-Louis Grose. All occupational
Couvernement iLo * groups.
de la Republique
Tunisienne sur
I ‘Evaluation
et la Planificazion
de la Main-D'Ceuvre.

1961, 1965.

Uganda---....... Survevy of Manpower R L. Thomas, Professional.
and Training 1n Ford Foundation. administrative,
the Uganda managerial,
Protectorate. 1959 technical, and

skilled manual
groups.
ASIA

Indonesia-----.. Manpow.r in E. A. Nelscon. Craftsmen in
Indonesia, AlD construction
Mav 10. 1961. metalworking.

electrfcal. and
automotive
maintenance and
repair.

| o1 77 PR Far East Manpower “anpower Survey Technicians,
Assessment and . 1961 craftsmen

Educational
Planning Seminar.
“Status of Manpower
Planning in Korea"
December 1964.

and engineers.

Secondary sources
Economic Plan.
Uriversity of Tunis,
ana previous survey.

No survey.

Personal
interviews
and infor-
mation {rom
educational
and other
instftutions,
and records of
indaviduals

Surveyed 102 employers
including government
representing 82 percent
nonagricultural employ-
ment .

Also requested
informa:'on on
anticipated needs.
current job
vacancies. snd
number of employees
being trained.

studying abroad.

P-vear Development No survey.
Plan

Surveved 1,765 estab- Personal
lishments employing interview.

50 workers or more

and & sample of
establishments

erploying less than

50. government offices,

aad science and engineering
schools

Anslysis and
evaluatfon of
existing data.

See also:

First Five-year
Plan for Technical
Deveiopment. 1962-
1966. Supplement to
First Five-vear
Economic Plan,
October 15. 1762,
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e vl fitle amd date

W siiw of Lecupational Surveys in Differeng Countrius--Cont inued
'

consultant and’oer

UOccupations Sources of data

Collection Comuants
13 ol pubircation sepanization covered _mathod
AN
Kot A--cont 'd--- Same scarce. Manpower Survev Essentially the Essentially the sawe. Personal Mot strictly
11, 1963. same. bat occu- but included Armed interviev. comparable with

Manpower Develop-
ment and Ltiliza-
tion_in Korea.
Mav 7. 1966.

New Zesland-.--- Scient:fic and

Engineering
Manpower in
New Zesland

Indugtey. 1958

Taivan.cveecea-o Far East Manpover

Assessnent and
Educa:(on Planning
Seminar. Manila,
February 1965.
‘Manpower Assessment

£ 'gar C. McVoy.
AlD.

J. T. O'Leary and
Robert Shaffer

Stanford Research
Institute.

and Education Planning
Status of the Republic

of China," May 1962.

pations are better
defined.

Forces.

Ail occupational
groups and selected
ozcupations.

Secondary sources:
Manpower surveys of
1961 and 1963. (Ses
above.) Census of
Popuiation 1960,
Sample of the labor
force. Establishment
surveys 1963 and 1965,
Bank of Korea, annual
survey of education.

No survey.

Supervisory positions
sales, production.
testing and research

Manufacturing and other Meiled ques-
economic activities tionnaires
which employ scien- to scientists

development . tists and engineers. and esnginsers.
78 percent
responded.

digh-level occupations Educational institu- 3 sirveys by

requiring education tions and economic personal

and training. development plan. intervievw.

1961 becsuse of
chenges {n occu-
pational defini-
tions.

Prisarily recomsen-
dations for
improving the san-
power planning and
development pro-
grass.

Mastcr list
compilesd from &
registers, direc-
tories and sesber-
ship lists.

Supnly-demand
projections of
high-level man-
power based on
secondary sources.

v X10834aV
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Taiwan--cont'd-- A Report on the

Pilot Sur'ev of

Manpower Require-

ments _in Taiwan.

few of Occupationsl Survevs in Different Countries--Continued

Cons.ltant ard’or
rRantza’ ion

Occupations
<o rered

Sourcee of data

Collection
method

Comments

Labecr Frrce Sarves
Research Greup

All occupacions

Taiwan, October 1964.

Manpower Pequirement

Surve: Report on

tries 1n Taiwan,
December 1964,

Manpower Regquirement

P{lot Survev on
ervice Industries
in Taiwan.

March 1965.

E
S

Report to the
Government of the
Republic of China
on Manpower Assess-

ment and Planning,
Geneva 1965,

Hanufacturing Indus-

Laber Force Surves

All occupaticns.
Research Group.

Labor Force Survey

All occupations.
Research Group.

Alice W. Shurcliff 2-digit groups
1L0. and 5-digit medical
and teacher person-
nel.

Sample of 1.084 manu-
facturing establish-
ments {(out of 52.000)
as follows.

10-19 wirkers- -4 per-

cent coverage

20-99 warkers--25 per-

cent coverage
100 and over--total
coverage.

Sample of 1.656 manu-
facturing es:zabl-sh-
ments as follows

1-3 workers--1 07
percent coverage
4-9 workers--2.3
percent coverage
10-19 workers--4.16
percent coverage
20-99 werkers--25.02
percent coverage
16C and over--total
coverage.

-

Surveved 1,000 2stab-
lishments (out of
26.020) in Recreation
and Personal Service
industries.

1965 Quarterly Labour
Force Survey data
from Ministry of
Education.

Personal in-
terview
fcllowing
letter of
introduction.

Personal in-
terview.

Persconal in-
terview
following
mailed letter

Also requested
current job
vaceancies.

of introduction

Aralisis and
evaluation
of existing
statistical
data.

Recommendations for
improving current
data-collection
proceedings.

Recommendations for
implementing supply-
demand forecasting
survey.

v X10N3ddv
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Review of Occupational Surve s in Different Countries--Continued

Consultant and’‘cr
organizaticon

Occupazions
covered

Sources of dats

Coliection
wethod

Comments

Area and Title and date
countre of publicatiun
ASIA
Thailand----.--- Preliminary Assess-
ment of Education
and Human Resources
in Thailand. 1963.
EUROPE

Fugene W Burgess
Cole Brembeck. and
William Platt.

AlD.

Belgium.....-... Hunan Resources Assegs-

ment_and_Planning
Proc.dural and
Methodological
Considerations.

Pan Amerfican Union,
1962

Avenir de la Pro-

Avenlr de 18 Y10
fession de
Scatisticien

Preliminary study.
June 1965.

France-.--------

Germany---=-=-~-=-- Merthods of Fore-
casting Demand
for and Supply
of Scientists and

Engineers. 1958.

1reland--------- Training of
Technicians 1n
Ireland, Reviews
of National Policies
for Science and
fducation. December
1964.

University of Paris

Harold Goldstein.
OECD

Organisation for
Econemic Co-oper-
ation and Develop-
ment.

All occupational
groups and a few
selected occupa-
tions

Scientists and
technical
personnel

Statisticians in
all fields.

Engineers by
education.
branch. and
function

Professional.
manageriatl.
technical, and
craftsmen
operatives.

Labor force dats from
1960 Census of Populas-
tion.

Ministrvy of Education

Plenning Board.

Surveved private and
public sectors.

Private industrv and
government .

Surveyed industrisl
associations,
government agencies.
and research organi-
Za1ions

Surveved 24 fairms.
1 from each major
industry

Questionnaire

Letter of
fntroduction.
followed by
personal in-
terview

Personal
interviews.

Hailed ques-
tionnaires.

Personal in-
terviews bv
technical
school inspec-
tors for
Nepartment of
Education.

Projection of supply-
demand levels of
important high-level
occupations.

Also requested future
demand

Study in depth of
training and employ-

ment of statisticians.

Also requested job
vacancies and
future demand.

1961 survey conducted
kv Central Statis-
t.cs Office of the
1rish Govermment---
2,400 persons
invclved.

¥ X1083dav
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Reriew of Uccupational Survevs in Differ~nt Countries--Continued

Ares and Title and daze Cons_.ltarn: and/or Occupatiuns Sources of data Collection Comments
count ey of pabl.cation orgzanizatior cuvered method
ELPOPE

lealveoeeaononon Human Resources All high-level Seconiary sources No survey. Analyzed data by
Assessment and occupations from existing North and South
Planning Pro- surveys and official regions.
cedural and statistics data
Methodoloegical
Considerations,
Pan American Union,
1962.

The Mediterranean Organisation for All major occu- Secondary sources. No survey. Projections made to

Regicnal Project. Economic Co-opera- pational groups. anticipate educa-
Countrv Reports. tion and Deselopment. tional needs.
1965.

thetherlands----- Employment Fore- Organisatjon for All high-level Secondary sources: No survey.
casting. Inter- Economic Co-opora- professionals, 1947 and 1960
national Seminar tion and Development. and graduates Censuses of Popu-
on Employment of universities, lation, Labor
Fcrecasting by subject. etc. Exchange Registers,
Techniues, Chateau Menbership directories
de Karreveld. of professional assoc:-
Brussels. 1962 ations.

