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Preface

This Working Paper presents practical guiddines for those who want to develop a
National Standard Classification of Occupations (NSCO) with definitions and descriptions of
the component groups. The principles and procedures described are based on the practica
experiences of many countries, even though the examples are mainly from from Audrdia. The text
was origindly intended to be part of an ILO manua on the development and use of a nationd
gtandard classification of occupations. It has, however, proved difficult to findise the manud, and it
has therefore been decided to issue parts of it in thisform. A companion Working Paper provides
practica guiddines on how to register the "occupation” as a characteridtic (variable) in a Satidtical
urvey or on administrative records. The two Working Papers can be regarded as preliminary
drafts for the manud, and the ILO Bureau of Statistics would welcome al comments on the texts
and dl suggedtions for their improvement.

A NSCO has been compared with a sysem of geographic maps for a country. This
comparison is dso vdid for the development processes. This paper tries to describe a process
which is redidtic in terms of resources required, given the experience that very few countries have
found it possible to alocate much resources for this type of work. Nevertheless, as described the
process may require more resources than can be mobilised for developing, or revising, a NSCO
within a reasonable timeframe.  In that case it will dill be possble to use the guideines in this paper
to develop a more sketchy and less accurate "map” of the world of work than that which envisaged
inthetext. Precisgly how and where the necessary smplifications and short-cuts should be made to
arrive at a project conastent with available resources, will have to be determined on the basis of the
nationa Stuation and priorities.

This Working Paper can be seen as a supplement to the International Standard
Classification of Occupations (ISCO-88), which can serve as a possble modd for the
development of a NSCO, but does not explain howto develop a NSCO.

The firg draft of this Working Paper was prepared by Mr. Brian Embury who over many
years has shared with the ILO the results of the path-bresking methodologica work of the
Ausdrdian Bureau of Statigtics in the development and Statistical use of an occupationa classfication.

In addition to being project manager for much of the Austrdian work he served as adviser to the
revison or development of NSCOs in Bulgaria, Canada, Fiji and Hungary. In preparing the text he
was able to draw on materid prepared by Mr. Jaswant Gulati who worked on the Indian
National Classification of Occupations (1958 and 1968 editions) and who has also worked as an
ILO expert in Irag, Mauritius, Trinidad & Tobago and the United Republic of Tanzania Ms.
Adriana Mata and Mr. Eivind Hoffmann, of the ILO Bureau of Statistics, have aso contributed
to thetext. The authors are responsible for the views expressed and any errors or ommissions.
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1 Introduction

An occupationd classfication is a tool for presenting information about the type of work
which is performed in the jobs found in an establishment, an industry or a country and for organizing
thisinformation systematicaly. It normaly congsts of two mutualy supportive components:

- adescriptive component, which may be just a set of titles of occupations and occupational
groups, but which often conssts of descriptions of tasks and duties as well as other aspects
of the jobs in each of the defined groups. In the latter case this descriptive component
conditutes the dictionary of occupations,a classification system, which provides
guidelines for classfying jobs into the most detailed groups of occupations and for
aggregating these into broader occupationa groups.

A National Sandard Classification of Occupations (NSCO) can be compared to a
system of geographic maps for a country. The top level of aggregation corresponds to a smdl scale
map showing the main rivers, mountains, cities and roads, while the next level corresponds to a st
of larger scae maps for each of the main regions, showing smaler towns and the roads between
them. At the most detailed level one finds the technica maps used by municipa engineers to plan
pavements, traffic lights, road extensions, etc.. These very detalled maps correspond to the detailed
job descriptions which are used as management tools by enterprises to organize their activities,
formulate wage and salary scales and evauate jobs. In most countries these are outside the concern
of nationd authorities, except in reation to the management of their own activities.

The purpose of this paper isto provide advice on the development of a
NSCO to suit national requirements and conditions. After a historical
overview and an introduction to the basic concepts and principles of
occupational classificationsin general and the I nternational Standard
Classification of Occupations (1SCO-88) in particular, the topics cover ed
include: planning the project, including the assessment of users
requirements; adapting the | SCO-88 structureto suit national
requirements;, modifying and extending the group definitions,
Incor por ating occupation definitions; and collecting occupational
information. Organizational and practical matters of implementation are
discussed in addition to methodological issues.1.1  Users of national
occupational classifications

National occupationa classifications and dictionaries are usudly designed to serve severd
operationa and planning purposes. Although the detailed occupationa descriptions (when they exist)
and the classfication structure must be seen as an integrated whole, different users have different
interests in the various dements. The detailed occupational groups and descriptions are used mainly
by those who need to know fairly precisely the type of tasks which are involved in different types of
jobs, eg. those evaluating hazards in the work dtuation, plan training activities to prepare workers
for such jobs and provide vocationd guidance to job seekers and those embarking on vocationa
training or a career; as well as for those making decisions about "clients’, e.g. those responsible for
job placement or granting work permits to foreigners or nationals wanting to work abroad -
activities with information requirements smilar to those of personnd management. Although they
should be designed primarily to meet the needs of such users, descriptions of detailed occupational
groups should dso include dements necessary for applying rdevant classification schemes.
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The dassification gtructure is used principally to sort jobs (and the persons linked to those
jobs) to occupationa groups in order to facilitate statisticd description and andyss of the labour
market and the socid and economic structure of the country, as a basis for public debate and the
formulaion and monitoring of policies, as well as nationd and regona development. The breadth of
potentia uses of occupationa datigtics can beillustrated by the following examples. Legislators and
public sector administrators may use occupationd Satistics when formulating government policies
and in monitoring progress with respect to their application and their results, as well as in manpower
planning and the planning of educaiona and vocaiond traning. Managers and workers
representatives need occupationa dtatistics for shaping working conditions and manpower policies,
including compensation, a the establishment and industry leve. Psychol ogists study the rdationship
between occupations and the persondity and interests of workers. Epidemiol ogists use occupation
in the sudy of work-related differences in morbidity and mortdity. Sociologistsrely on occupation
as an important varigble in the dudy of socid differences in life styles, behaviour and mohbility.
Economists use occupdtion in the analyds of differences in the digtribution of earnings and incomes
over time and between groups, and in the anadys's of employment and unemployment.

Inadatigtical study occupation may be the main variable or it may serve as a background
or explanatory variable, depending on the purpose of the description or andyss. Used as a
background variable, it may serve as a proxy for other variables more difficult or costly to observe,
such as socio-economic group or exposure to particular harmful substances, or it may be used
as one dement in the condruction of other variables, such as social class or socio-economic
status.

While a comparison of the distribution of the employed population (or
some other variables such as wages, hours of work, work accidents,
Income, consumption or reading habits) over occupational groups
requiresthat the occupational classification should cover all jobs, the
focusin other types of use, whether statistical or client-oriented, is
normally on specific occupations or groups of occupations. The users
interested in specific groups may between them also cover all
occupations. However, in practice the coverage will be very uneven and it
Islikely to exclude jobsin certain areas, especially jobs outside the
moder n, formal sector, or for which little or no specific training has been
developed.1.2 The use of ISCO

The International Standard Classfication of Occupations (ISCO) is designed to
facilitate international communication of occupationa information, narrowly or broadly defined, for
both dient-oriented and datistica users. It may aso serve as a badsis for developing or revising
national occupationa classficaions, or act as a subdtitute for a nationa classfication if none has
been developed. 1SCO must therefore reflect the different uses at the nationd leve, while taking into
account the specid congderations which follow from its internationd nature.

The man dient-oriented applications of an international standard classfication of
occupdtions relate to the internationa recruitment of workers and the adminigtration of short- and
long term migration of workers between countries. An internationally developed and agreed set of
descriptions for detailed occupational categories which can serve as a common ? language? for the
countries and parties involved in such programmes, enhances the effectiveness of communication
necessary for their execution.



Internationaly comparable dtatistics on occupationa groups are used mainly to:

@ compare the occupationa distributions of jobs or persons of two or more countries; or
compare the occupationa distributions of variables such as wages, consumption or literecy;

(b) compare data on broadly or narrowly defined occupationd groups, for example the average
wages of computer programmers or the number of indusiriad designers,

(© merge comparable data from different countries in order, for example, to obtain enough
obsarvations to andyze the incidence of particular work-related accidents or diseases
among workers believed to have smilar exposure to harmful substances, or to work under
certain relevant conditiors.

Experience shows that most users of international statistics use data at
high levels of aggregation - usually for type (a) uses. Important
exceptions ar e studies of earnings, work hazardsand injuries and
other conditions of work. They often require detailed data,
sometimes cr oss-classified with industry and/or statusin
employment, but such statistics are frequently not available.1.3

Basic concepts and principles of an occupational
classification

The primary objects classified in an occupationa classfication are jobs. A job isdefined as
a set of work tasks and duties performed by one person or designed to be performed by one
person (in the case of unfilled jobs). Jobs which have the same set of main tasks and duties are
aggregated (grouped together) into occupations. Occupations are grouped together into narrowly
or broadly defined occupational groups on the basis of smilarity in the type of work done, i.e.
amilarity in the tasks and duties performed. The units described in a dictionary of occupations are
occupations and occupationd groups. (At the enterprise level the wage and sdary scheme may
describe individua jobs.)

The decisve factors for how well an occupationa classfication can suit the needs of any
user are that the appropriate number d groups are distinguished and that appropriate criteria are
used to define smilarity in type of work done for those occupations which are said to belong to the
same aggregate group. Unfortunately different users have different requirements with respect rot
only to the appropriate level of aggregation but aso to the most gppropriate smilarity criteria. For
some users (eg. insurance companies) important criteria may be whether the work is outdoors or
indoors, or whether travelling is required or not. For other users, the socid status of the work may
be most important, or they may want to focus on the materials worked with, the goods and services
produced or whether the work requires direct contact with clients and customers. By deciding on
the main dmilarity criteria to be used in the occupationd classfication its developers implicitly or
explicitly give priority to some users needs over others. The implications of this for the overdl use of
the classfication must therefore be carefully evaduated. The inconveniences for non-priority users
may be sgnificantly reduced if sufficiently detailed categories can be developed in those parts of the
classification which are of importance to them.

In many of the national occupationd classfications that have been revised or developed
since 1985, as well as in the latest verson of 1SCO, 1SCO-88, occupations are identified, defined
and grouped mainly on the basis of the similarity of skills required to fulfil the jobs tasks and
duties. In ISCO-88, as well as in the NSCOs using the same smilarity criteria, two dimensons of
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the skill concept are used to define groups: skill level, which is a function of the range and
complexity of the tasks involved, where the complexity of tasks has priority over the range; and skill
specialization, which reflects the type of knowledge applied, tools and equipment used, materids
worked on, or with, or the nature of the goods and services produced. With this approach the focus
is on the skills required to carry out the tasks and duties of an occupation and not on whether a
worker having a particular occupation is, or needs to be, more or less skilled than another worker in
the same occupation.

If ?<Kkill levd? is used as the main varigble for defining the broad ditinctions which
separate the mgor groups in the classfication, it will by necessity run through the whole classification
system. In some nationd classfication systems the ? kill leve? categories have been defined with
reference to the nationa education and training systems, specifying the type and leve of training and
experience which new entrants into the occupations are typicaly expected to have.

In 1SCO-88 skill level categories are defined by references to UNESCO's International
Standard Classification of Education (ISCED); (COM/ST/ISCED; Paris 1976). This does not mean
that |SCO-88 assumes that skills can be obtained only by forma education or training. Mogt skills
may be, and often are, acquired through experience and informa training, dthough formd training
may play alarger role in some countries than in others and will also be relatively more important a
the higher ill levels. In the 1ISCO-88 classficaion system, the decisive factor for determining how
an occupation should be classfied is the nature of the skills required for the job - not the way in
which these kills have been acquired.

‘Skill specidization’ isused to make both broad and fine ditinctions within the mgor groups
of the classfication. Specidizations are related to subject areas, production processes, equipment
used, materials worked with, products and services produced, and so on; and words describing
specidizations are used in the titles and descriptions of the more detailed occupationa groups. The
same type of words are aso used to describe the groups of an industria classfication of production
activities. For somejobsit will therefore be possble to predict the industry in which they are located
with afarly high degree of success, knowing how they are classified by occupation. It is important
to understand that in ISCO-88 and smilar NSCOs this is because skills are linked to products,
materias, and s0 on, and not because industry is used as a classification criterion.
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Asjob isthe primary object classified by an occupational classification, it
follows that a person can be classified according to an occupation or
occupational group only through hisor her relationship with ajob. This
can beajob held in the past, acurrent job or ajob he or sheislooking
for. In thiscontext ? to haveajob? ismeant in a broad sense, so that the
classification should be applicableto all employment situations;
employees, the self-employed and contributing family members, i.e.
everyone working for pay, profit or family gain. It follows from this that,
depending on the circumstances, one person may be classified according
to several different occupationsif he or she has had (or is expected to
have) mor e than onejob. Userswho need to work with only one
occupation for each person, will have to formulate priority rulesfor
selecting the ? most important’ job. Such rules are normally formulated
with reference to hoursworked or income earned during the reference
period.1.4 Historical background

While digtinctions between different "occupationa classes' were introduced in population
censuses undertaken in the early parts of the 19th century in severd countries, the identification of
"occupdation” and "indugtry” as different variables, each requiring its own cdassfication, was only
made towards the end of the century, as it became increasingly clear that the division of Iabour
between firms and organizations in an industrid society was diginct from the divison of labour
between different jobs within the same firm. The pioneers in this work were the Satistical agencies
in Audtrdia, the United Kingdom and the United States.

The higory of the devdopment of the International Standard Classification of
Occupations (ISCO) has dways been closdy connected with the work of the International
Conference of Labour Satisticians (ICLS) which meets under the auspices of the I nternational
Labour Organization. The need for an internationd standard classification of occupations was
discussed aready at the first ICLS in 1921, but the first positive step towards its establishment was
the adoption of a provisona classfication of nine mgor groups by the Seventh ICLS in 1949. In
1952 the ILO published the International Classification of Occupations for Migration and
Employment Placement, with descriptions of 1,727 occupations based on the nationa
classfications of eight indudtridized countries. The publications of the firgt edition of 1SCO took
place in 1958, and a revised edition followed in 1968. 1SCO-58 conssted of a classfication
dructure and a comprehensive set of occupation descriptions but did not include a profile of
occupdtions in terms of formalized coding of job characteristics and worker traits. Many countries
used either 1ISCO-58 or 1SCO-68 as modd for their own nationa classifications, eg. Audrdia,
Brazil, India, Pakisan, Maaysa, Indonesa, Fiji, Portugd Spain, Itdy, Brazil, whereas others
retained or developed their own, national structures, e.g. France, the United Kingdom, the United
States, Canada, the Federd Republic of Germany and Switzerland.  Some regional classifications
were also developed on this basis, e.g. the Nordic countries produced the NYK as ajoint standard
classfication and a dictionary on the basis of 1ISCO-58. Many countries which adopted ISCO asa
modd thought it sufficient to define the Structure of their nationa classfications in terms of a set of
occupationd titles and dternative titles and did not develop a set of associated descriptions.

The third edition of ISCO was adopted by the 14th ICLS in 1987 and approved by the
ILO Governing Body in 1988. The mgor changes introduced were that (i) the underlying principles
and concepts were made more explicit than they were in the previous versions, (ii) skill level and
skill specialization were identified as the main amilarity criteria for creating aggregate groups, and
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(iii) 1SCO-88 does not define as many detailed categories as its predecessors, because experience
had shown that it is very difficult to develop a comprehensive set of detaled descriptions that will be
applicable to dl countries. However, | SCO-88 does have descriptions for dl of the categories that
are identified at each of the four levels of the Structure, and it can easily be extended by defining
detailed "occupations' if and when that is needed. For the 1990 round of population censusesit has
been reported that links to 1SCO-88 have been established for 65 countries (for 54 there were links
to 1SCO-68), and for dmost 40 the links were to sub-magjor or more detailed groups. A number of
countries revisng their nationd occupationa classfication or developing one for the firg time have
used I1SCO-88 as amodd, including al the trangtion countries in Central and Eastern Europe. A
mgority of the member countries in the European Union have developed nationd occupationd
classfications based on 1SCO-88, and a specid version, 1ISCO-88(COM), is being used as the
reporting standard for statistics on occupationsin the EU.  Based on work carried out in Russathe
Commonwealth of Independent States (CIS) is (1997) developing a corresponding classfication
for the CIS member states based on 1SCO-88.