Portugal........ Mediterranean Organ:sat:ion for Scfentific. Surveved secondary and Survey of establish-
Regional Projects, Economic Co-opera- technical, and tertiary sectors. ments and public
Country Reports. tion and Develop- skilled occupa- classified by size of services made {p
1964, ment . tions. firm from which a random 1961, No prior

choice was made in each information.
class. (See text.)
Spain..-.. PR Mediterranesan Organisation for Scientific. Surveyed 600 firms in Questionnaires Requested information

Regional Projects.

Country Reports.
1965.

Econemic Co-opera- technical. and
tion and Development. skilled occupa-
tions.

industrial sector,

supplemented by govern-
ment educational sta-
tistics, enrollments

in schools and univer-

sities.

sent to all on personal charac-
emplovees in teristics of workers
surveyed firms. and methods of ac-
Personal in- quiring skills.
terview with

employers.

v X1axgdav
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Review of Occupationsl Survevs in Different Countries--Continued

Area and Tizle and date Consultant and/er Occupations Sources of data Collection Comments

country of publication organization covered method

EUROPE

Sweden------""-" Methods of Fore- Swedish Association Engineers. Surveyed 1,550 firms Mailed juestion-
casting Nemand of Industries mathematicians, in mansfacturing. and naire. supple-
for_and Supply physicists. and handicraft industries. mented by personal
of Scientists chemists. gove mnent agancies. interview when
and Engineers. transportation. response wWas not
1956 communication. complete.

Lnited hingdon-- Humar Resources
Assessment_and

FT:nnin.' Pro-
cedural and

Methodological
Consideraiions.

Pan American Union.
1962.

Ministrv of Laboar
Gazette.

Manpower." February
1965.

“Industrv's
Needs for Scientific

Ministry of Labour

Ministry of Labour

Engineers and
scientists.

Scientists and
technical support-
ing staff.

electric power. and
commerce.

1956 Stratified sample
of public and private
(ndustrv Survev in-
cluded all establish-
ments employlng 500 or
more workers: and 174
with 200-499 workers:
and 1/12 with 100-199
workers.

1959 Sample expanded
to include 1/16 of
establishmants emplov-
ing 50-99 workers. and

Mailed ques-
t{onnaires.

Also requested job
vacancies and
future demand.

1748 of those with 11-49

workers.

Surveved 11.000 manu-
facturing. government.
and service establish-
ments emploving 500 or
mcre workers and a

sample of those employ-

ing fewer than 500.

Mailed ques-
tionaatres.

Cooperation of all
employer orgsniza-
tions.

v X10WEddv
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Review of Occupational Surveys in Different Countries--Continued

Area and Title and date Consultant and/or Occupations Sources of data Collection Comments
country of publication organization covered method
EUROPE
Yugoslavig------ Mediterranesn Organisation for Ma jor categories. Secondary sources Mailed ques- Analysis depended
Regional Project, Economic Co-opera- of cccupations, Statistical vear- tionnaires on university output.
Country Reports. tion and Development such as white- _ books. Planning
1964. zollar workers. boards. and Bureau
by skill levels; of Statistics.
and other workers
by s%ill level.
No individual
occupations were
i{nvestigated.
LATIN
AMERICA
Argenting------- Informe Metodologico Enrique Ortefiza, Professional. Surveyed 2.000 {irms Pretest of 50 Excellent description
Recursos Himanos. Centro de administrative, employving 10) workers firms in 2 of the method used
Argentina. Investigaciones managerial. and and more. List from large areas for the study. Los
Buenos Aires, 1964. Econumicas. Insti- technical Industrial Census of Personal in- Recursos-Humanos de
tuto Torcuato di 1954, updated from terview. Nivel en la Republica
Tella. other sources de Argen:ina.
Boliva-----c--c. Survev of the All occupational USAID/B Controllers Personal in- Interviews by Depart-
Comibol Mines. 1964  AID Manpower groups. coded bv office, USEmbassy/B, terview. ment of Census and
(Labor force in Division in U S. Dictionary technical budget of Statfistics and by
nationalized mines) Bolivia. of Occupational natfonal social Peace Corps w-rkers.
Ticles security program,
establishment survey
Breitish
Honduras-------- Manpower Assessment Osmond W. Francis, All occupations in All establishments Matl ques- Supplementarv ~-anuals

Repore. 1964.

Belize Citv. 1966.

IL0.

all economic
activities.

emploving 5 workers
or more

of instructicns for
organizing and con-
ducting the ~anpower
program

t:onnaires
followed b
personal airn-
terviews with
nonrespondents
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Review of Occupational Surveys in Dffferent Countries--Continued

Area and Title and date Cunsultant and/or Occupations Sources of data Collection Comments
country of publication organization covered sethod
LATIN
AMERICA
Chile-c--ccveene Necesidades de Mano Ministerio del Professional. Surveyed stratified Personal {n- Used university
de Obre Especislirada Trabajo y Frevision technical, sample of 580 estab- terviews. students &3 inter-
en Alguhas Activi- Social. foremen. and lishments {n textiles, viewers.
dades Industriales craftsmen. wood products. glass.
en_las Areas end all metal product
Economicas de industries.
Santiago v Concepcion.
Santiago de Chile. 1962.
La Emigracion de Pan American Union. All occupations 5 percent sample of Mailed ques- List of names of
Recursos_Humanos requiring univer- professionsls tioanaire. Chilean residents.
de Alto Nivel y sity education. residing in United supplemented by
el Caso de Chile, States. U.S. Department of
1965. Justice. and by ;
friends and sacquaint-
ances {n U.S.
Colombla...----- Recursos y Instituto Colombiano Professional, Surveyed 1,884 manu- Pergonal in-

Requerimientos
de Personal de

Alto Nivel.

1963-1970, 1964,

Status of ICETEX
Survey of High-
Level Huzan
Resources in
Colombia. July 15.
1963.

A Comprehensive
Manpower Planning

Programme for
Colombic, 166&4.

de Especializacion
Technica en el
Exterior {ICETEX)

William A. Langbehn.
AlID.

M. Vasudevan.
ILO

administrative.
managerial. axd
technician, by
nawe. sex. and

age of incumbent.
and by number of
current job
vacancies and
estimate of future
requirements.

facturing establish-
ments employing 50
or more persons.
government agencies,
hospitals. schools.
nonprefit institu-
tions. and be self-
employed (list obtained
from professional
societies and univer-
sity records).

tervievs.

Excellent description
of each step in
carrying out survey,
inciuding sasple
questionnaires end
interview instruc-
tions.

Review of ICETEX survey (previous entry) and description of
recozmended techniques for carrving out surveys of high-level

manpover.

Review of ICETEX survey and recommendations for projecting supply
and demand of high-level manpower.

v Xigmddv
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Area and litle and date
count vf ~_blicaticn

Review -f Oscupaticnal Survers 1n Different Countries--Continued

Cirsultan: and/or
r_antzation

Uccupat:ons
(Y ered

Sources of da-a

Collection
method

Comments

LATI
AMERICA
Guvana------... - An_Assessment of

Hizn-Lesel Man-
prrer Pequirements
in Relation to
Brizish Guiara's
Nesg for Economic

De --lopment 1962

NEAR EAST

Cyprus-.c.o..... Repor: on _the

Second Larnsca

Manpower Sum ev.
October 1964

Greece--------.. lled, t~rranean

Regional Projects.

Country Raports.
Paris 196€5.

Iran--ecceccna-. hational Manpower
Resources and

Reauirements Survev,

Tehran. 1958

Ribert L “=wmas.
ALD.

Minasiry o labour
and Soc al lnsur-
ance. Lab.ar
Research and Sta-
tistics Seciion.

COrganisa* cn for
Economic Co-cpera-
tion and Je.clop-
ment .

Ministrv of Labor

and Plan Organi-
zation.

Professional,
managerial.
and techr:cal
occupations

Majeor occupations

All high-level
occupations
reported 1n the
1961 census.

46 high-level
professions
selected from
1LO*'s 1SCO.

Surve: ed nonagricultura' Personal in-

establishrents emplov-
ing 100 workers or
more and all govern-
ment agencies

Surve.ed 151 noenagri-
cultural private and
public establishments
emploving 5 workers
or rore and 31 estab-
lishments enploving
less than 5

Secondary sources
196! Census of
Population,

1957 industr:ial
surver of large
firms,

1955 spectal survev
of primany schwol
buildings.

Surveved 2,749 estab-
lishnents emploving
50 erplovees or nore
and sanpled 15.510
establishments with
fewer than 50 sorkers.

Prima-ilv Georgetown
area. representing
90 percent coverage.

terview,

Survey covered £5
percent of workers
used 1n ared.  in-
cluded labor turn-
over statistics and
euplover estimates
of futyre needs

Personal in-
terview

No s.urven Projections 1n all

€@conomic seciors

Perscnal visits
to establishments
and educational
institutions and
mailed question-
naires to alt college
graduates

v X1aN3ddvY


http:ewplo,.er
http:Surve.ed

zL

Re i1+w of Uccupational Survevs in Different fountries -Continued

Ve am! frtle and dare

of publicaticn

(ons :1tant and’cr

voeunt ey srganization

Occupations
covered

Sources of data Collection

methnd

Comments

NEAR FASL

lian -cont *d---- thphelevel anpover 1
Developwen: on lrar,
Mav tun0.

Hilliard Cox
Governmental
Affairs Institute

Emplosment Status
and Educarivcnal
Characteristics
of Seir-ntafaic.
Professional
and Jechnical

personnel .
Tehran, 1961.

Plan Organization.

lsrael------ ---- slanpower Suney., Herbert Smith.
Doctors. Ministny
wf Labor. Tel-Avav,

Mav. 1964

luthe cseeoov-o- Manpower Planning Edgar C. “icVon.
in furhey  1962- AlD
1964, ".av luol,

Mediterranean
Regtonal Protec:.

Country _Repcris.
Paris. 1903

Organisation for
Ecomamice Co-opera-
tion and Development

50 selected
professicnal,
administrative,
technical. and
scientific cccu-
pations

High-level 5-
digit occupa-
tions requiring
universitv degree

Doctors of
Medicine

50 selected
wccupations
from scientific.
managerial. and
technical
categuries

Major high-level
Sccupaticns

Secrndary souarces:
National manpower
rescurces and
requirements survey.
universities and
technical {nstitutes.
Ministry of Education.

Interviews
with heads of
educational
institutions.

All firms in 1958
manpower survev.
Individual forms
for each emplojed
person

Personal in-
terview.

Lists of physicians
obtained from
administvative and
licensing rec.rds
maintained by
Ministry of Heaith;
and Administrative
Census of Doctors, 1962,

Mail question-
naire

Health Manpower Survev
conducted by
Ministes of Health
Teacher ‘lanp.wer
Survey ccnducted
by Minmistrv of
Education
Public Sectur Manpower
Survev conducted b
the statistical office.

No survey.

Secondary s~urces
1960 Census !
Populat:ion pro-
jected to 1902,

o surves

v xlaaav

Studv was an snslysis
of supply and demand
of high-level man-
poeer projected to
1963

Created national
regiater of high-
{level manpower.

Results showed 6.000
doctors or 1 in
4,000 population.

Report is an analvsis
of manpcower situation
including & discus-
sica of various
manpower 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 1/

Major
Group
Division 0. Agriculture, Forestry, Hunting and Fishing

0l Agriculture and livestock production
02 Forestry and logging

03 Hunting, trapping and game propagation
04 Fishing

Division 1. Mining and Quarrying

11 Coal mining
2 Metal mining
13 Crude petroleum and natural gas
14 Stone quarrying, clay and sand pits
19 Other non-metallic mining and quarrying

Divisiong 2-3. Manufacturing

2 Food manufacturing industries, except beverage industries

21 Beverage industries

22 Tobacco manufactures

23 Manufacture of textiles

2 Manufacture of footwear, other wearing apparel and made-up textile goods

2 Manufactures of wood and cork, except manufacture of furniture

26 Manufacture of furniture and fixtures

2 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

Major
Group
Division 4. Construction
40 Construction
Division §. Electricity, Gas, Water and Sanitary Services
51 Electricity, gas and steam
52 water and sanitary services
Division 6. Commerce
61 Wholesale and retail trade
62 Banks and other financial institutions
63 Insurance
64 Real estate
Division 7. Transport, Storage and Communication
71 Transport
72 Storage and warehousing
73 Communication
Division 8., Services
81 Government services
82 Community and business services
83 Recreation services
84 Personal services
Division 9. Activities Not adequately Described
90 Activities not adequately described
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International Standard Classification of Occupations:
Major, Minor, and Unit Groups 1/

Major Group 0: Professional, Technical, and Related Workers

Architects, Engineers, and Surveyors

Chemists, Physicists, Geologists, and Other Physical Scientists
Biologists, Veterinarians, Agronomists, and Related Scilentists
Physicians, Surgeons, and Dentists

Nurses and Midwives

Professional Medical Workers, Not Elsewhere Classified, and Medical
Technicians

Teachers

Clergy and Related Members of Religious Orders

Jurists

Artists, Writers, and Related Workers

Draughtsmen, and Science and Engineering Technicians Not Elsewhere
Classified

Other Professional, Technical, and Related Workers

Major Group 1: Administrative, Lxecutive, and Managerial Workers

Administrators and Executive Officials, Government
Directors, Managers, and Working Proprietors

Major Group 2: Clerical Workers

Bookkeepers and Cashiers
Stenographers and Typists

Major Group 3: Sales Workers

Working Proprietors, Wholesale and Retail Trade

Insurance and Real-Estate Salesmen, Salesmen of Securities and
Services, and Auctioneers

Commercial Travellers and Manufacturers! Agents

Salesmen, Shop Assistants, and Related Workers

Major Group 4: Farmers, Fishermen, Hunters, Loggers, and Related
Workers

Farmers and 'avm Managers

Farm Workers, Not Llsewhere Classified
lHunters and Reluated Workers

Fishermen and Related Workers

Loggers and Other Forestry Workers

1/ 1nternational Standard Classification of Occupations, Inter-

national Labour Office, Geneva, 1958, 236 pp.



International Standard Classification of Occupations:
Major, Minor and Unit Groups--Continued

Major Group §5: Miners, Quarrymen, and Related Workers

Miners and Quarrymen

Well Drillers and Related Workers

Mineral Treaters

Miners, Quarrymen, and Related Workers Not Elsewhere Classified

Major Group 6: Workers in Transport and Communication Occupations

Dech Officers, Engineer Officers, and Pilots, Ship

Deck and Engine-Room Ratings (Ship), Barge crews, and Boatmen
Aircraft Pilots, Navigators, and Flight Engineers

Drivers and Firemen, Railway Engine

Drivers, Road Transport

Conductors and Brakemen, Railway

Ianspectors, Supervisors, Traffic Controllers, and Despatchers,
Transport

Telephone, Telegraph, and Related Telcommunication Operators
Postmen and Messengers

workers in Transport and Communication Occupations Not Clsewherwu
Classified

Major Group 7/8: Craftsmen, Production-Process Workers, and
Labourers Not Llsewhere Classifaed

Spinners, Weavers, Knitters, Dyers, and Related Workers

Tailors, Cutters, Purriers, and Related Workers

Leather Cutters, Lasters, and Sewers (except Gloves and Garments)
and Related Workers

Furnacemen, Rollers, Drawers, Moulders, and Related Metal Making
and Treating Workers

Precislor-Instrument Makers, Watchmakers, Jewellers, and Related
Workers

Toolmakers, Machinists, Plumbers, Welders, Platers, and Related
workers

Electricians and Related Electrical and Electronics Workers
Carpenters, Joiners, Cabinetmakers, Coopers, and Related Workers
Painters and Paperhangers

Bricklavers, Plasterers, and Construction Workers Not Elsewhere
Classified

Compositors, Pressmen, Engravers, Bookbinders, and Related Workers
Potters, Kilnmen, Glass and Clay Formers, and Related Workers
Millers, Bakers, Brewmasters, and Related Food and Peverage Worhkers
Chemical and Related Process Workers



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, Labellers, 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

Fire Fighters, Policemen, Guards, and Ralated Workers
Housekeepers, Cooks, Maids,and Related Workers

Waiters, Bartenders, and Related Workers

Building Caretakers, Cleaners,and Related Workers

Barbers, Hairdressers, Beauticians, and Related Workers
Launderers, Dry Cleaners, and Pressers

Athletes, Sportsmen,and Related Workers

Photographers and Related Camera Operators

Embalmers and Undertakers .

Service, Sport, and Recreation Workers Not Elsewhere Classified

1
W oo Undawily =0

OO O OO OO OO
!

Major Group X: Workers Not Classifiable by Occupation

New Workers Seeking Employment
Workers Reporting Occupations Unidentifiable or Inadequately Described
Workers Not Reporting Any Occupation

><:;<><
L to

Armed Tlorces: 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
Project. 1/ The system categorizes all the occupations in the ISCO 2/ into
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. ECngineers (unit group 0-02).
3. Physical scientists and mathematicians (minor group 0-1; occupation
0-Y9.35).
4. Blologists, veterinarians, agronomists, and related scientists
(minor group 0-2).
5. Professional medical personnel,
a) Physicians and surgeons (unit group 0-31).
b) Dentists (unit group 0-32).
c) Othe; professional medical workers (unit group 0-51, 0-52,
0"59 . -
6. University teachers, sciences (occupation 0-61.30).
7. Secondary school teachers, sciences (occupation 0-69.40). 3/

1/ Herbert S5, Parnes, Forecasting Educational Needs for Economic and

Social Development, Organisation for Economic Co-operation and Development,
The Mediterranean Regional Project, October 1962. 113 pp.

2/ International Standard Clasrification of Occupations, Inter-
national Labour Office, Geneva, 1958. 236 pp.