The first comprehengve dictionary of occupations was developed by the Occupational
Analysis Section (OAS) of the United States Employment Service (USES). It was created to
meet the day-to-day needs of locd office personne in State Employment Security Agencies. These
agencies needed to classify the employment experience of job seekers and the characteristics of job
vacancies listed by employers, and to this end identified, described and classfied occupations on the
bass of what the worker has to know, to do and to be to be able to carry out the tasks of the jobs
classfied to an occupation. The firg edition of the dictionary was published in 1939 and was entitled
the Dictionary of Occupational Titles (DOT). It described approximately 17,500 occupations in
the US economy. A second edition was published in 1949, a third edition in 1965 and a fourth in
1977. A revised fourth edition was published in 1991 with descriptions of 12,741 occupations. In
1990-92, the US Employment and Training Administration of the Department of Labor
conducted an extensive inquiry designed to determine whether a completely revised edition of the
DOT should be produced and what form such a revison should take. The Department of Labor
als0 addressed the issue of the relationship of the DOT to the Standard Occupation Classification
(SOC) developed and used by the Bureau of Labor Satistics (BLS) and the US Bureau of the
Census.

Since 1939, a number of countries have developed dictionaries of occupations for use in
nationa employment services and/or classfications to be used (mainly) to produce occupationa
datistics. Many countries did not develop one nationa standard classification but used a number of
different and incompatible classfications for different applications. Typicdly, the datistical agency
developed a classification modelled on the International Standard Classification of Occupations
(ISCO) but the labour department used a different classfication, with or without a dictionary:

- United Kingdom's employment services developed the Classification of Occupations and
Dictionary of Occupational Titles (CODOT). As in the United States, CODOT was not
adopted for use in datigtical applications but occupations at the most detailed level were
mapped to the classfications used for datistics by the Office of Population Censuses and
Surveys and its predecessors. In 1990 a new Standard Occupational Classification (SOC)
was published to be used both for statistics and by the employment services. SOC was based
on principles smilar to those of 1SCO-88, and does not have detailed descriptions of groups or
occupations.

- In Audralia the Australian Bureau of Satistics (ABS) produced the Classification and
Classified List of Occupations (CCLO) in 1960 based on |SCO-58. The CCLO consisted of
a classfication sructure and a set of occupationa categories defined only in terms of a set of
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dternative titles commonly used by people to describe their jobs on Audrdian census forms.
The Audrdian Department of Employment and Industrial Relations, however, continued to
use an older and quite different classfication structure supplemented by nationaly compiled
occupationd descriptions. The Audrdian Department of Immigration developed another
different dlassfication structure which was used to categorize the job sKills of potentid migrants.
As a reault, the occupationd datistics produced by these government agencies were not
comparable. User criticism of the dructure of dl of these dassfications and ther non
comparability eventudly led to ajoint project in the early 1980s to develop a nationa standard
classfication. This work resulted both in a comprehensive occupationa dictionary which was
published n 1983 as Australian Standard Classification of Occupations: Working Draft
and in a completely revised structure, pioneering those of 1SCO-88, in Australian Standard
Classification of Occupations (ASCO), First Edition (1986). The former had by then
aready been introduced in the operations of the Commonwealth Employment Service (CES),
but the latter was introduced in a range of other client-oriented gpplications as wdl as for the
collection of statistics. A revised verson of ASCO was published in 1996. This edition has
retained the main principles, and moved the resulting structure closer to 1ISCO-88.

France has a long tradition for different services having separate classifications of occupations,
each 'talor-made for a specific need. The Agence nationale pour I'emploi (ANPE) has
developed a classfication and dictionary (ROME) especidly for the needs of job placements,
paying specid attention to how the experience from one occupation may be relevant for
recruitment to jobs in other occupations. ROME was last revised and updated in 1994. The
Centre d'études et de recherches sur les qualifications (CEREQ) has developed adictionary
and cdassfication of occupations (RFE) with emphasis on their rdationship to education and
traning. Institut National de la Satistique et des Etudes Economiques (INSEE) has
developed a Nomenclature des professions et catégories socioprofessionnelles (PCS
epecidly designed to serve as indrument for a Satistical description of the socid structure of
France and the behaviour of the different ssgments of French society.

The former Soviet Union developed an All Union Occupational Classifier (AUOC) which
defined about 5000 different occupations related either to materid or to non-meaterid
production, with occupational descriptions for the former but not the latter type. The AUOC
was an insrument of wage, sdary, penson and personne administration, and could not be used
as an ingrument for datidtical description of occupaiond digributions.  In paticular its
continued role in the determination of pensions in the member countries of the Commonwealth
of Independent States (C1S) made it important to develop a CIS successor to AUOC and to
ensure that it is being regularly updated in dl CIS member countries. Mainly based on work
carried out in Russia this updated AUOC is dso to be given a common structure Smilar to hat
of ISCO-88.

In China the minigries responsble for the different economic sectors have developed
occupationa classfiers amilar to the AUOC for the management of personnel and wages for the
establishments under their control, with some coordination provided by the Ministry of Labour.
Work is now (1997) under way to develop a common nationd classification which can be used
for both gatistics and management of dtaff, but there are indications that the result may not be
directly compatible with 1ISCO-88.

Canada was one of the first countries to develop a combined classfication and dictionary of
occupations as a nationd dandard for use by al government agencies. The Canadian
Classification and Dictionary of Occupations (CCDO) was developed jointly by Satistics
Canada and Employment and Immigration, Canada (EIC). Satistics Canada played the
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mgor role in the design of the classfication structure and EIC played the mgor role in the
development of the dictionary. The CCDO was produced on the basis of an extensve
occupdaiond andyss programme costing gpproximately 100 staff years in resources. It was
published in 1970 in two volumes: the first volume presents a classification structure and contains
occupational descriptions organized in terms of this Structure; the second volume contains a
comprehensive set of job characteristics and worker traits for each of the 6,700 occupations. A
number of updates were later issued. CCDO was used by EIC for job placement and al other
employment related gpplications, and Satistics Canada used a dightly modified form of the
CCDO, the Sandard Occupation Classification (SOC) for dl gatistica gpplications. A new
classfication to replace both CCDO and SOC, the National Occupational Classification
(NOC) was published in 1993.

Indonesia is one of the few countries in the world which has a comprehensive programme of
developing and maintaining a national occupationd dictionary and classification sysem. Thefirgt
edition of the nationa occupationd classfication for Indonesig, Klasifikas Jabatan Indonesia
(KJI), was firgt published in 1977. Later revised and expanded editions have been issued in
1980, 1982 and 1987. During this period a comprehensive programme of occupationd analyss
and description was aso developed, using the methodology developed for and acquired from
the U.S. DOT experts. This programme has made it possible to prepare about 7000 detailed
occupationa descriptions which cover dmogt dl sectors of the Indonesian economy. These
occupationa descriptions have been issued in at least 8 volumes of Kamus Jabatan Indonesia
(KJN), of which seven describe the characteristic occupations of gpecific industry groups and
the last describe genera adminigtrative occupations.  In addition 7 volumes of job descriptions
for public adminigtration have been prepared, of which six cover adminigtrative jobs and one
covers functional ones.

In India a National Classification of Occupations (NCO) was developed on the basis of
| SCO-58 and then revised and expanded when ISCO-68. The later followed the ISCO model
closdly, with extensions and daborations at al levels of aggregation to adapt the modd to the
Indian circumstances, and, with the detailed occupationa descriptions, some pointed advice to
placement officers on additiona information which would be useful to identify gppropriate
vacancies for job seekers.

Other countries and territories in Asia and the South Pacific which (by early 1997) had
developed or revised NSCOs | SCO-88 include Pakistan, the Philippines, Macau, Hong Kong,
Fiji and Papua New Guinea.

In Africa ISCO-88 based NSCOs had been developed in Tanzania, Namibia and Mauritius,
and was under development in Kenya by 1997.

In Latin America only Brazil and the Dominican Republic are known to have started work to
revise their NSCOs according to 1SCO-88, while in Mexico and Argentina one has chosen to
use other models as basis for the new NSCOs In the Caribbean Barbados and Trinidad &
Tobago had | SCO-88 based NSCOs in the early "90s.

1 Infact two so called NSCOs were developed for PNG and published in 1991. One, based on 1SCO-88,

was prepared by the National Statistical Office and the other, based on 1SCO-68, by the Ministry of
Industrial Relations; thus giving another example of lack of communication within the same country.



2 Basic principles for the development of a classification
structure2.1  The purpose of a classification

The principd purpose of any classfication is to provide an insrument for systematic and
smplified description of the value set a particular characterigtic or variable which are observed for a
population of objects. The description is usudly directed towards some particular purpose and this
purpose would ideally guide the choice of what characteristic of the objects one chooses to focus
on, as wel as on how the characteritic is to be described. The complexity of the red world is
reduced by describing the characterigtic in terms of alimited set of classes or vauesthat are deemed
to be useful in furthering oné's understanding and andyss. The set of classes or vaues conditutes
the classification for that particular characteristic®.

To develop a classfication one must:
- identify the objectsto be classified;
- identify the characteristic which is relevant for one's purposes,
- describe the objects precisaly in terms of the characteridtic;
- defineardation of amilarity between the objectsin terms of the characteridtic;

- goply this relation to group the objects into the classes which correspond to the defined set
of vaues, and which are exhaudtive and mutudly exclusve.Classfications which are to be
used for satistical description and anayss must satisfy these requirements and a number of
others, suchas:

o daidicd feashility;
0 ddidica bdance

o compatbility with other datisticd concepts and dasdfications as wel as
comparability with older classfications and or internationa standards;

0 cod effectivenessin development and use.
To implement a classfication in data registrations one must:

- define a methodology for the regigtration of the necessary information, gppropriate for the
gtuation in which regigtration takes place;

- formulate an appropriate set of coding and/or derivation procedures D religbly turn the
registered information into the code for the correct class,

- formulate a standard set of editing pecifications,
- formulate a standard set of storage and output conventions,

- formulate a set of procedures which can control that the conventions are followed.

It should be noted that the same classification may be valid for more than one characteristic or variable.



10
Many eements of the methodology will be independent of the dtuaion in which the
regigtrations take place and should be gpplied as consstently as possible across the range of data
collections which will be using the classfication. However, the procedures that are appropriatein an
interviewer-conducted datistical survey may differ in certain respects from those which are
aopropriate when a client is interviewed at an employment office, or when (S)he is asked to fill in a
regidration form as part of an administrative process. One should therefore for each data collection
dtuation develop an appropriate set of procedures and tools to ensure that the conventions are
followed asfar as practicable. This meansthat while aNSCO should

- identify and define a set of occupations covering dl jobsin the economy;
- define those occupations in terms of the selected characteridtics,

- group those occupations into successively broader categories on the basis of their smilarity
with respect to certain criterig;

it should also be accompanied by a set of tools for the collection and
processing of information which will make possible thereliable
registration of the occupations of jobs and persons, and those are
discussed in another STAT Working Paper, cf. (Hoffmann et al. 1995).
2.2 Objects of an occupational classification

The basic object which is classified by an occupationa classification isa Job. A job isaset
of tasks (designed to be) performed by one individud. Many jobs will typicdly involve a particular
individua working for an employer by undertaking a set of tasks in return for awage or sdary, but
people who work for themselves are dso regarded as having a"job". During a particular reference
period mogt jobs will have an incumbent, i.e. there will be a person who will be carrying out the
tasks of the job. However, we may have jobs without incumbents, i.e. in the form of vacancies
shown on an organisation chart, advertised in a newspaper or lised with an employment service.
During a specified reference period a job may aso have more than one incumbent, eg. if the
incumbent changed during the period or if two persons share a pogtion origindly designed for one
person. In the same way, one individual may have more than one job during a particular reference
period, eg. he or she may have changed jobs during the period, or be eg. a public servant by day
and ataxi driver by night or on week-ends. A job may exist now or may have existed in the past or
it may exig in the future, eg. one might identify a job held by an individuad prior to retirement or
dismissal, aswell as ajob aspired to by a school-leaver®.

In a population census or labour force survey, as well as in the job-seeker records of an
employment office, it will be persons that are to be classified by occupation. Thisthey can only be if
they can be linked to one or more jobs. Depending on the circumstances of the person and the
objective of the registration, this job, or these jobs, can be a current one, a job previoudy held or a
job which the person islooking for. When interviewed for a satistical survey employed persons are
typically asked to describe their current job, while unemployed persons are asked about a past job.

In an employment office job seekers may also be asked about the type of work they are looking
for.

It should be noted that in the literature onjob analysis the term "job" is usually used for ‘a set of
"positions" which involve the sametasks, i.e. the term "position" is used in the same sense as "job" is
used here.
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Many jobswill have very smilar if not identical sets of tasks. By grouping them together we
define occupations, which conditute the most detailed leve in the occupationd classfication.

An occupation is a set of jobs with identical sets of main (or primary) tasks. In
practice every job isallittle different, and one would say that an 'occupation’ isa collection
of jobs aufficdently smilar in their main tasks to be grouped together br classfication
purposes. For each occupation in the NSCO the definition should list the set of tasks
which are necessary and sufficient for a job to be classfied to that occupation. The
occupational definitions should also list any more specific tasks which are carried out in
jobs representing specialisations identified for that occupation.2.3 Choice of
similarity criteria for defining groups of occupationsError! Bookmark not
defined.2.3.1 Selecting similarity criteria

The choice of similarity criteria for grouping occupations is the most fundamental decison
to be made during the development of any classfication sructure. The choice will determine
acceptance or rejection of the structure by users and the ultimate utility of the resulting gatidtics. If
there are no explicitly defined dassfication criteria, one can only define the compogtion of a
category only by an exhaustive enumeration of job titles which should be classified there, and there
will be no clear guidance on where to dassfy unligted titles or job descriptions when they are
encountered. In this case the process of classfication can easily become arbitrary and there will be
little guidance on how to classify new occupations or occupations which were origindly overlooked.

The choice of amilarity criteria for an occupation classfication must satisfy a number of
conditions:

(1) Each criterion must relate to some known aitribute of each and every occupation. In other
words, it must be possible to describe each occupation in terms of dl classfication criteria. This
is essentid: if a criterion is to be used, on its own or in conjunction with others, then one must
define occupations and group them into successively broader categories on the basis of ther
gmilarity with respect to thet criterion.

(2) Each chosen criterion should measure a particular attribute of jobs which is germane to the
purposes for which the classfication is to be used. For example the criterion of skill level is
important if the classfication is to be used for purposes such as job placement, human resource
budgeting, planning of vocationd training, etc. Similarly, the criterion of occupational prestige
is important if the classfication is to be used for andyss of socid dratification and socid
mohility.

(3) The concept underlying each criterion should be clearly defined and capable of being
operationdized in a cdear and condstent manner. For example, thereis little point in saying that
we will classfy jobs on the basis of amilarity with respect to the type of work done if we do not
have a clear and precise definition of that concept. Further, the definition of type of work done
must provide the basis for rating al jobs in terms of that criterion such that different classification
experts can make the same classfication decisons independently of one ancother, if they have the
same information about the occupations. Similarly, it is pointless to define the skill level of an
occupation as a measure of the range and complexity of the tasks involved if we do not have an
agreed method of evauating the range and complexity in question.

(4) Each classfication criterion chosen should be digtinct from the other criteria chosen.  For
example, suppose one chooses skill level as one classfication criterion and operationaizes 'sill
levd', asin ISCO-88, with reference to the length and type of training one would usudly expect
of those who enter into that type of job, in order for them to be able to perform the tasks of the
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occupdtion in a satisfactory manner. In this Stuation, it would be redundant to use the length
and type of training as a criterion in addition to that of 'sill level’, and to do so may create
incongstencies within the dassfication.

Most occupationd classfications adopt type of work done, understood as the main tasks
and duties of the job, to be the basic variable to be represented by the occupationa classfication.
The above definitions of the terms job and occupation provide the intuitive bass for adefinition of
the degree of amilarity in type of work between any pair of occupations.