3/ The ISCO does not differentiate between teachers of science and
other teachers at the secondary level. For purposes of the classification
system for the OECD project, therefore, ISCO occupavion 0-69.40 was divided
into two sub-groups.
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APPENDIX D

Jccupational Classification System Suggested for Use
in Making ligh-Level Manpower Assessments--Continued

Other Clauss A Occupations

8. Administrative, executive, and managerial workers (major group 1),
a) Administrative and executive officials, government
(minor group 1-0).
b) Dirgcto;s, managers, and working proprietors (minor group
1-1). 4
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). 3/

12, Economists, professional accountants, actuaries, and statisticians
(unit groups 0-Y1, 0-Y4),

13. Social scientists other than economists (minor group 0-8; unit
group 0-Y2, occupations 0-Y9,.20, 0-Y9,23, 0-Y9,26, 0-Y9,29, 0-Y9.32,
0'Y9-38’ 0‘Y90411 0-Y9¢44p 0~Y9-47)-

14. Artists, writers, and related creative artists (minor group 0-9).

15. Class A workers not clsewhere classified (minor group 0-7; unit
group 0-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).
¢) 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-X1).
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 D workers in trangport 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).
¢) 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
according to the particular function they perform, (See definition of
minor group 1l-1.)
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APPENDIX D

Occupational Classification System Suggested for Use
in Making High-Level Manpower Assesaments--Continued

21. Non-working foremen. §/

22. Primary and nursery school teachers (occupations 0-69.30 and
0-69.20).

23. Salesmen of insurance and securities (occupations 3-11,20, 3-11.40,
3-11.70, 3-11.90).

24. Class B workers not elsewhere classified (minor group 9-7; minor
group 9-8, except occupation 9-81.90; occupations 0-Y9.53, 0-Y9.56,
0-Y9.62, 0-Y9.65, 0-Y9,90, 6/ 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. 7/

28. Skilled service and recreation workers, 2/

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 4-1).
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).

32, Unskilled manual workers. 7/

33. Unskilled service and recreation workers. 7/

5/ There is no category of "foremen" in the ISCO. Non-working
foremen should be classified hcre, 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
occupations, This is a residual group, "Professional, technical and
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 clasgified will
he included here,

7/ For detailed content, see larnes, op. cit., pp 81-87,
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APPENDIX E

Number and Percent Disgtribution of Professional and Administrative
Occupational Groups in Selected Countries

Prof'essional, tech- Administrative, execu-
nical and related tive, and managerial
Area Total occupational groups occupational groups
and Date | employment
Country (thousands) Number Percent of Number Percent
(thousands) total (thousands)|of total
AFRICA
Ghana.......--..1960 2)725 60 ?'2 13 0'5
Liberia.,eees...1962 412 8 1.8 2 0.5
Mauritius.......1962 187 9 4.7 2 1.0
Morocco...ve....1960 3,254 08 3.0 15 0.5
South West
Africaciseees..1960 203 4 2.0 1 0.6
U.A.R. (Egypt)..1060 6,898 214 3.1 74 1.0
Zambia,seeesecasl9bl 33 6 18.4 3 9.7
AMLRICA
Antilles
Netherlands.,,.1960 60 5 7.9 3 4.2
Barbados....¢..,1960 92 4 4.7 3 2.9
British Yondurasl960 175 10 5.8 S 2.7
Canadi.seceecessssl965 6,911 774 11.2 603 8.7
(0sta Pcieesesel963 395 . 21 5.2 S 1.3
Dominicaces...,.1060 23 1 3.9 1/ 2.4
[cuador..eeee...1962 1,443 47 3.3 5 0.3
Greenland,.....,1960 12 1 7.6 1/ 0.7
Grenada,ceeees .. 1960 27 1 4.7 1 3.2
Guyana (formerly
tritish Gurana)1960 175 10 5.8 5 2.7
Honduras........1961 568 14 2.5 3 0.6
Jamaicaeeeaveess1960 655 18 2.8 7 1.1
MATEINIQUC . 40 e 01061 92 5 5.6 1 0.7
MexiCOseuanveassl060 11,332 410 3.6 95 0.8
Nicaramiae......1003 475 12 2.6 1 0.3
Panama..veusees 1960 337 15 4.5 7 2.1
Paraguayeeecesssel962 617 20 3.2 5 0.8
PerlU.seessssrsesalfbl 3,125 103 3.3 45 1.5
Puerto Rico.....1960 594 46 7.8 84 14.2

See footnote and source at end of table,
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Number and Perceat Distribution of Professional and Administrative
Occupational Groups in Selected Countries--Continued

Professional, tech- Administrative, ¢xecu-
nical and related tive, and managerial
Area Total occupational groups occupational  groups
and Datel employment
Country (thousands) | Number Percent of| Number Percent
(thousands) total |(thousands)|of total

AMERICA--Continued

Santa Lucia.....1960 31 1 3.3 1/ 1.9
St. Vincent,.....1960 25 2 5.1 1/ 2.6
E1 Salvador.....1961 807 20 2.5 2 0.2
Trinidad and
Tobago.........1960 278 19 6.7 7 2.5
United States,.,1960 69,877 7,544 10.8 5,489 7.9
Venezuela.......1961 2,407 125 §.2 40 1.6
ASIA

Brunede.eoossoss 1960 25 2 6.5 1/ 2.0
Cambodia.s.sss0.1962 2,561 75 2.9 7 0.3
China (Taiwan)..1956 2,993 94 3.1 54 1.8
Cyprus..........1960 235 9 4.0 2 0.8
Hong Kong.......1961 1,212 56 4.6 37 3.0
Indiaeeceesossees1961 188,676 3,236 1.7 1,811 1.0
Traneseeesesssse1956 6,067 94 1.6 29 0.5
I8rael.ceeesesss1964 881 104 11.8 135 15.3
Japaneeeesssosee«1964 47,860 2,350 4.9 1,070 2.2
Jordan..eeeeses01961 390 16 4.1 2 0.6
Malaysia:

Sabaheeesssssss1960 177 3 1.8 1 0.4
SarawaKes.eseo.1960 294 6 2.1 1 0.3
Pakistan........1961 30, 206 414 1.4 132 0.4
Philippines.....1962 10,266 285 2.8 358 3.4
Ryukyu..........1964 415 14 3.4 6 1.4
Singapore.....s«1957 480 23 4.7 9 1.0
South Korea.....1964 8,804 172 1.9 59 0.7
Syria...........1964 1’265 39 3-0 29 2.3
Thailand........l960 13,837 174 1.3 26 0.2

See footno:e and source at end of table.
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Number and Percent Distribution of Professional and Administrative
Occupational Groups in Selected Countries--Continued

Profussional, tech- Administrative, execu-
Area Total nical and related tive, and managerial

and Date | employment occupational groups occupational groups

Country (thousands) Number Percent of Number Percent

(thousands) total |[(thousands)|of total

EUROPE
Austria,.ceees..1961 3,370 229 6.8 116 3.5
Belgium,.eveeeq.1961 3,512 281 8.0 92 2,6
Denmark.,.ceseeesl960 2,004 164 7.8 35 1.7
Finland seeessasl060 2,033 167 8.2 33 1.6
(ireece....ss000.1901 3,639 125 3.4 27 0.7
Hungary...ess...1963 4,790 391 8.2 72 L.5
Treland...ceee..1961 1,108 79 7.1 13 1,2
Ttaly.eeesesess1064 20,130 1,090 5.4 1,630 8.1
Luxembousrg, s ...1960 130 9 6.9 2 1.7
Netherlands,.,..1960 4,169 382 9.2 129 3.1
NOrWaYeseeoossasl960 1,406 113 8.0 44 3.2
Portugal,.e.e...1960 3,424 92 2.7 43 1.3
Spain..caeeesss 064 12,063 371 3.1 115 0.9
SwedeNueveeaoss 1960 3,244 417 12.9 69 2.1
Switzerland,,...1960 2,512 225§ 8.9 31 1.2
TUPKEY e oooooesesl060 12,993 214 1.6 339 2.6
Yugoslavia..,...1961 8,340 469 5.6 94 1.1
OCLANTA

lijdeeevsooseeesld50 93 5 5.6 5 5.0
New Zealand.,...1961 895 84 9.4 51 5.7
Western Samoa,...1961 28 2 7.8 2 6.4

1/ Less than 500,
Source: 19637 Yearbook of Labour Statistics. Internatioqal Lahour
Office. Twenty-fifth Issue, Geneva 1966, table 2B, pp. 132 - 225§.
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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
to have current information on the nation's resources of these
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 tralning 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
you employ. It is hoped that you will extend your cooperation in
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
any company. Data will be released only in the form of statistical
summaries. If you have any questions about the survey, please
write me,

We shall be very grateful for your cooperation.

Sincerely yours,

Minister of Labhor
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Sample Questionnaire--Personal Interview

Government of (__country )
Ministry of Labor

COlFIDE:.TIAL FOR OFFICIAL USE ONLY
Informalion f=riiszhed on this IsIC
return will not be published Area
in any form which will identify Firm

the establishment 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 (datc)

6, Name of person making report:

Signature:

7. Name of interviewei:

(datoe)
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8. Occupaiional data: Please supply the number of employees in eich of the following occupations.

Code Occupation Employment as of _(date) Basic Trainees
excluding trainees pay as of
Total Men Women range —{date)
(a) (b) (e) (d) (e)
Professional
0-02 Engineer,
0-02 Engineer,
0-11 Chemist
etc.
Subprofessional
0-X1 Draftsmen
0-X9 Technician,
0-X9 Technician,
etc.
Administrative
0--Y1 Accountant
-1 Manager,
1-1 Manager,
etc.
Clerical
2-01 Bookkeeper
2-11 Typist
etc.

Skilled Maintenance
7-71 Carpenter
7-61 Electrician

etc.

1~-4 XIANAddV
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Instructions for Completing the Manpower Survey Schedule

1l and 2. The {full name and address of the establishment, DPlease correct if

necessary,

3. If the report includes employees in a branch or subsidiary office other
than that located at the address indicated ahove, 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 pecople working in these occupations.

Some occupations have certain areas of specialties which require
different types of training. In order to aild in the analysis of the na-
tional manpower inventory program, use specific terms in describing such
occupations 23 engineer, chemist, and technician, TFor example, for
engincers, write in the word "chemical" after "engineers" in the blank
provided,

Please do not overstate the description of an occupation. For example,
do not write "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.

Columns_ b _and ¢: Indicate in the appropriate columns the number of
men and women 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., Use the following symbols to designate the pay period:
A-annual, M-monthly, W-weekly, and H-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
BUREALU OF LAAOR $TATISTICS
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
cooperation in a pilet survey of the Computing and Accounting Machines
Industry.

This survey is beinz conducted on an establishment basis, If your
company 1s made up of more than one plant or other establishment, more
than one set of questionnaires may be enclosed, Each establighment for
which a report is requested has been selected in a carefully drawn
sample, and a scparate reply 1s needed for cach designated cstablishment.
The second copy of the form {s for your files. An addressed return
envelcpe, which requires no postage, is enclosed for your convenience.

A few wecks after this pilot survey is compieted, Bureau representacives
will visit a cross-scction of firms represented in the sagmple, to discuss
the ¢ Eficiency and accuracy of this method of gathering occupational

data. 1f your fiim falls in the group to be visited, you will he contacted
for an appointment at that time.

e shall be extremely grateful for a prompt responsc to thls survey. You
way be assured your reply will be held in strict confidence. If you have
questions regarding covirage, or intcrpretation of the questionnaire,
pleasc call Mr. Glenney of our Washington staff (Area code 202, 961-5235)
or write to me.

Sincerely yours,

Gt }»-/m——

Arthur M. Ross
Commissioner

Enclosures
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ULS No, 2871 Budget Buresu No. 44-6619
Appmval Expltes Novemher 30, 1966

U.S. DEPARTMENT OF LABOR
Bureau of Labor Statistics

(Change address Il incarract and onter ZIP cadoe)

'T_“ 7 A SURVEY OF EMPLOYMENT IN
SELECTED OCCUPATIONS IN THE
COMPUTING AND ACCOUNTING
MACHINES INDUSTRY- 1966

L 4

INSTRUCTIONS: One copy of cach questionnaire received should be completed nd retumed to the Burcau of b ¢
Statistics. Data should apply, if possible, to the pay peniod which includes August 12, 1966 Please complete all of e
ttems on thes page and if you employ any persons in the listed occupations on page 2, please enter the numbers o)
appropriate lines, Reasonable estmates will be satisfactory. Fater *'0"* where appropriate

Please cla.sify your workers by nccupation accordiag to the accompanying definitions, regardless of job titles ure 4 1n
your establishment. Working foremen ned working supesvisors (those spending 20 peer ent or nore of their time at t7 54 <
wamilar to those of employees under their supervision) should be included ‘n thz count jor the occupations with vnich
they wedentified Nonworking production and mantenance supervesors should te counted as forcmen, nonwaoking Clen
el supenisors should be tallied wath “*Other clencal workers ** In addition to regular full-ume worhers, 1nclule in the
employment ia each oceupation part-ume workers, bandicapped vorkers, leamers and beginnere, probanion iy vorker |
temporary workers, and others with unuswual races of pay tf they are performing ac tasks essential to the wotk covered i
the basic des copions ot the given accuptons

Include 1 the toral on page 1, but exclude fron the occupational brcakdown on page 2 the following, Ixecutives, admin-
strators, and munagers abose the foren an level, professional and te chnical employees, and force- wcount construction
wutkers (those eng ged i new cons truction and major additions or alterations and who are utilized as a separate work
fotce).

Intormatsor supplied on this form will be seen only by swotn employees of the Burcau of Labor Statistics, Only statiot-
cal sumniines thu preserve te confidenuality of the Jata supplied will be relewsed. Ml completed questionnarre

COMMISSIONER OF LABOR STATISTICS
U.5. DEPARTMENT OF LABOR
WASHINGTON, D.C. 20212

CURRENT PRODUCTS, lienafy the prncipal products manufactured in the establishment 1n 1965 and the proportian of

tutal revenue attrtbutable to cach

_Produce. Propoction of annual revenue
(include rental income) 1 1969 _

TOTAL EMPLOYMENT (include ull emplovees who worked or recerved pay for nny part of the pay pentod) IN THE ES-
TABLISHMENT AS OF THF PAY PERIOD WHICH INCLUDES August 12, 1968, (x ceasonable approximation will be

satisfactory)

PERSON TO BE ADDRESSED IF QUESTIONS ARISE CONCERNING THIS REFORT (Please print or type).

Name __ T Tiete . _ . . e e .
Addiess . . . . cem meeee o Phone __
Sterat, City Stace, and Pip Code



http:accord,.tg

APPENDIX F-2

BLS
office
code

OCCUPATIONAL EMPLOYMENT

Selected occupations snd grades
(See accompanying definitions)

Total Clerical Workers (Include both office and plant clerical workers) ... ..
Accounting Clesk . . oo v v v 0 e s
Bookkeeping Machine Operator . . . . . . TN
Office Machine Operatot (Ocher thm bou:'teepmg) Ceseernase
Psyroll snd/or Timekeeping Clerk. th eiieeeaneees

L R I S R I I NI N A U A B I R R R}

e s st e e s e e

Secretary . . oo v i a0 [N cier e e
Shipping and Rcccma; Cletk .......... PN .
Stenographer .. .... ... . o i R

Stock Cleck (Storekeeper). . . . . . et e s s eree e [
Typist. ... ccvviennns Ch et ei e e, .
Other Clerical Workers . . ..o v v e e viesanoonenne Cesenaanann
Office Machine Salesmen (Other chan engineers) ., ........ Ceeeriaees
Total Skilled Trades and Other Nanual Occupations. . . « . cveevevern e

Assembler, Class A .. ... vt ecearnonscsonnsanens Cere e
Agsembler, Class B........ D
Assembler, ClassC........ Che s e s e v e e e s e Veererrane
Electrician. . ..... e tese e et eac ettt n s et e et non
Electroplater ..... Cesesenaens Cietseesan
Electroplater Helper .. ..........

Filer, Geinder, and Polisher . . ... v vttt iioneectnconrsnens
Foreman (Non-working) . ¢« v e v e vvevenr coesansnssvssrons
Heat Treater ...........
Inspector, Class A, .. ...ccc0tue

P R A O N R R I A A A R R AR I}

Inspector, Class B. . ........ seeen te s e rateen e
Inspector, Class C........... Ceeserassesrenert et
JobSeeter . ...... ... ceeresasen e ses e easeaee

Machine-Tool Operator, ChnA teeeeenaes sreearesens
Machine-Tool Operator, Class B ........ e e e e
‘dachine-Tool Operator, Class C . ...... .
Machinist ..........0... Ceee et e .
Mechanics and Servicemen

Office Machine Serviceman . . .. oot et tertnrsanrsasnns

Other Mechanics and Repaimmen .. ... ...
Painter, Nointenance . . .. .o oot aoorooesssnassanss
Painter, Production . .. ....... cesasacrsesane
Pattemmaker, Metal and Wood . ... ... cvvvn v
Power Trucker . ........... Cees s eneann
Stationary E0gIRCEr . . . v cvvenvereverstorsssssesnssas tesean
Tester, Class A ........... Cessess et a et anes e
Tester, Class B ......... ceees e Cer e easens ven

Tester, ClassC ......... .o
Tool and Dre Maker ., . .
Welder, Machine (Resistance) ............. cererranse
Welder, Hand . ..........
Virteman, Class & ....
Wigeman, Class B ........ccv.
Wireman, Class C ...
Other Skilled Trades and Manual Occupations , . .. v ocevveann
Service Workers . .. ....

R R R I RN R N DA NI ST B

P I I R I A A R S R N TR
ceteevas v s st s s o0 0
@ 8 0 0 9 B 8 08 e s 2 e e l'l.l’l
veosesns e

e e s s s e s s s s e st et e

s s 0t 00 er s e e ese 00 e e

2.