The degree of similarity in type of work done between two occupations varies directly
with the degree of overlap between the sats of tasks involved. Obvioudy, if one is comparing two
occupations with dmost the same sets of tasks, one can assess the degree of similarity smply by a
direct comparison of the tasks involved. However, if the two occupations have few or no tasks in
common, then it is necessary to develop some criteriafor comparing the similarity of sets of tasks

If such explicit criteria are not formulated, then the condtruction of the occupationd groups have to
be based on complete lisings of inclusons and exclusons from each group. With expliatly
formulated criteria the ligings of incdlusons and exclusons can be illudrative, as the criteria will
provide guidance on where to classfy new occupations or occupations which originaly escaped
notice.

For the devdlopment of the Smilarity criteria, one could begin by abdtracting a set of
selection criteria like those which would be used to select applicants to fill jobs in the particular
occupdions in question. The sats of sdection criteria for the relevant occupations could be
compared and used as a basis for assessng the amilarity of the rlevant sets of tasks. For example,
one might find that the sdlection criteria for jobs in two distinct occupations each include: significant
conceptud and andytica abilities; well developed ord and written communication skills; the ability
to plan and manage ones own work and that of others, well developed skills in liaison and
negotiation; and detailed knowledge of a particular subject matter area. This set of selection criteria
could be used as anecessary if not sufficient bagis for filling ajob in dmost any occupation which is
classfied in ISCO Mgor Group 2, Professionals. However, for the purpose of comparing the
amilarity of al occupations found in the economy, it is necessary to refer to a set of more generd
criteria

The following criteria have been adopted in 1SCO-88 for assessing the smilarity of different
occupdaionsin terms of the sets of tasks of the jobs of which they consst:

- their range and complexity;

- the depth and field of knowledge required to perform them;
- the tools and equipment used;

- the materids worked on or with;

- the goods and services produced.

These criteria can be generdised into the two broader concepts of skill level and skill
specidisation (defined below). Hence, with this gpproach, the degree of smilarity between two
occupationsis afunction of the values of the skill level and skill specidisation variables associated
with the sets of tasksinvolved in jobs which belong to the occupations.

2.3.2 The concept of skill level
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The skill level of an occupation isafunction of the range and complexity of the set of tasks
involved and the depth of knowledge required. The greater the range and complexity of the set of
tasks, and the deeper the required knowledge, the greeter the skill level of the occupation. Hence,
the more complex the tasks involved in any given occupation, the higher the kill leve of the
occupation. Further, an occupation which requires the performance of awide range of taskshasa
higher skill level than an occupation which requires the performance of a subset of those same tasks.

2.3.3 The concept of skill specialisation

The skill specialisation of an occupation is a function of the field of knowledge required,
tools and equipment used, materials worked on and goods and services produced in relaion to the
tasks performed. The concepts corresponding to these terms can be defined as follows:

- Field of knowledge required indicates the subject matter about which knowledge is essentia
for performance of the tasks.

- Tools or equipment used indicates the plant, machinery or hand tools operated or used in the
performance of the tasks.

- The term plant is used to describe mobile or Stationary equipment which is large in Sze,
performs severd rdaed functions, and which usudly is controlled by an internaly located
operator.

- Theterm machinery is used to describe stationary equipment which is not as large as plant,
performs one processing function and is usudly controlled by an externdly located operator.

- Theterm hand tools is used to describe equipment which is smal enough to be moved and
operated by one person.

- - Materials worked on indicates the materials which are extracted, processed, refined or
fabricated as an essentia part of the performance of the tasks.

- - Goods or services produced indicate the results of the performance of the tasks.Hence, in
ISCO-88 the specific variables used to measure skill specialisation are Smilar to those
traditionaly used in the development of nationa occupationd classfications, while the varigbles
used to measure skill level frequently have been explicitly excluded from the definition of
gmilarity between occupations. However, some form of skill level has often been reflected
indirectly in the actua structure, e.g. where professionals has been defined as a separate group.

There are now many NSCO'’ s which have been developed and implemented using the twin
criteria of <kill level and specidisation. Many of these classfications are based on 1SCO-88 but
others, eg. the Canadian and the Dutch classfications, have applied these criteria differently and this
has resulted in classfication structures which differ from that of ISCO-88.

2.4 The operational definition of the similarity criteria

If the mogt important step in the development of any classfication is the sdection of the
amilarity criteria, as discussed above, then, the next sep is the development of operational
definitions of the criteria, to provide the bads for identifying afinite set of discrete vaues, which can
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provide the bads for defining a set of mutudly excusive and jointly exhaudtive categories a each
leve of the dassification.

The selected (foreign or international) modd used when developing a NSCO will probably
be based on a set of classfication criteria not too dissmilar from the criteria selected to be used as
bass for the NSCO. However, each classfication criterion must be given a nationaly relevant
operationd definition.

We have observed that 1SCO-88, for example, is based on the criteriaof kill level and skill
specidisation. To apply these criteria one needed an operationa interpretation of the concepts. As
outlined in Section 1.2 the kill level categories in ISCO-88 are defined by references to
UNESCO's International Standard Classification of Education (ISCED); (COM/ST/ISCED;
Paris 1976), the only internationd ingrument available. When using the skill level concept to
develop the structure of a NSCO references may be made to corresponding categories in the
national educational classfication, to reflect the sructure of the national education and training
systent. The Ausdtradians were the first to develop and implement an NSCO explicitly based on the
criteriaof skill level and skill specialisation. Their success turned on the recognition of the subtle
difference between (i) a classfication of jobs on the bass of the skills required to perform the
tasks involved and (ii) a classification of persons on the bass of the skills which they had
acquired by education, training and experience. This distinction reflects and underlines the
fundamenta importance of the point made in section 2.2: tha the basic units of an occupation
classification are jobs, not persons.

The Audrdian modd, described in detal in Box A, demondrates that, at the nationd levd, it
is possible to define skill level categories to reflect the indtitutiona framework of a particular
country. It also demonstrates some of the associated problems, e.g. the necessity of incorporating
differences between different regions and changes in the indtitutiond framework over time.

The Centra Bureau of Statidtics in the Netherlands has adopted a somewhat different
approach. Their National Sandard Classification of Education consisted of amatrix of level of
education by field of study. Asin ASCO and ISCO-88 the categories identified by level of
education variable are used as bass of identifying skill level categories in their occupationa
classfication. However, this classification aso makes explicit use of the categories identified by their
field of knowledge varidble as the bass of identifying skill specialisation categories, whereas
ASCO and ISCO-88 defines 'skill specidizations independently of any ‘fidd of knowledge
categories.  The Dutch approach provides the basis for an integrated set of Satistics covering
‘occupation’ and "education’. However, problems will arise because some fields of study can equip
students for many different jobs while others do not lead to any specific type of job. The success or
otherwise of the Dutch gpproach depends partly on the degree to which the nationa classification of
‘education’ has a vocationd orientation in the identification of its fields of knowledge.

2.5 How to apply the similarity criteria
Whatever set of criteria are selected as the basis of the NSCO, the next step is to consider

This does not mean that skills can be obtained only by formal education or training. Most skills may be,
and often are, acquired through experience and informal training, although formal training may play a
larger role in some countries than in others and may also be relatively more important at the higher skill
levels. Inthe ISCO-88 classification system, the decisive factor for determining how an occupation
should be classified is the nature of the skills required for the job - not the way in which these skills
have been acquired.
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the manner in which the criteria can be applied in the condruction of the classfication. The
objective is to design afinite set of discreet categories which are as homogeneous as possible with
respect to the chosen criteria and which are mutudly exclusive and jointly exhaustive. The approach
used in ISCO-88 is essentidly to focus first on the 'skill level’ for the broad digtinctions to be made,
i.e. between mgor groups, and then to identify occupation groups within the same 'ill leve' on the
basis of 'skill specidisation’, interpreted in an appropriate manner for each particular 'skill leve'.

There are other ways of using the criteria of 'skill level' and 'skill specidisation’ to congtruct
an occupationa classfication. For example, one could gpply the 'skill specidisation’ criterion to
distinguish between mgor groups and the 'ill leve' criterion to differentiate occupationa groups a
lower levels of the structure’.

Whatever choice is made about the method of gpplication of the criteria, the finite set of
discreet vadues chosen for each of them will provide the basis for identifying and defining each of the
categories at each aggregation level of the dructure. The gppropriate vaues of each of the
classfication criteria should be explicitly referenced in each occupation and group definition. The
| SCO-88 classfication gtructure can be readily collapsed or extended within its exigting levels by
increasing or decreasing the number of discreet vaues of each of the criteria used to define
categories. The process could be likened to that of increasing or decreasing the degree of detall of a
geographic map. For example, one might choose to identify eight skill levels insteed of four, or one
might sub-divide the skill specidisation varigble into finer categories a the sub-mgor or unit group
levels and thus create additiond categories at those levels. Alternatively, one might add a fifth leve
to the structure by using finer, discreet values of the variables representing the 'skill specidisation'
criterion. Indeed, |SCO-88 is congtructed on the explicit assumption that within most of the 390 unit
groups there exigts a finite set of more detailed occupations which will reflect more detaledly the
described skill specidisations.

The classfication designer may choose not to enumerate dl the possble sub-categoriesin
any particular occupationd group. Firgly, while the list of such categories will contain a number of
occupations of sufficient labour market Sze and importance to warrant their separate identification in
the classfication, there will aso be occupations which represent only afew jobsin the labour market
and which are rot of great user interest in themselves. In this Stuation, classfication experts resort to
the creation of not elsewhere classified (nec) groups to capture those occupations which are
within the scope of an occupationd group but which are not of sufficient labour market significance
to warrant the creation of separate sub-categories. This solution can reduce the costs of developing
and implementing the dassfication without any sgnificant impact on its utility.

There is another reason why nec groups may be useful in a classficaion. At the desgn
dage, the classfication designer may not be aware of dl of the occupations which should properly
be classfied to a particular category or new occupations belonging to a particular category might
appear after the classfication has been published. These problems can be resolved, in the short
term, by the creation of nec groups which subsequently can be incorporated into the classfication as
separately identified categories. If certain conventions are adopted in the design of the code
sructure (as described below), it is possible to add nec groups a a later date, if practica
experience indicates that they are necessary. However, such nec groups should only be created

5

This approach was the only one considered, in the late 1970s, by ajoint UNESCO/ILO group of
classification experts. They rejected the validity and practicality of this approach, which has been
adopted, to some degree, by the Arab Standard Classification of Occupations which wasissued in
1987 in Dakar by the Arab Labour Organization.
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when absolutely necessary as their use conditute a loss of occupationa information and are often
abused as "dump groups' for inadequatdly described jobs in practicd agpplications of the
classfication.

The gpplication of the chosen amilarity criteriawill not usudly lead to the obvious ddlinegtion
of agngle set of possible categories a any one level of the classfication. There will aways be scope
for debate about the particular categories identified. In this Situation, one must resolve the issues by
reference to user requirements, comparability with exiging classficaions, datisticd feeshility,
datistica baance, project development costs, and the implementation costs in data collection and
processing.

2.6 Single versus multiple classification structures

Some countries may decide to adopt 1SCO-88 as the modd for the main structure of the
NSCO and decide to recognize or develop one or more additional structures (based on the same
set of detailed occupations or unit groups), e.g. to meet the need for comparability with previous
nationa dtatistical series because of the lack of available resources to convert al systems to the new
classfication smultaneoudy; the need for data to guide particular nationa policy programme; the use
of occupation statistics in socid as opposed to economic andyss, €tc.

The decidon to identify multiple structures for the NSCO may seem dtractive, as it
provides, a seemingly low costs, enhanced flexibility in the output of eg. occupation statigtics to
meet conflicting user requirements.  However, this will result in grester development costs and the
inevitability of compromises in the deineation of the different the basic building blocks, so that they
can iy the homogenaity requirements imposed by dternative classficaion criteria  The nore
dterndive classfication criteria that are adopted, the more difficult it is to design building blocks
which will be sufficiently homogeneous with respect to dl criteria

The problems involved in developing multiple structures must be baanced againgt the
bendfits of greeter flexibility in the output of gatigtics and in applying the dassfication to different
uses with conflicting demands, and the decison to build multiple structures usudly results from the
need to accommodate aternative and sometimes incompatible classfication criteria. For example, a
sructure based on the criterion of occupationd prestige may add a sgnificant degree of utility for
some gpplications if used to supplement a Structure based on skill level and skill specidisation.
Condderations of occupationd prestige may lead one to group together occupations in which the
mgority of incumbents are self-employed or earn very high sdaries; or occupations which have high
dtatus due to traditiona roles; or occupations which are dominated by women or by particular ethnic
groups. However, such criteria are not dways conggtent with a skill level by skill specidisation
grouping, and the two structures must therefore both be developed from a base where the basic
units al have the same vaues for both the structure defining variables.

It is tempting to decide to have multiple structures as this decision avoids the difficult process
of addressng the conflicting user requirements and atempting to find a sSingle compromise structure
which is capable of meeting most user requirements most of the time. The process of achieving a
national standard classfication with a sngle structure with dl of its potentid advantages in smplicity
and comparability can present many chalenges n conflict resolution. Most users in the countries
which have achieved this god, seem to consder the effort worthwhile.

2.7 The shape of the classification structure
| SCO-88 has four levels of aggregation, which consgst of 10 mgor groups, 28 sub-mgor
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groups, 116 minor groups and 390 unit groups. The classfication has a four digit numerica code
sructure with each level of the classification being represented by a single column (or postion) inthe
code. As mentioned in section 2.3 1ISCO-88 is designed on the explicit assumption that there exists
a set of detailed occupations which are aggregated into its unit groups. The structure therefore can
be extended readily by adding a fifth level to identify a set of ‘occupations within each unit group,
and some countries will no doubt have the need and the resources for this.

Mogt nationd occupationd classfications typicdly have between 10 and 30 groups at the
highest level of aggregation and between 400 and 500 units groups a the level of aggregation &
which gatistical coding usudly is performed. However, (Hoffmann et d, 1995) recommends amore
flexible approach to coding.  In employment services the coding will normaly be done to the most
detailed leve of the classfication, i.e. the 'occupation’. The number of groups a this levd typicaly
varies between 1000 and 3000 categories, and some NSCOs have a significantly larger number of
‘occupations. In the 1991 Census of Population and Housing, the Audtrdian Bureau of Statistics
coded occupation data at the 'occupation’ level containing approximately 1100 categories.

Some countries have adopted nomina targets for the number of categories identified at each
leve of the classfication. For example, during the development of the Canadian Classification
and Dictionary of Occupations in the late '60s a target of 7,000 categories at the occupational
level was adopted. This was done because it was considered that the mode which was used, the
United States Dictionary of Occupational Titles (DOT), had far too many categories for the
sgnificantly smaler and less specidised Canadian [abour force. Thistarget aso provided abasis for
project planning, estimates of necessary staff resources, field work scheduling and budgeting.

For smilar reasons, the Audrdians adopted nomind targets for the minimum szes of
categories a each level of the structure of ASCO. The minimum Sze of a separady identified
‘occupation’ category was set at an estimated 300 jobs nationrwide, unit groups at 4,500 jobs,
minor groups a 50,000 jobs, and mgor groups a 500,000 jobs. There were additiona
consderations as well: it was ABS policy not to publish data from sample surveys for groups where
the estimated standard deviation was higher than 20 percent. given the design of the Audrdian
Labour Force Survey, a unit group of 4,500 just came within the 20 percent sandard error margin.
Hence, the decison to set the estimated minimum sze of unit groups at 4,500 helped to ensure that
datigtics from the survey could be published at the unit group leve of the classfication without the
necessity of suppressing, i.e. merging, many categories or of abandoning publication a such a
detailed level. Similar considerations were gppropriate in the publication of data fromthe Population
Census, but there the condraint was the confidentidity of data and the likelihood of persons
becoming identifigble as the cdl szes in tables decreased.  This was an important consderation in
planning the publication of smal area data.