Number of

workers
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DEFINITIONS TO BE USED IN REPORTING EMPLOYMENT BY OCCUPATION
IN THE COMPUTING AND ACCOUNTING MACHINES INDUSTRY

TOTAL CLERICAL WORKERS

Includes occupations concerned with the preparation, transcnbing, trnnsferring, syste mizing, or preserving of written communi-
cutsons and records in offices, shops, and cther places of work where such lunctions are performed

ACCOUNTING CLERK

Perfarms a variety of routine calculating, poasting, and typing dutics to accomplish ac counting.  Posts details of business
transactions, such as allotments, disburseraents, deductions from paytolls. pay and «xpense vouchers, remittances paid and
dur checke, and claims  Torals account vsing adding machine. Computes and records interest charges, refunds, cost of
lost or dymaged goods, {reight or exprevs charges, centals and similar stems  May type vouchers, InvolLes, dccount state-
ments, piyrolls, periodic teports, and othee records. May be designatcd accarding to type of accounting performed as, for ex-
ample, Accounts-Payable Clerk of Accounts-Receivable Clerk

BOOKK EEPING MACHINE OPERATOR

Operates w bookkee ping machine (Remington Rand, Olivew: Underwood, Burror hs, National Cash Register, Montoe, Interna-
tonal Husiness Machines, R € Allea, with or without a typewriter keyhoard) to keep a re cord of busines< transactions
heeps a set of records and determines proper record and distertbution of debit and credit ttems to he used 1n each phase of the
work, and/or keeps w tecord of one ot more phases ar sections of a set of records, Phaces of sections include accounts pav-
able payroll, customers® accounts, cost distrthution, expense disteshution, tnventory < ontral, etc He may prepare (onsoli-
ated repores, balance sheets, and other records by hand, and he may chech or as<ist in preparation of trial balances and pre-
rue conttol sheets lor the accourtng department  This classification daes not include workers who use a bookkeeping
michine prmacily to prepare customers® biils as o purs of the accounts recervable aperation

OFFICE MACHINE OPERATOR (J1HFR THAN BOOKKFFPING)

Includes all persons, other than bookkeeping machine operators (definedahove), whose principal duty 1s operating an office
machiae, e.g | calculating nachine opertor, duplating machine operatar, addressing, machiue opetator, tabulating machine
opcrater, check whiting macliine cperuton, ke ypuach operator.,

PAYROLL AND/OR TIMEKEEPING CLERK

Computes nages of company employees 1nd enters the necessary data on the payroll shecrs, or keeps a daly record showing
time of arrival on the job and departure from w ork of company cmployecs. Payroll work involves: Calculating workers earnings
based on tme or production recoeds, and posting calculnted data on payroll sheet? showing 1nformation such as warker's name,
working davs, tume, rate, deduction for insutance, 20d total mages duc. May make paychecks and assist paymaster 1n making
up and distributing pay envelopes, May use a calculating machine Timekeeping work involves The filling out of umesheets
vl time ¢ards, or supervining the use of time clocks, depending on the system used for tecarding the hours of work. Periodi-
cally computing total ume worked by each employce as a basis for making up payroll  May involve additional duties such as
keeping records of materials used and thetr coat, snd notifying workers when to feport to work

SECRETARY

Pertorms secretanial and clerical duties for a superior 1n an administrative or exccutive position. Duties include making ap-
Puntments for waperior, feceiving people coming tnto office, answeting and making phone calls, handling personal and 1m-
portant or conlidential mail, and weiting routine corcespondence on own initiative, and tikiag dictation (where transceibing
machine 1s uor used) either in sherthand or by stenotype or similar machine, and transcribing dictation or the recorded infur-
mation reproduced on a transcribing machine. May prepate special reports or memoranda for information of superior

SHIPPING AND RECEIVING CLERK

Prepares merchandise for shipment, o receives and ts tesponsable for incoming shipment- of merchandise or other materals
Shipping wark invalves: A knowledge of shipping procedures, practices, routes, avalahle means of tranxportation, nod rates;
and preparing records of the goods shipped, making up bille of lading, posting weight and shipping charges, and keeping a
file of “huppang redonds May ditect ar nnsiae i preparing the merchandise for shipment., Receiving work involves: Verilying
ur darecting others in verdying the correctness of shipments against bills of lading, invaices, or other tecords, checking for
shortages and fejecting damaged goods; routing meechandise or materials to proper depirtments; and maintaining necessary
tecords and liles.
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STENOGRAPHER

Primary duty 15 to take dictation involving » normai rowtioe vocabulary, oc a varied techaical or specialized vocabulary such
as 1n legsl brizfs or for reports o scientilic tescarch from ooe o more persons either 1n shocthand or by stenotype or sumilas
machine, and Lransceibe dictation. May also type from written copy. May maintain files, keep simple tecords, or perform other
telatively tourne clerical tasks. May operate {rom s stenographic pool. Dees net includ ibing-machine werk,

STOCK CLERK {Storshovper)

Receives, stores, und issues equipment, maiccial, merchandise, or tools in & stockroom or storeroom. Work involves a combi-
nation of the followsng: Checkirg incoming ders, storing supplies; upplysng dentifications to asticles; issuing supplies,
taking periodic inventor; or keeping petpetual inventory; making up ne cessary reports; requesting or ordering supplies when
needed. Stock reom lalorers, tool crib attandants, ond nenwerking supervisers of stock clerks end loberers ore axcluded.

TYPISY

Uises a typewrttcr to make copies of various material of to make out bills sfter calculations have been made by another per-
son. May include typing of stencils, mats, or similar matenials foc use 1n duplicating process. May ope:ate duplicating mach-
ne 1o repeoduce copy. May also perform relatively routine tasks, such as venfving totals on hills and report forme, keeping
simple 1ecords, filing records and reports, or sorting and distributing mail. May be desigrated according tomatenial typed as
Mencil Cutter, Tabular Typist,

OTHER CLERICAL WOFKERS

lncludes all clencal workers not previously defined, @ g., cashice, file clerk, masl clerk, personnel cleck, expeditor, production
¢lerk, office boy, and nonworking clerica! supervisors (those spending less chan 20 percent of their time at tasks sumtlar to
those of employecs under their supervision)

OFFICE MACHINE SALESMAN

Call< at industrial, commercial and other cstablishments 1o sell products. May trent or lcase machines to customers. May be
desspnated according to type of machine vold, as Salesman, Adding Machinc, Salesmin, Bookkeeping-and Accounting Machine,
Salesman, Compuuing Machine. This classification does net include sales poaitions which require professional rngineersng
Lnowledge sufficient to make judgments involving engincening and economic prenc iples and calculntions of a degree of com-
plexsty which require knowledge equivalent, ar leust, to that acquired through compiciton of a 4-year college course with a
major in engineering or scicnce

SKILLED TRADES AND OTHER MANUAL OCCUPATIONS

Includes (1) All skilled craft occupations; e.g , machimists, tool and dic makers, electroplaters, electricians, class A rnapece
tors, class A machine 100! operators; {2} all semiskilied machine and manual occupations, e g., truckdrivers, class B and ¢
mspectors, and class B and C machine tool operatots, and (3) all unskilled manual nccupations, e g., electroplater helpers,
laborers, and hand truckers.

ASSEMBL ER (Bench assembler; floor assembler, jig assembler; line assembler, subassembler)

Ascembles and/or fits together parts 1o form complets 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 u desired fie, as well as power tools and
spraial equipment when punching, niveting, soldeting or welding of patts 15 necessary, Workers who perferm eny of these
processing operations exclusively os port of specialized assembling eperation ore excluded. Also excluded are Wiramen -
contzidered tc be @ seporate classificatien.

Class A. Assembles parts into complete units or sub-assemblies that require itting of parts and decinions regarding peoper
performancc of any component partof the assembled unit. Werk invelves any combination of the follewing: Asxsembling from
diawings, blueprints, or othes written specification, assembling units composed of & varicty of parts and/or subassemblies,
asscmbling large units requining careful fitting snd adjusting of parts to obtan specified clearances; using a vanety of hand
and power (o0ois and precision messuring instruments

Cless B. Assembles parts into units or sub-assemblies in accordance with standard and prescribed procedures. Werk in-
volve s ony cembinstion of the fellowing: Assembling a limited range of standard and familiar products composed of a number
of small or medium-s1zed parts sequiring some firting or adjusting; assembling large units that require Jitede or no fitting of
component parts, working under conditions whese accurate performance snd completion of waek within set time [imits are essen-
nal for subsequent assembling operations; usinga limited vartety of hand or powered tonls

Cless C. Performs short-cycle, trepetitive assembling operations.. Work does net involve any fitting or making decisions
tepatding propes perf e of the component parts or sassembling procedures.
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ELECTRICIAN

Pettorms & vatiety of electtical teade functions such as the installation, maintenance, or repair of equipment for the penerat-
ing, distribution, or utilization of electric energy in an establishment  Work involves Inctalling or tepuiting any of & vanety
of types of clectrical equipment such as generate.s, transformers, switchboards, controllers, circuit breakers, motors, heating
uits, conduit systems, or other transmission equipment; working from blueprints, drawings, layout or other spectfiLatiuns;
locating and disgnosing trauble in the electrical system or equipment; working standard computations relsting to load requise.
ments or wiring ar electrical equipment, and using a vaciety of electrician’s hand tools and measuring and testing instruments

ELECTYROPLATER

Covers ictal objects electiolytically with a coating of nickel, chromium, cadmium, or uther metal to provide the ebjects with a
cotiosion-protective coatiag, to build up worn surfaces, or for orher purposes. Work invelves: Preparing article for plating by
dipping 11 m clean.ngrolution, or by scouring st, covering with lacquer, or with rubber or plastic tape, any part of the article
which 15 not to be plated, placing the artiche sn the plating tank, regulating electric contruls to maintain the desied intensity
of electricaty flowang through the plating < olution, removing the object from the tank and rinsing it 1n water The strenpth of
the pliting <olution, amount of electrie @ wrent uved, thickne s« of plate, stze of objects to be plated, size of electrodes, and
ienpth of immession are intertelated factors taken into account in the plating process by the worker  He may dry the object by
g ang st e air or colling e an ~awdust, he may aux the plating solution, and he ray fabricate the rac'e for holdung the article
to be plated

ELECTROPLATER HELPER

Aesists the electroplater by performiag any of the following duties* Cleaning clectroplating tanks, placing metal articles to be
electraplated on racks, cleaning racked nrticles by dipping them into a chemical solution, placing clcaned articles in platuing
twnk and removing them after the plating process, nnvng plated atticles in clean water, or drying asticles by hanging them in
2 hot-au deying box or by calling them 1n sawdust.

.

FILER, GRINDER, AND POLISHER

Smoothes, cleans, abrades, ot ftnishes roug h spots, burrs or marred surfaces, manually, chemically, or with portable or non-
pottable machine to faciintate further proceasing of, or co produce lustrous finish on, metallic or nonmetallic stock. Geaerally
specializes 10 one or a combination of the following tasks Cleans off projections or excess metal, or rough finishes stock by
halding 1t agamst totary abrasive sheel which s mounted on the shalt of a stationary o portable clectric motor, or drven by
compresaed au, bulfs panis to a high, smooth polish, selecting apprapriate polishing wheel (wire, felt, abrasive cloth, eic))

el e sang st vath dtow or other diessing compounds May polish areas 10accesnable to machine by hand with emery cloth
M clean parts inchemscals preparatory to pulishing  Remaves burrs and sharp edges [rom machined stock with files, scrapers,
or wther hand tools

FOREMAN (Non-worksng)

Swpervises workers engaged in one or several occupattons, interprets blueprints, shetches, and wntten or verbal orders, de-
termine . procedures of work, assigns duties to workers and inspects their work for quality and quantity, maintains harmony
among workees, may keep time, production, and other clerical records, employ, rrain and discharge workers, assist subordinates
duting emerzencies or as a regular assigned duty, set up of inspect cquipment preparatory to regular operations, and petform re-
lated duties of cupervisory or minor administrative nature. This classification does not ine lude working focemen (those spend-
ing 20 pescent, or more, of theae rime at tasks similar to those of employees under theic supervisian).

HEAT TREATER

Altees *he physical qualinies or siructute of metals or sllovs 10 the sohd state by controlled heating and cooling to obtain de -
sired physical churacrenisticn, Work involves any combination of the following. ( onsiderible judgment 1n the application of
heat treating methods and techniques wheee o high degree of conteol 15 vecessary to obiain the desired physical characteris-
ties, knowledge of the physical properties of various metals to be treated, knowledge of the characteristics of furoaces, mecha-
weal or elecinical ontrol mechamism., and quenching mediums, and ability to work with a minimum of SUPEIVISION th a vatiety
ol metals  Heat trcaters may also be <olely cugaged in heating objects according to prescribed procedurcs where a himited
degree of control 1s neccssary to obtain desired pliysical chatacteristic,, end duties may in some cases be limited to feeding
wdentic sl units into a furcace and maintaining temperature of furnace within prescribed limits. The heating may be accomplished
i a vanety of dilterent types and sizes of furnaces or other heating devices, and the cooling also may be accomplished by a
vastety of quenching methods or uther types of cooling. Some common types of heat treating are known as hardening, tempee-
ing, unncaling, normalizing, carbutizing or cementation, casehardening, cyaniding, and nuriding

INSPECTOR

Inspects parts, products, 1nd ‘or processes. Performs such operations as examining parts ot products for flaws and defects,
checking thesr dunensions and sppearance 1o determine whether they mect the required standards and specifications

Closs A. Responsible for decisions regarding the quality of the product mad/or opetations. Work irvelves any combine-
tion of the following' Thurough knowledpe of the processing opetations 1a the branch of work to which he 1s asvigned, includ-
ing the use of a vaniety of precision measuniag instruments, interpreting deawings and specifications inspection work on
units composed of a large number of component parts; examining a vanety of products or processing, operations; determining
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causes of flaws 1n peoducts and/or processes and suggesting neceasary c hanges to correct work mecthods. This classiiication
docs net include techrucians actually engaged 1a technical work a2 8 level which requites kaowledge of enginecting, mathe-
matical, physical, and life s.iences comparable 1o knowledge acquired chrough technicsl institutes, jumior collegea, oc other
formal post-high school traimag.

Cless B. Wark Invelves any combination of the fellowing: Knowledge of pracessing operations in the branch of work 1o
whick he 15 assigned, limited to familiar products and processes or where performance is depeadent on past expetience; per-
forming wnspection operations on products and/ot processes having rigid specafications, but where the 1nspection procedures
involve a sequence of inspection operations, including decisions regarding proper fit or performance of some pasts; using pre-
C1510n MEaSWINg instruments.

Class C. Werk invelves eny sombination of the fellewing: Short-cycle, repetitive 1nspectiox-operations; using a standacd-
1zed, special-purpose measuring instrument repetitively; visval examination of parts or products. (ejecting unus having ob-
vinus deformities or flaws.

JOB SETTER

Scts-up a rariety of machine tools, such as gear hobbers, lathes, milling machines, boiing machunes, and grinders, for other
workers  Changes work cuttiog tools, and adjusis cuwting speeds, feed rates, and depth of cut. May specialise 1n set-up of
xingle type of machine and be designated accordiagly, as Honing-Machine Sc¢-Up Man  May 1astruct new workers in machine
operation. May also set-up machines and equipment other than machine tools, such as welding machines and flame-cutting

cquipment
MACHINIST

Carnies through to completion the construction and repair of metal pares, tools, and machines. Werk involves: Interpreting
written instructions and specifications, planning and laying out of work, using a varicty of machinist’s handiools and peeci-
si0n measw ing Instiuments; settiag up and operating standard machine tools; shaping metal pasts to close tolerances, making
standand shop computations relating to dimensions of work, tooling feeds, aml speeds of machining, selecting standard ma-
terials, parts, and equipnient tequised for his work, and fitting and assembling parts into mechanical equipment. In geveal,
the machinise’ work normally requiies a knowledge of the working propertica of the common metals aad rounded training 1n
machine-shop practice. May be designated according 10 type of activity, as Machinist, Maintenance; Machinist, Production, or
wcording ta location, as Machinist, Floor.

MACHINE.TOOL OPERATOR

Uperates one of mote nonpoctable, power-dniven machine tools tn order (o shape metal by progressively removing portions of the
«tock 0 the form of chips or shavings, or by abrasion The fullowing are examples ot the types of mchine-tools cavered by
this classification:

Autematic lathes Mitling machines

Boting machines Planers

Drill presses, radial Screw machines, automatic
Dol presses, single-or multiple-spindle Screw machines, hand

1 apine lathes Shapers

Gear-c utting machines Turret lathes, awtomatic
Gear-finishing machines Turret lathes, hand

Urinding machines

Class A, Scts up machines, by detenmining proper feeds, speeds, tooling and operation sequence or by selecting those
prescribed 1n drawings, bluepeints, or lay-outs; makes necessaty adjustments duting eperation where changes in work and setup
e telatively frequent and where cire 18 essential to achieve requisit: dimensions of very close tolerances.

Class B. Scts-up machines on standard ar roughing operations where feeds, speeds, tooling, and operation sequence are
Presctibed of maintains operation set-up made by others; makes all necessary adjustments during operation where care 1s es-
wential 0 achieve very close tolerances or where changes 1n product are relatively frequent

Closs C. Operates machine on routine and repetitive operations; makes only minor adjustments during ofztations; when
ttouble wocurs stops machine and calls foreman, leadman, or set-ap man to cotrect the operation .