These numericd targets obvioudy reflected the dze of the Audrdian labour force
(approximately 8 million) and the characterigtics of datistica collections conducted by the ABS.
They were not rigidly adhered to and exceptions were made for occupations with smdl esimated
labour market sizes but of considerable labour market significance or user interest. However, the
targets did help the development team retain an overdl perspective on the significance of various
groups. For example, fieldworkers engaged in occupationd andyss may have a tendency to view
their work alocations as progressvely more and more important and to seek to identify ever more
fine didinctions between various types of jobs. This phenomenon can lead to their identifying an
excessve number of occupations and/or unit groups in a particular segment of the labour force.
Numericd targets provide some overdl perspective on the development of the structure and help to
ensure aconsstent level of disaggregation across dl segments of the |abour force.
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2.8 Design of the code structure

The primary function of the code gructure is to provide short identifiers for the groups
defined in the dasdsfication. The various forms these identifiers can take will have advantages and
disadvantages for the secondary functions of the code Structure:

- it should provide codes with few characters to write down as this has certain
advantages for manua recording in terms of speed and risk of transcription errors,

- the codes should carry some meaning in order to be easy to remember;
- it should be easy to carry out logical checks on the recorded codes;

- the coding structure should not impose limitations on the structure of the classification, e.g. by
limiting the number of sub-groups one can define within any aggregate group.

For an internationa or regiond classfication an additiona consideration may be that thereis
an advantage to have codes which can be represented by the same type of characters, even if the
countries have different languages and/or alphabets.

2.8.1 Numeric versus alpha-numeric codes

The main advantages of dphanumeric codes are (i) the reative ease of memorisation of
codes by potentia users of the classificatior®; (i) agrester range of possible values for each column
of the code: eg. arange of A to Z plus 0 to 9 versus arange of only 0 to 9 with numeric codes, thus
making it possible to 'escagpe the dratjacket of the decimd system’ when designing the classification
structure.

The man advantages of purey numeric codes are () being able to communicate the
gructure of the classification to users who do not know the nationd language or dphabet; (b) the
greater smplicity of numeric codes; (¢) the ease of data entry; (d) the flexibility in editing and logica
controls achieved by being able to specify numeric ranges as the set of vaid vaues for variables, and
(e) the possibility of using compressed codes for data storage.

The result of these consgderations has been that 1ISCO-88 as well as most NSCOs have
adopted a numeric code structure.

2.8.2 Alternative designs for code structures

Most nationa classfications have adopted what might be termed 'structure-based' codes.
This means that each leve in the Structure is represented by one or more columns (or positions) in
the code. For example, 1ISCO-88 uses the first digit to represent the mgor group, the second digit
to represent the sub-major group, the third digit to represent the minor group, etc.

An aternative gpproach is to assign codes to categories so that the codes are no more than
unique identifiers of the relevant categories. This gpproach is sometimes used when a classfication

Thisissue hasreceived particular attention in employment services. Some employment services have
chosen to adopt al pha-numeric code structures to assist employment placement officers to remember
the codes for commonly used categories. The principleis similar to that which has been applied to
telephone numbers in some countries, and which means that their phones have dials or keys with both
numbers and alpha characters. For example, it is easier to remember atelephone number such as 1-800
ILO STAT than its numerical equivalent which would be 1-800 456 7828.
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has multiple structures, or when the ? dlassfication’ is no more than a means of assgning unique
codes to a set of question responses obtained in adtatistica survey, e.g. when the categories are not
necessarily mutualy exclusive, and when there is no hierarchid structure implied.

Another posshility is to derive the code from the name of the category by the use of a
standard agorithm. This gpproach is used in assgning numeric codes to countries for purposes such
as trade gatigtics, where the code for country of origin/destination is derived from the name of the
country in question.It is o possble to reserve specific digits in the code to represent various
attributes common to al members of the respective categories. The most well-known example of
this gpproach is used in the US Dictionary of Occupational Titles (DOT), where each occupation
has a nine digit code: the first set of three digitsidentifies a particular occupationd group (i.e. thisisa
structure based code with each digit representing one of three levels); the second set of three digits
are used to represent worker function ratings of the tasks performed in the occupation; and the
last three digits represent the dphabetical order of occupationd titles within the code groups defined
by the fird sx digits However, such information-carrying coding systems become long and
cumbersome and are generdly considered to be very vulnerable to errors in recording and coding,
and it is generdly recommended to remove from the codes information not related to the structure
and define separate variables to cary the additiona information, i.e. to limit the DOT codes
described here to 6 digits (the first and the last set of three), and to reflect the separate variables
describing worker functions e sawhere.

It is recommended that the NSCO should follow 1SCO-88 and adopt a numeric Structure-
reflecting coding system when presenting the classfication.

2.8.3 Supplementary codes for general occupations

In any economy, there will be differences in the degree of specidisation of labour between
large and small, old and new establishments, and between establishments in different regons of the
country. Some NSCOs incorporate categories to represent jobs which are less specidised than the
prevailing norm in the country, and these categories are assgned specid codes which identify them
asgeneral.

Most NSCOs are designed so that the degree of specialisation of labour represented at the
occupationa leve of the structure corresponds as closdly as possible to the most typical degree and
pattern of specidisation found in most jobs in the corresponding segment of the nationa economy.
However, as one divides the [abour force into successvely finer categories, the probability increases
that any one category will represent a degree of specidisation of labour that is finer, or a least
different, from that found in related jobs. Differences in the degree of specidisation of labour occur
in dl segments of the labour force but are particularly common amongst reatively low and medium
skilled occupationd groups such as clerks salespersons, plant and machine operators, and
elementary occupations.

Some jobs are less specidised in their range of tasks than the task combinations which are
specified even for the unit group level of the classfication. In ISCO-68, the problem was addressed
by creating categories referred to as general occupations and identified as the first occupation
liged in many unit groups. A general occupation was defined as one which covered jobs with a
wider range of tasks than those belonging to any of the other individua occupations in the same unit
group. However, the existence of such categories in a NSCO is sometimes abused in practice by
using them as dumping grounds for inadequately described jobs. Conceptudly, however, the two
cases are quite different: A general occupation is one for which we have adequate information
about the tasks involved but those tasks are less specidised, i.e. cover awider range of tasks, than
those defined for other categories in the same group. An inadequately described job isonewhich
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may be quite specidised in its particdar combination of tasks but about which we do not have
aufficient information to determine the occupation to which it should be classfied. For the latter case
one may sometimes need to define the temporary nec groups referred to in section 2.5 above.

| SCO-88 has chosen a different approach from 1SCO- 68 to the problem of incorporating
general occupations. This approach specifiesa set of priority rules which should befollowed in
the assignment of such jobsto categoriesin the ISCO-88 structure, specifying that when determining
the appropriate group for ajob (i) tasks which require higher skills should be given priority; and (ii)
production oriented tasks should take priority over support tasks such as management,
adminigration or sales, unlessthe latter are clearly dominant. (Note that here we are describing
rules to be used in the congtruction and interpretation of the classfication. Corresponding rules for
use in coding operations, modified to take into account inadequate responses, are presented in the
separate Working Paper on the use of an NSCO, cf. Hoffmann et.a. (1995).)

2.8.4 Reserved codes for special categoriesError! Bookmark not defined.

Some NSCOs have adopted the practice of using reserved codes for specia categories
which can be found throughout the classfication, such as nec groups, supervisors, apprentices,
trainees, etc. The codes used for nec unit groups represent the only example of this in ISCO-88:
al such groups are assgned the digit 9 in their code. For example, the unit group called Personal
care and related workers not elsewhere classified has been given the code 5139 rather than
5134, which would otherwise be the firat available code within minor group 513. With the aid of
this convention nec groups are readily recognizable and additional nec groups can be added to the
gructure if practical experience suggeststhat thisis necessary, e.g. because of the emergence of new
occupations which clearly belong to a particular minor group. (It should be noted that in ISCO-88
the limitations of the decimd system have sometimes resulted in unit groups with codes ending in 9
athough they are not designated as nec groups. Although this is presents no logica problem -
occupationsin this unit group are not classfied anywhere else - this may be confusing.)

2.8.5 Flexibility for maintenance and further development

NSCOs usudly remain in use for many years after their initid development. In this period
the world of work changes and so do the requirements of the users of the classfication. The
longevity of a classfication can be extended if its code system is designed to dlow for new groupsto
be incorporated with a minimum disruption to exiging codes. Many nationd dassfications with
structure-reflecting numeric coding systems have adopted the solution of leaving gaps in the code
system at unit group and occupetion leve to facilitate the addition of new categories as and when
required. For example, a common convention is to use only odd numbered codes at the unit group
and/or occupation levd, thus leaving even numbered codes available to facilitate the plitting of
exiging groups or the incorporation of new occupations. Flexibility can be maintained at higher levels
of the dassfication if not dl of the valid code ranges are dlocated to existing groups. For example, it
is not possible to add amajor group to the structure of 1SCO-88 without amagamating two or more
existing mgor groups or without modifying the code system. However, a the sub-mgor group and
minor group levels there is much more flexibility to accommodate new groups or Split existing groups
if required. This can smplify any future revison of 1SCO or the process of modifying the structure of
| SCO-88 to meet nationd requirements.
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3 Development of a draft structure and definitions

This chapter will ded with the review of the sdlected model and the changes that should be
made to it, on the bass of the selected classfication criteria (section 3.1); a priori knowledge about
the characterigtics of the nationd |abour force (section 3.2); user consultations (section 3.3); the use
of categories from the old naiona dasdfication (section 3.4); the andyss of existing nationa
occupationd datigtics (section 3.5); the andysis of occupation titles found in the nationd coding
index (section 3.6); the andlysis of occupation responses in existing statistica collections (3.7); and
the results of occupationa andysis (section 3.8).

Idedly, the classfication designer should have a copy of the sdected mode stored in
magnetic form on floppy disk so that it can be manipulated using a word processing package. This
type of filewill provide avery convenient starting point for the work’”.

3.1 Use of the classification criteria

The NSCO may not be based on precisely the same criteria as those of the moddl selected
to be the garting point for its development, or those criteria may not be operationdly defined in
precisely the same way in the NSCO as in the modd. The objective is to design a finite set of
discreet categories a each level of the classfication which are to be as homogeneous as possible
with respect to the chosen criteria as well as mutualy exclusive and jointly exhaugtive. One may find,
however, that quite a number of categories in the mode structure do not satisfy the requirement of
homogeneity with respect to the nationd criteriaor even some of the origina ones. Therefore it may
be necessary to split some of the modd's categories into finer divisons or to completely re-design
the structure of some unit groups or minor groups. In order to do this, one should try to re-define the
exiding categories in terms of the nationd criteria. This will highlight problem areas and suggest
possble solutions. Some of this work might have to be deferred until information collected
nationdly is avalable. The fird gep in the process of adgpting the modd to suit nationd
requirements will therefore be to examine the implications of the difference in criteriafor the Structure
of the NSCO.

If the selected model is based on criteria that are quite different from those adopted for the
new NSCO, then the utility of the modd will be limited to that of providing an organisationd
framework for the initid collection of informetion about the occupations gppearing in the nationd
economy, including the organisation of an occupationd andys's programme; and in this case it will
be necessary to adopt a zero-based gpproach to the design of the new structure, which will start
with the collection of rdevant information, and use the results to identify and define appropriate
occupational categories that can be aggregated to form higher level groupingsin the structure.

3.2 Useofapriori knowledge

Once the modd structure has been nrodified to take account of the nationd criteria and
gpecific circumstances, the next step is to incorporate any modifications suggested by a priori
knowledge of the nationa labour force. An experienced labour statistician or occupationd andyst
will know a greet dedl about the structure of the nationd abour force and will be able to bring this

Copies of ISCO-88 on floppy disk are available from the ILO. The available filesinclude the structure,
group definitions, and coding indexes as published in the printed version of ISCO-88. Also available are
magnetic copies of still relevant but not up-dated detailed | SCO-68 occupation descriptions.
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knowledge to bear in reviewing the structure of the sdected mode with a view to adapting it to
nationd crcumgances. The following examples will illustrate the type of Stuations which may
warrant modifications to the mode

@

(b)

(©

(d)

(€

®

©

One might know that approximately 80 percent of the labour force is employed in
agriculturd pursuits and that many people so engaged are working in subsstence activities.
This would suggest that dgnificant attention should be given to such occupations in
deveoping the NSCO. If the sdlected modd does not give appropriate emphasis to
agriculturd occupations, one might consider expanding this segment of the classfication and
perhaps refer to other models which can supplement the one selected for the rest of the
NSCO.

A range of occupations that are important in the national labour force may not be explicitly
reflected in the sdected modd. For example, it may make no provison for sibsistence
farming occupations, or it may have a very poor coverage of occupations predominantly
found in the informal sector. In this type of Stuaion, one must identify the shortcomingsin
coverage and their location to ensure that appropriate modifications are made to the
structure.

A higher proportion of the labour force is employed in the tourigt industry in the nationd
economy than is reflected in the model, and it may therefore be gppropriate to develop more
detailed coverage of occupationa groupsin the a tourism area.

The government may have planned new initiatives to establish a large garment manufacturing
indugtry in the country adthough no firms are presently engaged in that industry. Hence,
occupdions in garment manufacturing should be included in the Structure, in anticipation of
future developments. Another possible development may be that recent discoveries of ail
and gas might foreshadow the development of new indudtries and the establishment of
occupations not previoudy found in the nationd labour force.

The nationd government may be concerned with particular policy initiatives such as
locdisation: i.e. the training of loca people to take over jobs currently performed by foreign
workers. In this Stuation, it might be gppropriate to ensure that trainee occupations are
appropriately provided for in the structure so that future occupation statistics will provide
information for monitoring the outcome of the programme,

A high proportion of the labour force may be employed as members of the armed services,
athough many of them work in government departments and perform jobs that would be
done by civilians in other countries. In this Stuation, one should congder providing a more
detailed disaggregation of military occupations than is provided, for example, in ISCO-88.
Alterndtively, one might sub-divide occupations in the armed services into those engaged in
military specidisations and those engaged in jobs with close civilian pardlds. Those in the
latter type could then be classified with persons performing the same occupations in the
civilian labour force.

One may know that the nationd labour force is much smaler than that envisaged by the
selected modd and that consequently occupations are much less specidised in some areas
of the world of work. This would suggest the need to combine 'occupations or even unit
groups into broader categories to reflect the lesser degree of labour speciadisation.
Alternatively, the nationa |abour force may be much more specidised in some segmentsthan
that of the modd, and this would, in turn, suggest splitting some occupations or unit groups
into more findy distinguished categories in the NSCO.
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(h If 1SCO-88 is being used as a modd, then it will be necessary to make a decison with
respect to the trestment of occupations such as pre-primary and primary school teachers,

nurses, midwives and social workers, as | SCO-88 has | eft open the possibility of classfying

them to one or both of the two highest skill levels. Obvioudy the decison has to be made

on the basis of nationd circumstances, i.e. on the level of formad training one would expect

of those entering into these occupations, if the necessary kills were to be obtained in that

way.

On the bass of knowledge of such circumstances, the classfication designer can
immediately proceed to make adaptations to the sdlected modd or, at least, set procedures in
motion to ensure that the issues are addressed and resolved.

3.3 Use of comments from users

Potentia users of a new NSCO, most of whom will be users of the current one, if it exids,
should be consulted dready in the early stages of the project and have some influence on the
sdection of the appropriate modd and the classfication criteria. Idedlly, they will have been invited
to comment on aspects of the proposed model so that particular issues of user concern will dready
be known to the classfication designer. The users comments and suggestions will aso supplement
the classfication desgner's own knowledge of the nationa labour force and probable future
developments. The designer may find it useful to review the results of the user consultation process
and perhaps further analyse the data as particular issues emerge. By providing such advice the users
also provide a degree of commitment to the future NSCO, even if they do not have any formd
influence, and this increases the probability that they will accept and use the new classification.

Among the potential users a key source of occupationd information will be the nationd
employment service and/or private employment and recruitment agencies where these exist.  Job
placement officers of the employment service will have detailled knowledge of many occupations
themselves or will have persond contacts to whom they can refer fieldworkers. Former job
placement and other officers of the nationa employment service have often been recruited as
occupationd andysis fidldworkers.

Job vacancy ligtings prepared by the employment service on the bass of requests from
employers are important for identifying new occupations and changes in the occupationd structure of
the corresponding parts of the labour force. The associated job descriptions contained in vacancy
notices are an important source of occupationa information. If the employment service is not
computerised, condderation should be given to extracting a sample of vacancy listings and
descriptions for a given period and key entering the data on to computer files for subsequent
andyss.