MECHANICS AND SERVICEMEN
OFFICE-MACHINE SERVICEMAN

Repaws and services office machises such as adding and calculating machines, using hand tools, power tools, micrometers,
an. welding equipment. Operates mackines to test moving pasts and to listen to sounds ol machines to locate causes of trouble.
Disassembles machines and examines parts such as gears, guides, rollers, and piniona {or wear and defects, using micrometers.
Repues, adjusts or replaces panis, using hand tools, power toals, and soldering and welding equipment, Cleans and oils mov-
ing parts. May give iastructions in opetstion and care of machines to machise operators. May assemble new machines. May be
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desipnated accarding to machine repaiced or astviced, as Adding-Mschine Serviceman, { alculating-Machine Serviceman,
( ash Register Senviceman

OTHER MECHANICS AND REPAIRMAN

Includes all mechanics and repaitmen, not previoualy defined, whose primary duty 1s repairing machinery, equipment, or
buildings; e g., Instrument Repairmen, Motor Vehicle Mechanics ond Repairmen, Aie-Conditioning, Heating, and Refrigeration
Mechanics and Repairmen, Elevator Repairmen, Maintenance Mea  This classification excludes. (1) Repairmen regularly re-
quited to produce replacement parts of some complexity (sce Machinist definition), and (2) Technicians actuslly engaged in
technical work at a level which requires knowledge of ¢ngineering, mathemstical, physical, and lile scicnces comparable to
knowledge acquited through techuical institutes, junior colleges, or other fotmal post-high school training

PAINTER, MAINTENANCE

Paints and redecorates walls, woodwork, and fixtures of an establishment, Werk invelves the {ellowing Knowledge of surface
preulianties and (ypes of paint required for different applications, prepaning surface for painting by removing old finish or by
placing putey or hiller 1n amil holes and interstices, and applying paint with spray gun or brush. May mix colors, oils, white
lead, and other paint ingsedients to vbtiun pro-er color of consiatency

PAINTER, PRODUCTION

Coats surfaces of manufactured artrcles with finishing or protective matenials such a4 enamel, lacquer, paint, of stain by Jdipp-
iny, by brush, or by spray gun  Dipping work involves. Coauting articles by immersing them 1n a liqu+d unc at a tume, or
several at 8 ime, 1n wire baskets by hand or by using a hand-operated hoist, removing excess coasting or tirushing out he wily
coated portions with 8 brush, Brush work involves  Applying rough or finish coats of nunt to rrticles by hand, usiig v paint
brash  Sproy gun work Involves: Coupling gun to air hose and statting compressor, or opening valve on compressed asr hine,
whusting anzzle of gun by tutning adjusting <leeve, squeezing thgger and directing spray over surfaces to ohtmin smooth,
tven tinish, cleaning gun and hose with solvent, May place arucles 1n revolving holdee hofore spraying  May do two-color
work hy misking areas wath tape to shicld them from second coloring

PATTERNMAKER, METAL AND WOOD
Inctude s workers making eithee metal, wool, or metal and waod patterns, core boxes, or meral plates

Ihe waek of & potternmoker, metal, 1nvulves most of the following  'lianiag and la, gy out of wark from blvepants, drawings,
nt models, making saandurd yoop  compatations relating to dimensions of work, using a vaniety of machine and handtools, and
petoomng amd Linishing operations on puterns by filing, filling 14 low spots with waldoe, wnd sometimes patnting with alumi-
aun pune,

Ihe aurk ol & pattemmaler, wood, invuivis most of the following Planning and laying out of wotk from bluepriats, Jrawings,

ot models, makiag standard shop computinens relating to dimensions of work, using 8 varicty of patternmaker’s handiools such
as samn phines, chisels, gages wud mallets, operating varions moodwadiing machine s such av band saws, circular saws, borers,
touter ., lathes, planees, drill presses < anders, and shapers, checking wurk with calipers, rules, protractors, squares, straight
cdpe s and athor moasunne awsttnment o, assembling patteens and aections of patterns by cluing, nuiling, screwing, and dawel-
ing, warking to required tolerinces and wllowinces, and selecting the matenials for the construction of a particular pattern

AMav also make sweep  (templites) for making molds by the <weep-molding method

POWER TRUCKER

Opeestes v manaslly controlled gasoline- or tle trie-powered truck or tractor to trans port goods and materials of all kinds
about a warchous e, manuinctunng plane, or ather establishment

STATIONARY ENGINEER

Opcaates and mantains and may also supeevise the opetation of staticnary engines and equipment (mechinical or elccrrical)

to supply the establishment in which employed with power, heat, refrigetation, ot air conditioning. Work invelves. Operaung
and muntaining equipment such ns steam engines, ai1 comMpressors, pencritors, motors, tuthines, veaulinng and refrigerating
cquipment, steam hoilers and builer-fed water pumps, moking equipment tepatres, and keeping a record of operation of machinery,
temperature, and fuel consumpaion  May 1lso supervise thewe operations, This classihication excludes (1) Hood or chief
engineers in estoblishments employing more thon cne enineer, and (2) workers exclusively engaged in the repair of the equip-
ment listed in this defimition (vee Flectniaian and Other Mechanics und Repawrmen definiions)

TESTER

Performs tests on products to dutermine whether the operatica and ‘or chanwcsenistics of various pants or products meet re-
quired stamdards and specilications

Closs A. Work involves ony combination of the following Using & wide vanety of preciston measuring iasttuments and

testing equipment , infcipreang deawings and specitications as to operitiny requistments, testing & wide vaniety of products
ot parts  This classification does net indlude techniciars actally engaged in techinical work at a level which requires

« 5.
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knowledge of eng i math ical, physical, and life scieaces com~arable to knowledge acquired through technical

wstitutes, yunior colleges, or ather forma! post-high school usiniag.

Class 8. Work invelves any combinstion of the fellewing: Testing products or parts having tigid specilications, but where
1eating procedures and allowable variations ate prescribed; petforming repetitive tests which involve o sequence of tesung
Operations, usIng PIeCISIOn tesling equipment.

Cless C. Work invelves eny combinstion of the lellowing: Short-cycle repetitive testing operations, using » standard or
special-purpose testing instrument of test set repetiuvely; accepting or rejecting units on the basis of prescribed standards.

TOOL, AND DIE MAKER
(Mhemaker, jig maker, toolmaker; {ixtuce makes; gauge maker)

Constructs and repairs machine-shop tools, gauges, jigs, fixtures, or dies for forgings, punching, and cther metal-forming work
Werk invelves: Plansiag and laying out of wotk from models, tlueprints, drawings or other oral and written specifications,
using & variety of tool and di. maker’s hand toals and precisicn measuring instruments; understanding of the working properties
of common metals and alloys, s-tting up und operating machine tools and relsted equipment; making necescary shop computa-
tions telating to dimensions of vork, speeds, feeds, und tooling of machines, heat-tresting of meral pares dursng fabrication as
well as ot finished 100ls and dic s to achieve required qualities, working to close telerances, {itting and assembling of parts to
prescnibed tolecances and allownaces, sclecting appropriate materinls, tools, and processes,

WELDER, MACHINE (RESISTANCE)

Sctx up and operates portable ur stationary gun-type welding machines  Vanous welds of this type include spot welds, pro-
tection welds, senes spot welds, lLine seam welds, multiple spot welds, flash welds, and butt welds. Applies to machine weld-
ing operat.ons in which the hest of the weld 13 supphied by tnduction unic,

WELDER, NAND

Fuses {(welds) metal abjects together by means of gas or aec welding apparatus in the [abncstion of metsl shapes and in .epati-
tng broken or cracked meta) objects. In addition to performing welding or brazing operations, the welder may also lay out guide-
hincs or marks on metal parts and may cut inetal weth a cutting torch

WIREMAN
Specializes n electrical wiring in the ssssmbly of uffice machines.

Closs A. Wiresn large wmits requitieg multiple wiring  Werk invelves most nf the fellewing: Working from bluepnints or Jraw-
ings, planning of wining procedures un a vatiety of units, selecting wires and othes materivin required fnr the work, determustn ¢
necessary lengths of wires aad cutting *hem, testing completed wising with instruments to Jetcrmine adequacy of pecformance

Cless B. Performs multiple wiring 1nstallations on a repetitive basis  Work invelves mast of the follewing Warking fron
drawings relsung to the particular wining on which he has had inscruction and training; wining in accordance with prescribed
wrining procedures, using stardard wires prepared for the wo & by others, checking wiring

Cless C. Petloms short-cycle and repenitive wining opetations  Werk invelves mast of the failcwing: Tinng a limitea phase
ol the entite wiring system, on an assembly Line hanis, or installing simple single wiring warking 0 arconfance with strctiy
prescnbed winag procedutes, using prepared wies or working with wires hat ate adentitis d hy colors, hos g we respunubibity
tor tesung the performance of saay phase ol the wirning

OTHER SKILLED TRADES AND OTHER MaANUAL DCCUTATION

includes all skilled, semiskilled, and unskilied »achine aad manuel cocupitnns mot previousl, defined, c.p , carpenters, truck
drivers, laborers

SERYICE WORKERS

Includes those occupations concermed with the performance of setvicen (ot cetnons that require either dirsct contact of cinse
association with the individual; occupstions cencerned with :he protectson of individuals, or of public or private property,
occupitions telated 10 the clesning of the interior aad equipment of butldinye, offices, stores, and similar plares; antd occupa-
twns concemed with the moving or cairying of equipment, haggage, and other articles, Typical examples arc. Wamiters, bitrhea
wupetvisors, cooks, watchmen, guards, janitors, and elerytor operaturs
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