3.4 Use of other informants

Other possble informants about desrable features of the nationd occupationd dructure
and, in particular, the characteristics of individua occupations are:

- chambers of commerce or industry interest groups,
- employer organisations,
- trade unions,

- professond associdtions,
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- researchers and other industry experts,

- vocationd training inditutions;

- management consultants, and

individua enterprises or establishments.

The best method of identifying concrete sources of information will depend on how the
occupations of interest have been identified. For example, if new occupation titles were extracted
from existing Statigtical collections, the name and address of the establishments where the jobs are
located may be avalable from the same source. It may then be possble to extract a list of
edtablishments from the nationd business regiger. Similar use can be made of membership ligs in
chambers of commerce, industry interest groups and trade union federations. Privately published
busness directories and the Yellow Pages of locd telephone directories will dso be useful where
they exis. Alternatively, fieldworkers may have their own contacts based on their previous work
experience and loca knowledge.

One may find that many large establishments have well-established personnd systems with
comprehendve job descriptions, as well as associated information on recruitment methods and
requirements, in-house training, career paths, sdaries, etc. Efforts should be made to collect such
information, preferably in computer readable form. At the very least, such records will be useful to
check the occupationa coverage of the new classfication i.e. can al of the jobs ligted in a particular
establishment be coded to occupations dready identified in the draft classfication. If they cannat,
this may be due to gapsin the modd or draft structure, but it may aso be a consequence of lack of
the necessary information in the sources. One can aso compare the degree of specidisation of jobs
found in a paticular establishment with the sructure of the draft classfication. Establishment
records can aso provide the starting point for selecting particular jobs and job incumbents for job
andyss.

Where it is judged necessary or desirable to proceed with a job anadlyss programme, the
next step is to identify a broad range of different establishments with jobs in the target categories.
Care mugt be taken to sdect establishments which are different with respect to criteria such as size
and age of the establishment, geographic location and the type of technology used. The
establishments selected need not be representative in any Satistical sense.

On-going contact should be made with key users throughout the development process and
their views sought and considered as the structure evolves. When they have particular concerns or
requirements for data availability, every effort should be made to accommodate them. However, it
should be remembered that particular organisations may have vested interests in particular solutions,
eg. to ensure recognition and status for members, and this should be taken into account as their
comments are evauated and balanced againg those of other users. A final, formal, process of user
consultation should be conducted when a complete draft of the new Structure is available.

Error! Bookmark not defined.3.5 Consultations with Error! Bookmark
not defined. experts

One should approach the experts who have been identified as possible informants with a
firg draft of the new definitions and descriptions prepared on the basis of the review of aready
exiging materids. These informants should then be asked to review the materid on the basis of thar
own knowledge and experience. A brief questionnaire should be forwarded to the informants to
highlight the issues which they should address. Particular atention should be given to the
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identification of individua occupations and their delineation from each other.

The firg contact with an informant should be on a face-to-face basis or by telephone to
motivate the person to contribute to the project, by providing afirst description of the project and its
ggnificance and stressing the importance of the expected contribution by the informant. A written
request for cooperation from the appropriate government minister or permanent head of department
is a useful way of enhancing the status of the project and enlisting support.  In this way, their
cooperation may be maintained on avoluntary bass.

Theresfter copies of the rdevant materid should be forwarded by mail with a structured
questionnaire and a request for a reply within a set period, such as one month. It is very useful to
include a brief information paper or pamphlet about the project with this materid. Idedly, the draft
materiad should be discussed during persond visits or at a combined workshop specificaly convened
for the purpose.

Many informants will Smply write comments on the materid which they have received and
attach a covering letter and supplementary materia.  Some respondents will volunteer to contribute
revised drafts covering their areas of competence, and this should be welcomed, without making a
commitment to the way they will be used. The volume of materid received from some
informants may then be quite large. It isimportant to record the receipt of al replies and to file the
information properly for easy retrieval when the responses are assessed.

If no reply is recaived within the set period, consderation should be given to further
telephone contact to give the informant a friendly reminder or to conduct a telephone interview to
solicit the information required. The content of such interviews should be recorded on relevant files.

After the recaipt of materid from al responding informants, al responses should be
reviewed occupation by occupation, to determine whether sufficient materia has been collected or
whether it will be necessary to conduct on-Site occupationd andyss. Particular issues requiring
further investigation should be identified and recorded. Care must be taken in interpreting the
comments received as each of these sources of expertise can have a vested interest in having
paticular information included in the definitions and descriptions.  Individud experts will tend to
meagnify the sgnificance of the segments of the labour force with which they are most familiar and will
press for more disaggregation than is justified in comparison with other segments. Industry experts
will tend to view the world from the perspective of their own particular industry and will emphasise
both the differences between jobs within their industry and their differences with jobs esewhere.
Professiond associations will seek to enhance the status of the occupations of their members. Trade
unions and employer organisations will seek to include materid which may later prove useful for
them in labour negotiations.

When dl comments have been received, the drafts should be revised in the light of a
carefully conddered evauaion of the amount of agreement in suggestions made by the various
experts, the degree of expertise of the various sources of information and the vested interests they
may represent.

Error! Bookmark not defined.3.6 Adaptation of existing
materials Error! Bookmark not defined.

Adapting existing written material which describes occupationsis obvioudy the quickest and
chegpest method of producing a set of national occupationa definitions, descriptions and profiles.
The effectiveness of this drategy depends on the qudity, comprehensiveness and relevance of the
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meaterid available

Possible sources of such written materid include:
- aprevious edition of anationa classification and/or dictionary which requires updating

- working materids produced within the national employment service or vocationd training and
testing authority;

- descriptions of jobs and occupations produced by the education department for career advice
and vocationa guidance;

- destriptions of jobs and occupations produced by the public service board or commission for
use within the public service;

- destriptions of jobs and occupations produced by individua enterprises,

- job advertisements in newspapers and periodicds;

- classfications and dictionaries produced by other countries with a similar [abour force structure;
- descriptions included in ISCO-68 and 1SCO-88.

If the selected modd for the development of the new NSCO is not that of a possible old
nationd classfication it will be useful to try assgning eech and every occupation in the old
classfication to appropriate categories in the new model. In particular if the old national occupation
classification was once properly adapted to the national environment and has detailed descriptions of
its occupationd categories.  This coding process will highlight any problems of coverage and
resolution, i.e. degree of detail, that the new model structure might possess, such as:

the existence or otherwise of occupations of particular importance in the country;

the degree of specidisation of the nationd labour force;
- thevarious types of technology used netiondly;
- differences between practices in large and smal establishments;

- paticular variatons in occupations found nationdly that are not characterisic of gmilar
occupations in other countries; etc

At the same time this process will indicate to what extent occupationd categories from the
old classfication can be retained. It may be possible (1) to retain many of the old categories; (2) to
make margind changes to the composition of some others, and (3) to split some old categories
cleanly into two or more new categories. However, the effectiveness of this strategy will depend on
the extent to which the old occupation categories are homogeneous with respect to the criteria of the
mode for the new NSCO, this Strategy may prove ineffective.

One should aso congder providing references to the nationd standard classification of
indudtrid activities for those occupations which are expected to be concentrated in particular
indugtries.  This would be ussful in identifying contacts for fiddwork and the information might be
presented in the published classfication.

If adgnificant number of the old occupation categories can be retained, this will reduce the
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effort required in drafting new occupationd definitions: it might be sufficient to update many of the
exiging definitions. The retention of old occupationd categories will dso facilitate the task of building
bridges between the old and new classfications to compensate for the bresk in many datitica
series that will occur when the new NSCO is introduced.

It might be sufficient to conduct fieldwork for new occupations identified through:
- recently executed satistical collections;

- knowledge about particular segments of the labour force which have undergone significant
technological or other changes,

- paticular segments of the economy which are known to be organised differently from
corresponding segments of the countries from which materid is being adapted;

- particular segments which are known to have appeared recently as a result of the establishment
of new indugtries;

- paticular ssgments which areimportant for nationd policy formulation and decision making.

The first Sep in the compilation of a new st of occupationa definitions, descriptions and
profiles should be to identify, collect and review dl exiging relevant information. It may be that much
of the materid is suitable for re-use after some relaively minor updating and ediiting to conform with
the standards chosen for the new NSCO. This existing materid should be carefully evauated from
the point of view of its age and currency, type of information content, purpose of origina collection,
callection methodology, language and nationd origin, as well as the consstency of the information
provided by different sources.

The process of adaptation may be sufficient for producing occupationa definitions for the
new classfication dructure. It is less likdy to be sufficient for producing comprehensve
occupationa descriptions. However, the technique of adaptation can be used to produce a draft
verson which can be enhanced and extended later as resources permit. In particular, they can be
enhanced by the process of expert consultations described in the previous section. If one decidesto
rely on adaptation as the principa method for producing occupationa profiles, the adapted profiles
will require extensive vaidation because of their specificity and the range of variation likely between
different countries.

Depending on the age, source, quantity and qudity of the available materid, it might be
possible to prepare draft definitions and descriptions before proceeding further. The definitions and
descriptions should be prepared in a pre-determined format as set out in section 5.2. Failure to
follow a standard format from the outset will necessitate a great ded of unnecessary work at later
dages of the project. Didtinct types of information are best stored in separate fields for easy
identification and retrieva later.  Although the materid may only be a first draft, appropriate
sandards of grammar and expression should be maintained.

The draft classfication, definitions and descriptions created through the process outlined
above should then be presented to relevant local experts to receive advice on the nationd relevance
and accuracy of the existing materiads or draft descriptions. Depending on the scope of the project
and the resources available, this may be seen as a vaidation exercise, or as a preparatory step prior
to undertaking ajob andyds program in priority aress.

Error! Bookmark not defined.3.7 Use of existing statisticsError!
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Bookmark not defined.

Exiging datigica series can provide a wedth of information about the structure of the
nationd |abour force that is of great potentid use to the classfication designer. For example, the
datistics which provide detailed estimates of the labour market size of awide range of occupationd
categories can be very useful in addressing such issues as satistical balance in the new structure and
in desgning categories to meet any target sizes that may have been adopted. The gatigtics should
a0 provide a picture of changes in the labour force over time so that future trends can be better
anticipated when developing the structure.

If the sdected mode for the development of the new NSCO is the old nationd
classfication, then there should be a wedth of avalable gatigtics about the nationa labour force
collected on the basis of that structure. If the selected modd is ISCO-88, then it will be possible to
extract gatistics only sdectively from the old national classfication, i.e. for those categories which
directly correspond to groups in the same structure, or which can be linked into that Structure with a
high degree of confidence.

An andyss of exiding datidicd series may dso highlight many problems in the
implementation of the old dassfication that should be addressed in the development of the new
gructure, and/or in the instruments for its proper use. For example, the nationd census may show
that managers make up 5 percent of the national labour force and that this figure is decreasing over
time; the labour force survey, on the other hand, may show that managers make up 10 percent of
the nationd labour force and that this figure is increasing over time. This type of Stuation highlights
the need to define the scope of the manageria mgor group very carefully and to follow through with
acareful examination of the design of coding indexes and coding ingructions.
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Error! Bookmark not defined.3.8 Use of existing occupational
coding indexesError! Bookmark not defined.

An important step in the development of the new dtructure is to review the scope and
coverage of the classfication which has been sdected as the mode. This is particularly the case if
the model chosen is 1SCO-88 rather than the old nationd classfication. The existing nationa coding
index used for processing censuses and surveys can provide an important input into this review
process. The classfication designer should try to assign to each entry in the nationa coding index
codes corresponding to the model structure. 1t will then be found that some index entries can not be
classfied to any group in the unmodified modd, while for some it may not be possble to assgn the
index entry to only one moded category without further information. In this way the process of
cross-coding will readily suggest dl manner of changes that will be required in the modd dructure
and/or the coding index. It will dso suggest shortcomings in the coverage and definition of
occupationa categories in the old nationd classfication which should be addressed in the
development of the new NSCO.

3.9 Use of occupational responsesError! Bookmark not defined.

Coding indexes basad on the old nationd classification will reflect the classfication criteria
and hence the type of digtinctions between occupationd categories in that classfication. If the
selected mode for the new gtructure is based on significantly different criteria or if the old nationd
coding index is not well developed and maintained, then it will be gppropriate to anayse not just the
exiging nationa coding index but dso a sample of the actua occupationa responses captured in
exiding datigtical collections. Such responses often contain much more detailed information than
coding index entries. This procedure was pioneered by the Audtrdians during the development of
ASCO and was later followed by the Canadians in the development of their new National
Occupational Classification (NOC), where the procedure of drawing a sample of responses from
exiging collections proved to be invauable in the development of the new NOC. Idedly, one
should use a 5 percent sample of responses from the last population census, acomplete sample from
the labour force survey and an appropriate sample of responses from other mgjor applications (e.g.
the regigtration of job seekers and vacancies by the employment services). During the development
of their new Sandard Occupation Classification (SOC), the British used a sample of job titles and
descriptions obtained from the nationd employment service. The responses can be analysed by
visud ingpection, by transferring them to system cards for manud sorting, or by transferring the data
onto computer files and analysing them using computer programme written in a package such as the
Satistical Analysis System (SAS).

The last procedure referred to above provides by far the most effective way of andysing the
data. The responses can be sorted aphabetically; by classfication code; they can subjected to a
word frequency count; they can be manipulated to extract al mention of words or phrases such as
supervisor, labourer, clerk, apprentice, trainee, process worker, machine operator, engineer, nurse,
typing, farming, cooking, teaching, etc. The interrogation of the data in this way provides the bass
for making estimates of the labour market Sze of new categories; of identifying shortcomings in the
coverage of occupations, of identifying problem areas in coding to the exigting nationd classficaion;
of identifying likely problem aress in future coding operations, etc. The sample of responses will
aso provide very vauable input into the design of a coding index for the new NSCO.
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Error! Bookmark not defined.3.10 Use of occupational analysis
dataError! Bookmark not defined.

The results from an occupationa (or job) anadyss programme, whether funded by the
NSCO project or undertaken for other reasons, will normaly provide the best bads for identifying
and defining categories at the occupationd and unit group levelsin the covered areas of the world of
work. However, such programmes are very resource demanding and will normaly not be initiated
solely to serve the NSCO development project but have to be justified by considerations specific to
the use of the resulting descriptions for the preparation of vocationd training or skill testing and
certification programmes.

The job andlyss phase may be targeted at particular occupations across the [abour force or
at particular segments of the labour force, while for the rest, probably the mgority, of occupations
one will (have to) accept the descriptions found in the mode with the modifications and adaptations
suggested by the other types of available materia as relevant for nationa circumstance. This will
follow both from the limited resources normdly available for a NSCO project, and from the high
degree of amilarity of tasks across countries when technology and organisationd forms are smilar.

Experience suggests that, for each occupation, one should undertake job andys's studies of
jobs located in at least three different establishments. The sdected establishments should, as
emphasised earlier, provide a range of different technologies, sizes and geographic locations
whenever possible and relevant.

It is possible that some jobs sdected for study subsequently turn out to have tasks and
dutieswhich are rather different from what was originaly expected. As aconsequence there may be
a need to identify and define new occupations in the unit group or even to completely revise the
proposed list of occupations to be identified in the unit group. Alternatively, the fieldworker may
decide that a particular job dbes not belong to the proposed occupation or even to the proposed
unit group. In this case, a replacement job will need to be selected for study and the fieldworker
should send the results of the origind job andlysis to his or her supervisor. The supervisor can then
confirm the judgement and assign the origina job to be studied in more detail by another fieldworker
who has responsibility for a group which seems gppropriate.

Depending on the work methods used, each completed job andysis will consst of a
completed form and/or a tape recorded interview or on-sSite notes, photographs, organisation charts
and materid extracted from personne files of the organisation, etc. This information should be
summarised and combined into a job analysis record which should be entered into the established
microcomputer data base. The information gathered can then be synthessed to prepare an
occupationa definition and associated description and profile.

The fieldworker should dso prepare a fiddwork report for each occupation anaysed.
Thisreport should include

- alig of al contacts by category;
- alig of dl materids gathered,
- acopy of al materids gathered;
- aligt of esablishments visited;

- completed job andysis forms for each job analysed; and
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- a draft occupationd definition and description for each occupation.Fieldworkers

may aso be required to draft or revise the rdevant unit group definitions in the light of the
occupational analyses conducted.

The fiddworkers should pay particular atention to the homogenety of the unit group
sructure with respect to the chosen classfication criteria, i.e. 'kill level" and 'skill specidization’
when 1SCO-88 serves as model. As suggested above, the fieldworker may decide that additiond or
different occupations should be identified and defined; or that one or more occupations do not
belong in the proposed unit group or even minor group. Any proposed structural changes should be
documented and judtified on the basis of the information collected.
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4  Design constraints

In the design of a classfication the sdected criteria should be used to identify and define a
st of mutually exclusve and jointly exhaustive categories & each leve of the sructure. However,
the classfication designer must dways remember that the NSCO is being developed for specific
practical applications. Although the structure should be based on a conceptua modd, it may have
to be constrained by practicad consderations such as the framework of nationa economic and socid
inditutions, the relative sgnificance of particular occupations in the nationd labour force; data
collection possibilitiesin statistical censuses and surveys, and user demand for statistics on particular
categories of occupations. It should also ke congrained by the need for the Structure to have
aufficient intuitive gpped to provide the basis for its acceptance as a nationd standard classfication.

The gpplication of the chosen criteria will not usudly lead to the obvious delinegtion of a
gangle set of possible categories a any one level of the sructure. The dilemmais partly resolved by
the need to consder other factors such as specific user requirements (discussed in section 4.1); the
need for nec categories (section 2.5); feasbility limitations (section 4.2); datistica balance (section
4.3); development costs (section 4.4); as well as data collection and processing costs (section 4.5).

Error! Bookmark not defined.4.1 Specific user requirements

In the process to identify user requirements it may have been etablished that some of these
may be too specific to be completely accommodated by the selected model and the devel opment of
a st of operationd definitions of the classfication criteria. It is therefore gppropriate to consder
whether it is possble to address those concerns during the development of the Structure. For
example, the nationa employment service may dready be using a classficaion of eg. craft and
related trades workers which differs sgnificantly from the structure of the corresponding segment in
the model for the NSCO. The employment service may aso be convinced of the merits of its own
classfication which it may have been using for along time for job placements and surveys. It may
therefore be necessary to modify the moded structure to make that of the NSCO more compatible
with that aready being used by the employment services. Even if this may compromise some
aspects of the underlying principles chosen for the design of the NSCO, one should not forget that
ther ultimate judtification is that they help to serve significant users needs.

Another consderation may be that there is a dgnificant user demand for datistics on
particular occupations which might not otherwise be separatdy identified. For example, there may
be strong interest in supervisors in different crafts and related occupations. This may leed the
classfication designer to condder creating separate unit groups for these jobs when the NSCO is
implemented. (Another possibility for accommodating this user demand would be to create a
separate variable for "supervising functions', which can supplement the "occupation” variable when
describing jobs.)

4.2 Feasibility limitations

The practicd need to implement the NSCO in datistical collections suggests that serious
congderation be given to collection posshbilities and collection cods at the design stage of the
classfication. The additional need to use the NSCO in applications such as job placement, career
planning, occupationd rehabilitation, etc. dso suggests that the practicd requirements for use in
these gpplications should aso be conddered a the design stage. It is therefore strongly
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recommended that the draft structure should be subjected to a series of practicd tests in the
environments in which it wil later be used. This will ensure that any aspects of the draft likely to
cause problemsin practice are identified and modified before the structure isfindised. For example,
there is little point in cregting separate unit groups for apprentices, trainees and supervisors if field
tests show that it is not possible to obtain the necessary information to code jobs accurately to these
groups. A useful drategy to minimise such problems is to design the sructure so that information
which is difficult to obtain reliably in practical Stuations is used as the bags for digtinctions at the
lower levels of the structure where its impact on coding is reduced. The process of feasihility testing
the draft structure will be discussed in section 7.

Error! Bookmark not defined.4.3 Statistical balanceError! Bookmark
not defined.

When one is designing a classification which divides the nationa labour force into about 10
mgor groups, one might reasonably expect that no single mgjor group should contain more than eg.
50 percent of al jobsin the economy. Indeed, one might expect that most mgor groups would have
an estimated Sze of around 10 percent of the labour force. A possible exception might be a country
where eg. more than 50 percent of the labour force is engaged in occupdtions in the same
production sector, such as agriculture. Even then, one might consider the possibility of cresting
Separate mgjor groups of eg. '‘crop producers, 'anima producers and ‘other agriculturd
occupations. Similarly, if amgor group has an estimated size of |ess than 1.0 percent of the [abour
force, one wonders on what basis it might be termed amajor group. Whileit isthe logic of amilarity
and not the esimated numerica size of a dassification category which in principle should determine
its place in the classfication, the question of sze cannot be completdy ignored in practice, eg.
because of the way the various levels of aggregation are being used eg. in the presentation of
datistics on occupationa distributions.

While consderations of datistical balance could not be important in the development of
| SCO-88, the Audraians paid particular attention to this issue during the development of ASCO.
This was probably because their old occupationa classfication performed o poorly in this respect:
One mgor group in the old classification (" Tradesmen, process workers and labourers'’) contained
more than 35 percent of al jobs in the economy while other mgor groups contained less than 0.5
percent. Although this classfication had 388 unit groups, research showed that 90 percent of al
jobs in the Augtrdian economy were being coded to 10 percent of those unit groups. This was
partly the result of using a structure (based on 1SCO-58) which had not been very well adapted to
the Audraian environment and partly due to shortcomings in coding operations. Many of the large
unit groups were nec groups and their Sze was partly due to their use as a dumping ground for poor
quality occupationa responses. As ASCO has eight mgor groups in the structure and hence the
average sSize of amgor group is 12.5 percent of the labour force, it was argued that a group which
is smdler than 5 percent of the labour force is not, by definition, a mgor group. In practice, the
gpproximate size of the mgor groups ranges from 6.5 to 17 percent. A Smilar design congtraint
was imposed a the other levels of the classification. Hence, the occupations defined in ASCO were
identified on the basis of their Sgnificance in the Audrdian labour force. A somewhat arbitrary limit
of 300 was set as the minimum number of jobs in a group before it was given the datus of a
principa occupation in ASCO. Groups of jobs smaler than this were given the status of
specidisations of the principa occupations.

While opinions may differ about the importance or otherwise of datisticd baance in the
design of a classfication, the issue should be serioudy congidered.
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Error! Bookmark not defined.4.4 Development costsError!
Bookmark not defined.

The number of categories a each leve of the classfication has an impact on the amount of
time and money required to develop the classfication. This is particularly the case a the
occupationd leve of the structure where the task of identifying and defining a large number of
categories can be very codly, in particular if the development of group descriptions and digtinctions
is based on a comprehensive job andyss programme. Countries which underteke significant
projects to develop occupationd classfications therefore usualy will make estimates of the number
of categories they will identify a each leve of the structure for planning and budgeting reasons. A
maximum number of separate occupations to be identified in the classfication is usualy set to control
total cost of development.

Error! Bookmark not defined.4.5 Data collection and processing
costsError! Bookmark not defined.

It is often argued that the more categories a classfication has at the level used for coding
jobs, the greater will be the cost of collecting and processing the information necessary to make al
the distinctions required to code data. This is a concern which often tend to carry significant weight
in gatigtica data collections. However, experience suggests that operationa coding costs depend
more on the tools avalable to the users of the classfication and the nature of the information
required to draw the necessary digtinctions, than on the number of such distinctions.
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5 Development of group definitions, descriptions and
profiles

The sdected modd structure should include a set of definitions for each category of the
classfication. If the chosen modd is 1SCO-88, its group definitions will provide a good basis for
drafting those in the new NSCO. If another classfication is selected as the modd, reference should
gtill be made to 1ISCO-88 as an example of the content and presentation of group definitions. The
group definitions should be drafted in parale with the development of the new structure. The task of
drafting the definitions will encourage the classfication designer to think carefully about the definition
of the scope of each group and hence about which occupations should be identified as included or
specificaly excluded from the group.

When drafting group definitions the dassfication designer should remember that the purpose
of the definitions is to define the content of the occupationd category and not to provide an
exhaudtive description of dl the tasks which might be performed in the jobs classfied within the

category.

The first step to be undertaken in the production of a nationa set of occupationd definitions,
descriptions and profiles should be to identify the users needs for such information and balance them
agang the cogt of collecting, processing and presenting the necessary information. It will then be
possible to make informed decisions about what occupations to cover; what eements should be
produced; when they should be produced; who should produce them; and how they should be
produced. Every effort should be made to sandardise the use of termsin the group definitions

Error! Bookmark not defined.5.1 Functions of an occupational
classification and dictionary

It is now recognised that the dictionary component of an NSCO has fulfilled three important
functions which should be clearly identified and separated. The firg is the function of identifying
and defining the basic occupations (or occupationa groups); the second is the function of
describing them; and the third is the function of characterising them.

Error! Bookmark not defined.5.1.1 Identifying and defining occupational
categories

The mogt important and the least appreciated function traditionaly served by an
occupationd dictionary is the identification and definition of the categories of the classfication.
Statisticians have dften regarded the large quantity of detailed materid as boring and of margina use
for their purposes. However, occupationa (group) titles alone, even when they are supplemented by
coding index entries or lists of occupations included or excluded, do not provide an adequate basis
for defining the categories of an occupationd classification: the categories need to be defined in
terms of the set of primary tasks which provide the basis for classifying particular jobs as belonging
to the particular occupational category.

The number of ‘occupations to be usefully identified separately in an economy depends on a
judgment of how smilar two jobs must be before they can be regarded as belonging to the same
‘occupation’.  Just as the number of leves in the classification structure depends on the different
requirements of its various applications, the number of categories identified and defined at the most
detailed level depends on the gpplications of that level. E.g.. the greastest demand for detailed
categories comes from users engaged in job placement and human resource development and
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management, including skill testing for occupationa certification, but epidemiologists concerned with
the effects of working conditions and exposure to harmful substances on the hedth of workers will
aso require the specification of detailed occupationa groups. At the same time the greeter the
number of categories identified and defined, the more specific the definitions need to become, the
more quickly they will need to be updated and the more frequently new ‘occupations will need to be
identified and defined. The cost of preparing and maintaining a large set of definitions of categories
must therefore be balanced againgt the benefits obtained from having the detailed informeation readily
avaladle.

The particular sets of jobs which we identify and group together as an ‘occupation’ or in an
occupationa group depends on our conceptud framework, the type of applications which are given
priority and the resources available. From this perspective, a particular ‘occupation’ does not have
an independent existence outside of our theoretical framework for identifying and grouping jobs into
‘occupations, and ‘occupations into groups. Therefore, it is necessary to define the 'occupations by
identifying the primary tasks of jobs and the categorisation of those tasks.

The definitions used to define groups of occupations need to be precise and to focus on the
information necessary to differentiate each of them from the others. The definitions should be
designed for quick reference by the sophisticated user; they need not provide an exhaudtive
decription of dl aspects of the occupations involved; ther relaive brevity (and hence nort
specificity) will reduce the need for updating and revison. The terms used in the definitions should
be as standardised as possible and the language used can be aimed a a sophisticated reading level.

The number of categories identified as ‘occupations in 1ISCO-68 was 1506, whereas the
number in exiging NSCOs ranges from e.g. 1,097 in ASCO's First Edition to 6,700 in the Canadian
CCDO to 12,741 in the 1991 verson of DOT. Many nationd datistica classfications may have
fewer detailed categories than ASCO, First Edition, but then these categories are usudly regarded
as 'groups of occupations.

Error! Bookmark not defined.5.1.2 Comprehensive description of
occupational categoriesError! Bookmark not defined.

The most readily appreciated function traditionaly served by an occupationd dictionary is
that of providing a comprehensive description of the occupations identified. The descriptionsin a
nationd dictionary provide the principa source of readily avalable occupationa information and
many occupationa characteristics can be derived from the content of the descriptions. A set of
associated occupational descriptions has a vitd role to play in many applications of the NSCO such
as career education, vocationa guidance, curriculum devel opment, etc.

In particular when used as basis for vocationd guidance the descriptions will be used by
persons with awide range of backgrounds. They should therefore be addressed to a lower reading
age than the definitions, e.g. to persons with year 10 of general education. The emphasis should be
on communicetion rather than on brevity and precison. Depending on the priorities of those
developing the descriptions they can cover al aspects of an occupation including an exhaudtive
description of the tasks which may be involved, the context in which the work is done, typicd
characterigics of workers employed in the occupation, career posshilities, information about
education and training opportunities, labour market outlook, relaive levels of remuneration, etc.
There are obvious advantages in identifying al of these attributes separately and thereby facilitating
the incorporation of the information into a computer database for quick and efficient updating,
searching and andyss. However, the usefulness of such a database is determined by the accuracy
and comprehensiveness of the basic information: clever database design cannot compensate for
poor data quaity. The comprehensive nature of the descriptions will mean that they will tend to date
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quickly and hence will need regular monitoring to determine whether or not they should be updated.

There can be provison for including information on geographica variations in the content of
jobs and the context in which the work is done. All of this information can be stored in a nationd
data base of occupationd information which can, in turn, be linked to a nationa database of
education and training courses to support the various applications of the dictionary. Appropriate
extracts from this information can be published in the form of specid job guidesto be distributed to
school leavers, people leaving military service, released prisoners, women's refuges, centres for the
rehabilitation of the disabled, etc. Some countries, eg. Audrdia, prepare annuad updates of
selected occupational descriptions for purposes such as career information and vocational guidance.

The occupations identified in this materid should be congstent with those in the NSCO but may be
limited to a subset of greatest relevance or interest to e.g. school leavers and other job seekers.

Countries conddering the development of a new NSCO should serioudy consder
separating the functions of identification and definition of '‘occupations on the one hand from
description on the other. The definitiona component is essentid for the correct interpretation of the
classfication and should be developed and published as part of the NSCO. The descriptive
component can be regarded as a closdy related but separate entity from the classification; one that
requires more research as well as frequent updating of certain types of information, eg. concerning
traning requirements and opportunities. Updated descriptive materid will obvioudy provide
vauable input to reviews of the identification and definition of occupationsin the NSCO.

Error! Bookmark not defined.5.1.3 Occupational profiles

Attempts to characterise occupations in terms of occupational profiles are as old as the
dictionary tradition itsdf.  An occupational profile ams to characterise the jobs classified to an
occupation on a wide range of criteriaand present the information in itemised and coded form, to be
reaedily incorporated into computer databases for searching, matching and andyss. The data items
included typicdly cover:

- education and training requirements for satisfactory performance of the tasks and
duties characteristic of an occupation;

- characterisation of the tasks involved;
- il typologies,
- characterisation of the context in which the work is done;

- - characterisation of the outputs of the work.Some countries have extended the
framework to include information relevant for those who want to consder career
possihilities, such as

- - labour market sze;

- rediveleves of remunerdtion;

- promotion prospects;

- auitability or otherwise for persons with particular handicaps or abilities,

- - exposure to harmful substances, dangers, difficult or straining postures or extreme
temperatures, etc.The information contained in occupationd profiles has relevance dso for
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eg.

- - design of vocationd training and skill testing materid;
- gaff recruitment;

- job placement;

- career counsdling;

- jobevaudtion;

- the assessment of workers compensation;

- occupationa rehabilitation, etc.

Occupationa profiles can provide a very comprehensive picture of the characterigtics of
occupations for use in awide range of important applications. It may be sufficient for many countries
to focus on a set of occupation profiles which are sufficient to accurately classify each occupetion in
terms of the classfication criteria adopted for the NSCO, eg. skill leve and specidisation. Such
profiles would obvioudy improve the accuracy of classfication decisions and smplify the process of
completing the dructure of the classfication. They would dso have important uses in many
applications of the NSCO. However, many of the available methodologies for congructing the
occupationa profiles are difficult to vdidae, and they are dl codtly to gpply reiably to a large
number of occupations, or even on a grict priority basis - i.e. for 'occupations which are particularly
important e.g. from a training or skill testing perspective. One must consder whether or not the
intended applications of the NSCO and/or a NDO judtify the cost of producing associated
occupationd profiles.

Most of the development work on occupationd profiles has been done in the United States
and, to alesser extent, in Canada and Augtrdia. The first edition of the DOT contained occupationa
profiles on "worker characteristics requirements’ and on "physica demands', dimensions included as
gandard components of the job andyss methodology. DOT originaly atempted to classify
occupations on the basis of amilarity with repect to these dimensions. The Strategy later changed to
presenting occupationa profiles as coded information, some included as part of the DOT identifying
code for each occupation and the remainder as an attachment to the occupational descriptions.

There has not dways been a well developed conceptud basis for the variables included in
the profiles and many profiles have mixed the characteristics required by the job with atributes
which are typica of people employed in those jobs without being part of the job requirements. The
methodologies developed by the US Department of Labor (DOL) contain elaborate techniques for
describing jobs and people and for matching them. Its theoretical foundations are based on the
assumption that the 'fit' between a worker and his’her job will depend on how well matched the
worker's capacities for working with data, people and things are to the corresponding job
requirements. The theory assumes that dl jobs require workers to reate to each of these in some
way: in relaion to things, workers draw on physica resources, (i.e. dexterity and strength); in
relation to data, on mental resources (reasoning, knowledge); and in relation to people, on
interpersona resources (communication, empathy, authority). The functions relating the worker to
each of these characterigtics are assumed to be ordind and hierarchica proceeding from the smple
to the complex, and thisis an assumption which has often been challenged.

Both the USA and Canada have developed manuds for the collection and coding of
occupationd profile deta. The latest revison of the methodology used for DOT is described in US
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Department of Labor (1991): Handbook for Analysing Jobs, US Government Printing Office,
Washington, D.C. Since the US Department of Labor completed a review of al aspects of the
DQOT in the mid 1990s, countries considering the development of occupationd profiles should study
the results of that review (US Depatment of Labor, 1993: A New DOT: A Database of
Occupational Titles for the Twenty-First century. Report of the Advisory Pand for the
Dictionary of Occupationd Titles). The reader should adso refer to extensons to the DOL
methodology presented in Sydney Fine: Functional Job Analysis (FJA); and Dae Yoder: Job
Information Matrix Systems (JMS). See dso A.R. Miller et d (1980): Work, Jobs and
Occupations. A critical review of the Dictionary of Occupational Titles, in particular Section 6:
"Procedures used to produce the Fourth edition of the Dictionary of Occupationd Titles'.

As mentioned above, the Canadian CCDO included a second volume wholly devoted to the
presentation of occupational profiles for each of its 6,700 occupations. However, the Canadians
did not develop a new set of occupationd profiles when developing the new National Occupation
Classification (NOC) which have replaced the CCDO.

The Audrdians had planned a publication as part of the ASCO firgt edition containing what
were termed Job Content Factors (JCFs), The JCFs condsted of coded information
characterising each occupdtion in the classfication. The JCFs were origindly developed aong
gmilar lines to that followed by the Canadians. However, the conceptuad mode underlying the
profiles was later reformulated to focus more on job requirements rather than on the characterigtics
of the workers employed. A set of JCFs was published as part of the ASCO Working Draft
(1983) but resource limitations prevented their incluson in ASCO First Edition (1986). In 1992,
the Audrdians resumed work on the refinement of the conceptuad modd as part of a plan to
produce JCFs for the second edition of ASCO. Those interested in this work should contact the
Education and Skills Analysis Branch, Department of Employment, Education and Training
(DEET), Canberra.

Indonesia has aso developed occupationd profiles for alarge number of occupations on the
basis of an extensve job andysis programme modelled on that of the US. Those interested in this
work should contact the Sub-Directorate for Job Analysis, Ministry of Manpower, Jakarta.

5.2 Format and content of group definitions, descriptions and
profiles

The basic purposes of occupationa definitions, descriptions and profiles is to present the
information in a conggtent, user-friendly format which facilitates quick and easy access to the
information - usng standardised and precise language. The objective is not to write a nove using
colourful and varied language and figures of speech combined in an entertaining literary style.

Error! Bookmark not defined.5.2.1 Format of definitions

The format and content of the definitions of the occupationa categories suggested here is
based on a review of the conventions adopted by exiging nationa classfications, methods of
presentation developed in conjunction with various job andys's methodologies and alogicd andyss
of the needs of their intended agpplications.

The terms used in the category definitions $ould be as precise and as standardised as
possible. As the definitions are intended for technical reference, the use of terms can be designed to
suit an advanced reading level. The definition of an occupationd category should be subdivided into
a number of separae dements (“fidds') including title of category, classfication code, lead
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statement, skill level category, skill specialisation category and the list of primary tasksfor the
occupation. Other information may aso be attached to the definition, such as alist of occupations
classfied to the group as wdl of related occupations classfied dsewhere.  The information
presented in each field is described below:

Title

The title of the occupational category should be as short as possible consistent with the
purpose of serving as an indicator of the contents of the category. The title is not intended to serve
as a subdtitute for the definition and idedlly should consst of only one or two words. This restriction
on length is to facilitate the use of correct category titles in satistica tables, data dictionaries and
datigtica analyds sysems.

The title chosen should describe the category as precisely as possble consstent with the
suggested length redtriction.  If there exists a generdly used and recognised title for the occupational
category then that can be chosen, subject to it being sufficiently specific and subject to the need to
differentiate the category from other categories. There is no particular advantage in choosing
category titles which reflect common usage unless such usage is precise and congstent with the
definition of the category in the classfication. Other commonly used titles can be captured in the
coding index where they can be made precise with appropriate qudifiers.

In generd, it is dedrable to choose category titles which identify a category in the context of
other categories belonging to the same higher level occupationd group and in the context of the
name of the higher leve group. Obvioudy, no two categories a any given leve of the Sructure
should have the same name. Where a particular group (e.g. in ISCO-88, Sub-Magor Group 13
General Managers) contains only a single category (Minor Group 131 General Managers) at the
next lowest level of the structure, the same name should be used at both levels of the structure.

Particular care should be taken in choosng the titles of categories which contain sub-
categories. It is usudly appropriate to choose the names of category titles so that they accurately
refer to the contents of al sub-categories which they may contain. Where there does not exist a
Quiteble term in the relevant language to describe the particular combination of sub-categories, the
title of the category should include the titles of each sub-category linked by the conjunction: and.

It is common practice in occupationa dictionaries to present, for the detailed occupations,
and in connection with each definition and the principal title, examples of alternative titles and
specialisation titles. Alternative titles are defined as titles of jobs which include exactly the same
task combination as jobs described by the principd title; specialisation titles are defined as titles
which represent jobs which require the performance of a subset of the range of tasksincluded in the
job described by the principd title. (An exhaudtive ligt of dternative and specidisation titles should
be included in a coding index designed for the purpose of mapping everyday titles and task
descriptions into the correct categories of the classfication.)

Codefor group or occupation

There should be one and only one code associated with each classification category. The
choice of code structure is discussed in section 2.8.

L ead statement

This is a concise statement of the scope of the occupationd category including the main
tasks of the jobs within its scope and the products or services resulting directly from the work done
in these jobs.
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Skill level

This specifies the entry requirements for the jobs included in the scope of the particular
category, expressed in terms of the minimum formal education, previous experience and/or on-the-
job training usudly consdered necessary for recruitment to the jobs classified to this category in
order for the person to give saidfactory performance of the tasks involved within a norma
introductory period. The categories of skill level should follow those defined for the skill leve
classfication criterion. Specid requirements, such as licenang, should dso be indicated under this
heading.

Skill specialisation

This specifies the field of knowledge, tools and equipment, and materials required for the
performance of the tasks. It is preferable to specify these three components as distinct sub-
headingsField of knowledge: This variable ndicates the subject matter which is essentid to the
performance of the tasks. When rdevant it may be useful to use the fidds identified in the nationd
classfication of educationd qudifications.Tools and equipment: This variable indicates the plant,
machinery or hand tools used in the performance of the tasks.

Theterm plant is used to describe mobile or Sationary equipment which is large in Size,
performs severd related functions, and is usudly controlled by more than one operator who may be
indde the unit, eg. a gas liquefaction plant, a dragline The term machinery is used to describe
dationary equipment which is not as large as plant, and typicaly performs one processing function. It
is usudly controlled by only one operator who may be outside the unit, eg. a mixing machine, a
bottling machine.The term hand tools is used to describe equipment which is smal enough to be
moved and operated by one person eg. a hand saw, a motor-driven circular saw, an dectric
drill.Materials: This variabdle indicates the materials which are extracted, transformed, processed,
refined and/or fabricated as an essentia part of the performance of the tasks.

Primary tasks

This statement should list dl the tasks which are common to jobs within the scope of the
occupationd category. An individua task can be defined as a series of work activities (elements)
which are needed to produce an identifiable output that can be independently used, either by en
‘end-user’ or asinput to a further stage of production by someone else (see Gilpatrick: 1977b: 2-1).

Each task should be a separate item and the description should begin with the corresponding action
verb. If there is a natural ordering of the tasks in a time sequence, this order should be used for
presentation. The set of tasks is best presented as a list, e.g. in the manner used for presenting the
elements of occupationa descriptions.

Occupationsincluded

This heading should list examples of detalled occupationa categories included in the scope
of the group being defined.

Related occupations classified elsewhere

This heading should list related occupationd categories classfied in other segments of the
gructure. One should include occupations classfied € sewhere which are likely to be confused with
the occupation being defined here, eg. nurses aides should be listed under this heading if classified
to agroup different from that of registered nurses.

Comments
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This heading should lig items of rdevant information not given dsewhere, eg. awy
restrictions to entry into the occupation based on the need for certain types of certificates.

5.2.2 Format of descriptions

The format of occupational descriptions should broadly follow that described for
occupdiond definitions.  However, the object of the descriptions will be to provide a
comprehensive picture of many aspects of the occupations, including those dready covered in the
definition. The occupationa description should thus be consistent with the corresponding definition,
but should present a much broader range of informetion.

Examples of the type of additiond items which should be included in occupation descriptions
are

- adescription of dl tasks which workers in the occupation may be required to perform,
not just those which are common to al jobs in the category;

- adescription of job functions, e,g, as supervisor of other workers;
- adescription of typica physica and psychologica working conditions;

- adescription of the context in which the work istypicaly done, eg. as part of ateam, in
large or smal organisations, as sdf-employed;

- theidentification of indtitutions offering vocationd training for the occupation;
- reativelevelsof remunerdion;
- information about labour market prospects;

- description of possble career paths, with information about training and experience
requirements; etc.

For quick reference, attractive presentation and ease of maintenance, the information is best
presented as alists under specific headings.

Error! Bookmark not defined.5.2.3 Format of profiles

Occupdtiond profiles have usudly been presented as a set of codes. This formalised
presentation is compact and makes it feasible to attach the profiles to each occupationa description
in a gngle volume dictionary. However, the complex coding sysems and the smdl type faces
typicaly used can act as a barrier to the use of thisinformation. A possble dternative is to publish
the profile information in a separate volume which need only be purchased by those who can make
use of the information. The additiona space of a dedicated volume may aso make it feasble to
employ a less cryptic and more user friendly presentation e.g. by the use of graphs. It may dso
make it eader for the profile information to be produced and updated independently of the
occupational descriptions. This consderation can be important when available resources are limited
and, by staggering the workloads, provides a means of mantaning a reservoir of gaff with
gppropriate skills on a continuous basis.
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5.2.4 Computer presentation

A NOCD will be designed to serve as the basic source of occupationd information for a
multitude of applications, and the definitions, descriptions and profiles have traditiondly been
presented in the form of a printed publication. The materid has usualy been presented on the basis
of the classfication structure, but examples exist where the presentation is in dphabetical order of
occupationd titles, by type of industry in which the occupations are most common, or by type of
traning which ismost relevant.

The avalability ad ease of use of modern database software for microcomputers is
chdlenging the traditiond dominant role of the printed text as the basis for presenting and
disseminating occupational descriptions and profiles. The use of database technology offers a much
more flexible means of accessing, andysing, updating and matching information than is permitted by
the organisation of the materid by arigid classfication structure or aphabetical sequence. At the
same time, the definitiond role of the dictionary can be separated from the descriptive one and the
presentation of the classfication structure can incorporate definitions and exclude the detailed
descriptions, whenever those are not needed. We can foresee the development of occupational
information systems which are composed of many specialised sub-systems developed to serve the
needs of different gpplications, but which are integrated by a standard classification structure which
identifies and defines dl categories and pecifies thair inter-relationships.

The need to have a fixed classfication to facilitate the andyss of changes in occupationd
datistics over time is in gpparent conflict with the need for frequent updating of occupationa
information. However, the conflict can be minimised if one separates the role of definition and
aggregation from the role of description.

5.3 Preparation of draft definitions and descriptions

It may be necessary to conduct the first round of fieldwork as a pilot study to identify any
remaining problems in the methodology chosen and to provide further training for fieldworkers by
on-the-job experience. It may aso prove necessary to repeat some of the early fidldwork at a later
date when the operation is more established.

It must be remembered that reviewing exising definitions and descriptions and the
preparation of new or revised materid should be an ongoing task if the dassfication and its
associated information systems are to remain current.  Accordingly, the issue of how to establish
ongoing communication channels with exigting information sources should be addressed and
drategies developed to achieve this objective, even if the work initidly is carried out within the
framework of a project organisation.

Idedlly, the fieldworker(s) who undertook the job analyses should aso prepare the draft
definitions and descriptions for the appropriate occupation. Since they have conducted the
fiddwork, they will have more inaght into the jobs than someone who has to rdy on only the
recorded materid. This assumes thet the field Saff after training have gppropriate kills in written
expression, editing and the use of word processing packages.

Thefirst step in preparing a draft occupationd definition and description isto ensure that al
jobs analysed are correctly grouped into the relevant occupation(s) and unit groups. The results of
some job andyses may result in the re-alocation of those jobs to other occupations than the ones
sdected origindly. Particular attention must be paid to the issue of homogeneity with repect to the
tasks involved and the chosen classfication criteria To group jobs into occupations, a Ssmple
comparison of the main tasks identified can be the basis of decison making: the main tasks should
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be the same. By main tasks one will normaly understand those tasks which are deemed most
centra to the successful performance of the job. These are not necessarily those performed most of
the time, but those tasks which are performed frequently should also be carefully considered, even if
they seem trividl.

The drafts can be prepared using a standard word processing package on a microcompute.
To avoid later difficulties, it is preferable for dl drafting to be done using the same word processing
package. The files can then be converted and stored in the appropriate database. The database of
occupation definitions and descriptions should obvioudy be distinct from the database of individua
job andyses. It will be an advantage if fidldworkers draft occupationa definitions and descriptions
in a standard form which can be represented by a key entry screen on the PC, identifying each
diginct fidd, eg. title, code, lead Satement, skill level, <kill specidisation, primary tasks,
gpecidisations, eic. Thiswill bresk the task into a number of smpler components and ensure thet all
the necessary information is presented. It will aso serve to identify any missng information which
can then be investigated further.

5.4 Coding and derivation of profile data

The coding and derivation of profile data will depend very much on the scope of the
information which is being collected and the work methods used. The work should be done by a
team of at least two people working together to reduce the danger of any systematic bias caused by
the views of just oneindividud. To have athird person to serve as "referee”’ in case of disagreement
would dso be an advantage. The referee should probably be a technica supervisor. (A smilar
approach may aso be adopted for the drafting of descriptions and definitions, at least for those
which have to be devel oped without the support of amodel.)

Error! Bookmark not defined.5.5 Circulation to contacts for
comment

Once the draft materid has been prepared for a particular occupation, a copy should be
sent to the establishments where the fieldwork was undertaken and/or to the contacts who provided
the necessary information. This both because it is a courtesy and because the information recorded
may be useful to the establishments or contacts concerned. It dso provides an opportunity for
correction of any obvious mistakes and mignterpretations. If there are doubts about particular
issues, this aso provides an opportunity to resolve them. It may be necessary to remind the
contacts that the objective is to produce national materid and that variaions in practices between
different establishments cannot aways be reflected.

Informants should be thanked for comments received even though it may not dways be
possible to incorporate those comments into the revised draft. It should be remembered that one
objective of the development work for an NSCO is to establish ongoing sources of occupational
information for maintenance and updating purposes.
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6. Review and editing of drafts

When the draft materid for a particular set of occupations has been updated to incorporate
comments received from establishments and contacts, it must then be reviewed to address such
guestions as.

- the comparability of detail in information content across different occupations and
aggregate groups,

- the sandardisation of terms used in the definitiona and descriptive materid;

- therdative levels of aggregation across groups.The review is best done by using segments of the
draft ructure as the organisng framework, and can be done in conjunction with the drafting of
definitions for the appropriate unit and minor groups.

The work is best done by a core group of two or three staff members, as the fewer the
number of people involved in this sage, the easier it will be to produce standardised and
comparable materid for dl segments of the classfication. The reviews should be done by persons
who were not directly involved in the preparation of the rlevant draft materid; who have well above
average skills in written expression and editing; and who have a broad perspective on the project as
awhole.

6.1 Standardisation of terms

The appropriate style for the preparation of occupationa and group definitions and
descriptionsisthat of atechnica reference manud rather than that of anove. It isimportant that the
language used should be concise, precise and consgtent. It is very important to ensure consistency
both within the classfication and dictionary itsdf and with the terminology used by technicd
specidigts in the respective areas, and reference should be given to synonyms and specidized terms
whenever rlevant. If possbd there should aso be consultations with specidists in those ingtitutions
which are generdly responsible for normaization of the nationd language(s) and the monitoring of
itstheir devdopment. The condruction of an occupationa classfication, and in particular the
creation of good group titles, will often involve the coining of new terminology, and this should be
donein amanner respecting nationd linguistic norms and standard usage as much as possible.

Sandardisation of terms is particularly important if the occupaiond definitions and
descriptions are to used in a computer database. The text search fadilitiesfor key words will only
be effective if those words are used in a congstent manner.

The same activity should aways be described by the same terms, and a particular term
should not be used to describe different actions or Stuations. If a number of synonyms exist one of
the terms should be chosen and used as the standard term.  These congderations gpply particularly
to terms used to describe the main tasks of an occupation or the primary tasks of a unit group. For
example, if a sales manager manages a team of sales representatives, then a farm labourer
should not manage atractor - (9hewill drive or operate it. Smilarly, if asales manager issad to
manage a team of sales representatives then a purchasing manager should be described as
managing rather than directing ateam of purchasing officers. Again, a civil engineer may advise
clients on the most gppropriate methods of construction; a community nurse may advise clientson
persond hygiene; however, a ticket seller does not advise customers on the price of tickets - he or
shemay inform customers about such meatters.
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An effective procedure to achieve sandardisation in the use of terms is to use the indexing

facility of the Word Processing software, or a specidised computer programme, to identify and

index al nonttrivia words usad in the definitional and descriptive material. All occurrences of terms

such as manage, direct, advise, infform operate, drive, efc. can then be examined for use

consstency. When necessary, the choice of terms should be changed and the analysis repeated to
further refine the congstency of their use.

6.2 Review of occupations identified

A reviewer should begin by studying the drafts for the complete segment, eg. the draft
minor group or sub-mgor group, to get an overview of dl the occupations which have preliminarily
been included there. The reviewer should then study the fildwork reports from each fieldworker
involved to identify the principa problems encountered and issues raised a the different levels of the
classfication.

There are a number of important issues to be addressed. They are apparently smple, but
the task must be done with much care and attention to detall.

The firg question is. Do the occupations identified in a particular unit group or minor group
represent a set of mutualy exclusive categories which, taken together, jointly exhaust the intended
coverage of the group? It is useful to do this in conjunction with the preparation or review of the
draft unit group or minor group definition. The primary tasks identified and the entry requirements
listed in the various occupation definitions should be carefully studied to ensure that the occupations
are, in fact, diginct. Conversely, one should check that the proposed occupations are sufficiently
homogeneous with respect to the classification criteria and do not need to be further disaggregated.
This is where the work with the occupational descriptions and the work to develop the classification
structure come together. One should aso check that the tasks identified and entry requirements
listed are such that the particular occupations are correctly classfied to the proposed unit or minor
group. It may be necessary to revise the definition of the scope of the unit group as well as the
decison to include or exclude here particular occupations. These decisons are particularly
important for the future validity of the classfication, and will need to be reviewed a number of times
aswork progresses on other segments of the structure.

The second question is. should a proposed ‘occupation’ be identified as a separate
occupation or should it be a specidisation of a more generd occupation? For example, should 'gas
fitter' be a specidisation of ‘plumber’ or a separate occupation in its own right? The answer will
depend on: the target number of occupations projected for the classfication as awhole; the number
of such jobs in the nationa labour force, and user demands for information about particular
categories. The staff member who prepared the origind draft will have addressed such questions,
but it isimportant that they are reviewed aso from a broader perspective.

It isimportant that an independent assessment can be made of the adequacy or otherwise of
the source materia used to prepare the draft occupationa definitions and descriptions.  The
reviewer should examine the range of contacts made and the number and type of establishments
where the fieldwork (if any) was conducted. The necessary information should be recorded on the
appropriate fieldwork record for future use.

Particular attention should be given to the titles of the individual occupations and of the
group as awhole.

Error! Bookmark not defined.6.3 Consistent levels of detailError!
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Bookmark not defined.

The objective here is to ensure that the amount of information included in a particular
occupationa definition or description is comparable to that for other occupations. It is difficult to
achieve conggent levels of detall in occupationd definitions and descriptions but it is desrable to
make the extra effort to do so. The amount of detail given depends on whether one is considering
an occupationd definition or description and aso on the intended use of the resulting materid. It
may be sufficient to describe abus conductor as

- "sdling bustickets';or one may say that
- "heor she collects fares and issues tickets and gppropriate change'; or one may say that

- "he or she asks the passenger for his destination, determines the appropriate fare and
informs the passenger, collects money, caculates the correct change, prepares the chengein
one cent, two cent, five cent and twenty cent coins, issues the ticket and appropriate change
to the passenger and thanks the passenger for his or her patronage’.The last of these
dternatives would seem appropriate in vocationd guidance materid, but probably to
detailed for the occupationd definition. However, if it is once decided to adopt that
description of the tasks of a bus conductor, then this has obvious implications for the
amount of detail required in describing the tasks of a packaging machine operator, a
farmer, a salesperson, etc.

6.4 Review of unit group structureError! Bookmark not defined.

The firgt question here is. Does the type and number of occupations identified in a particular
unit group represent a level d disaggregation congstent with that in other unit groups in the same
minor group, the same sub-mgor group, the same maor group and in the classfication as a whole?
If there is a strong user demand for information on particular occupations, it may be necessary to
employ more detalled categories in some segments than in others.

The second question is: Should anot elsewhere classified (nec) category be included in the
unit group or the minor group? Such categories should only be cregted if there are identifiable
occupations which are within the scope of the group and not covered by the other proposed
categories and which are not important enough numericaly (or otherwise) to be identified separately.

At the drafting stage, it may not be possible to determine the answer to such questions with
aufficient certainty. If a suitable code convention has been adopted for nec groups, additiona
groups can be defined later if operationa experience indicates that thisis necessary.

6.5 Preparation of revised drafts

The reviewer should prepare revised draft definitions in the light of the above examination.
Where necessary, (She may refer the drafts back to the fieldworker and request that additional
information sources be provided, eg. through consultations with the origind sources. Where
necessary, some additiona training of fieldworkers should be provided.
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7  Feasibility testing of draft structure

When a complete first draft of the sructure is avalable, it is highly dedrable to test the
feaghility of using the classfication in dl of its principa gpplications. Problems identified a this sage
can then be addressed in subsequent drafts of the structure. If the testing process is done on an
iterative basis, there should be few unknown operationa problems when the dassfication is officidly
implemented and being integrated into the relevant satistica and administrative procedures.

Satidtica feashility testing presents fewer problems than adminigrative testing. The former
requires minima interference with the norma operations of the Statistica office because the testing
can be done on samples extracted after normal operationa processing of the data is completed. It
can aso be done on data collected during the course of other development work such as that
gathered in the course of questionnaire testing. To test a draft classfication in adminigrative
goplications is, however, difficult without interfering with day-to-day operations.

Error! Bookmark not defined.7.1 Statistical feasibility Error!
Bookmark not defined.

Extensve operationd testing on successve drafts of the classfication during its development
was carried out during the development of ASCO, because many users doubted the feasibility of
successtully implementing a skill-based occupationd classfication in satistica censuses and surveys.

However, it was quickly realised that the benefits of such testing gpply to any development of anew
classfication or revison of an old one.

The ABS team worked with a 2.5 percent sample of occupationa responses from the last
Census of Population and Housing and severa complete labour force survey samples. In addition, a
question testing and evaluation programme was conducted as part of the extensve development
programme for the next population census. This provided the opportunity to investigeate the effect
on data qudity of dl manner of variations in question wording, and it provided the opportunity to see
if particular feasihility problems could be addressed by asking additiond questions, by variaionsin
the order questions were asked, by dterations in question wording, by aterations in the ingtructions
given to respondents and by giving carefully chosen examples to illudtrate the type of information
required.

Since the labour force survey was conducted using interviewers rather than relying on
respondent completion of questionnaires as in the population census, a Smilar question testing and
datistica feaghility testing programme was conducted using complete labour force survey samples.
Since the annua employment survey used questionnaires completed by agents of employers rather
than members of households, the programme was extended to include that survey. Smilarly, the
programme was extended to include occupationd responses obtained in industrial accident
collections.

The data collected in this way were subsequently used in an extensive programme of
operationd testing to ensure that it would be possible to identify and code to the categories defined
a dl levds of the structure and as the basis for the development of a draft coding index for the new
dructure. Each new draft of the Structure was tested using occupationa responses from many
different samples. For this purpose, ateam of part-time coders were employed in the centrd office
for a period of severa years during the development of the classification. The coders formed an
integra part of the development team and worked under the day-to-day supervison of staff engaged
in developing the dructure. This provided the development staff with direct feedback on problems
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arisng in the use of the dassfication as wel as giving them experience in developing processing
ingructions and training other staff to use the dassfication.

ASCO was designed so that it would uilise as much as possible of the information usudly
provided by respondents in censuses and surveys i.e. the process of moving from an occupationd
response to an occupationa code should result in the minimal loss of relevant information. The
dassfication was adso designed so as not to require information which was not available from such
sources. This was achieved by the iterative process of design and testing referred to above. The
feashility testing programme required that successve drafts of the coding index be developed in
pardld with successive drafts of the structure.  Since there are many more occupationd titlesin an
occupationd coding index than there are occupationa categories a the most detailed level of the
dructure, this procedure resulted in the identification of many deinegtion problems between
categories in the draft structure.  These could then be addressed and resolved. Further, the
progressive development of the coding index on the basis of extensive coding tests meant thet the
index was well developed by the time the classification was implemented in Satigtica collections.

The basic methodology involved:
- theproduction of ligtings of occupationd responses from the various data sets,

- the coding of these responses to the most detailed level of the proposed structure judtified
by the information content of the response;

- thekey entry of the resulting codes and the merging of the codes with the origind data s;
- the sorting of the merged data set into Structure orde;

- theproduction of ligtings of occupationa responses and codes in Structure order;

- thereview of coding errors by an examination of the ligings,

- the review of the results of the coding operation in terms of the percentage of responses
which were coded to each level of the proposed structure on the bass of various
combinations of data items.The analyss of the results was conducted on a mgor group by
magor group basis so that particular aspects of the structure which gave rise to coding
problems could be identified. The consstency of the coding of each data set was assessed
by producing new ligings of a 10 percent sample of responses from the data set and
repesting the coding operation using different coders.

The production of lists of occupationa responses together with their assigned codes, sorted
in gructure order, made it very easy to identify problem categories. A dmilar ligt, sorted in
aphabeticd order of basc word in the occupational responses, made it very easy to identify
problem responses. A quick visud ingpection of the printed lists was sufficient to reved incorrectly
coded responses and the origins of the problems were easily traced.

Most data sets were coded as many as twelve times to evauate:

- the utility of different combinations of data items on topics such as occupationd title,
tasks, materids, tools, etc.;

- therdative qudity of responses obtained as aresult of variations to question wording for
each of thesetopics,
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- therdative effectiveness of various coding dtrategies,

- the measurement of accuracy rates and inter-coder consistency rates,
- thedatidtica feadhility of successve versions of draft structures.

For each test, a new ligting of the relevant data set was produced which contained only that
subset of dataitems which were to be used in that test. Significant improvements in data qudity were
achieved in dl these collections and this reduced the need to compromise the structure of the
classfication. When, after al possble measures had been taken to improve data qudity, particular
segments of the structure gill posed problems in a number of different collections, there was no
choice but to modify the classfication. In generd, digtinctions between categories which proved
difficult to draw on the basis of available data were relegated to the lower levels of the classfication.

Two examples will illustrate the sgnificant effect which this had on the structure of ASCO:
Operationd tedting reveded that it in Audraia was not possible to digtinguish reliably between
gpprentices and tradespersons without asking a number of additiona questions just on this issue.
Similarly, it was found that it was not possible to distinguish between supervisors and the workers
they supervise without asking a number of additiona questions on the specific issue of supervison.
However, there are limits on the number of questions which can be devoted to any one topic in most
generd surveys and censuses. Since ASCO was designed so that the unit group level would be the
principa gatistical collection level, both of these digtinctions are now made only at the occupation
level of the structure.

It is strongly recommended to conduct feeshility testing as an integrd pat of the
development of any new classficaion, even if resources cannot permit the scale of testing carried
out by the Audrdians.

Error! Bookmark not defined.7.2 Testing of administrative
feasibility Error! Bookmark not defined.

The obvious place to testing the draft classfication in adminigrative functions isto use it in
the nationa employment service, which normdly is the mgor non-datistica user. However, care
must be taken to ensure that the testing can be carried out with a minimum of disruption to the day-
to-day operations of the employment service. One possible strategy is to test the draft classification
in one region or in a number of selected employment offices throughout the country where the staff
are more capable than average and the workload is not so high as to prevent the possbility of
pardle operations based on the old and new classfications. This kind of testing will aso require
that operationda staff be trained in the use of the new classfication and be interviewed subsequently
about their experiences in usng it, and will obvioudy present more organisationa problems than
datidicd feashility tesing.

Another possible strategy is to draw as much as possible on the experience of the Satigtica
testing and develop coding tools and procedures which are developed to be as independent as
possible of the particular classfication to be used by the placement officers. If thisisin place, then
the introduction of a new classfication to be used for eg. job placement may be seen as minor
modifications to work procedures and be tested as such.

The Augtrdians adopted the srategy of testing the ASCO Working Draft in their nationd
employment service. In 1983 the Australian Commonwealth Employment Service (CES
introduced the draft classification as the basis of al employment operationsin dl employment offices
throughout the country. The plan was to use the draft for severd years until the first edition of the
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classfication was published. However, this strategy had as consequences that the CES continued to

use the Working Draft for 10 years after ASCO first edition had been published. Hence, one of

the principal objectives of the ASCO Project was therefore not achieved as the ABS and the CES
continued to use quite different classfications.
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Error! Bookmark not defined.8. Evaluation of draft structure
and approval of final resultError! Bookmark not defined.

When afirg draft of the structure and group definitionsis completed, it should be distributed
as a draft to important potentia users for evaluation and comments. Experience suggests that the
draft should be circulated in a form that looks like a draft: many users are deterred from making
criticd comments on what they perceive as a find product. For example, the draft text could be
printed on one sde of the paper and provison made on the opposte page for users to write
comments, perhaps under printed headings. Alternatively, the draft could be printed in double-
spaced format and perhaps be presented in a ring-binder. When distributed for comments an
gppropriately designed questionnaire should accompany the draft to direct users attention to issues
of specific concern.

The purpose of the validation process is to benefit from awider range of expertise than was
available when the fiddwork was undertaken. The individuas or organisations consulted should
receive the full draft or materid for at least a whole mgor group, in order to gain an overview of a
sgnificant segment of the classification and provide comments on issues such as:

the rdaive levels of disaggregation;

relative amounts of detail in definitions and descriptions;

the draft structure of the group;as well as more detailed issues such as

the accuracy or otherwise of occupationa definitions, descriptions and profiles.

Error! Bookmark not defined.8.1 Identification of validation
contacts Error! Bookmark not defined.

There should be two sets of validation contacts for each segment of the classfication. The
members of each st should receive a copy of the draft together with a questionnaire seeking
comments on particular issues. Separate questionnaires should be drafted for each set of contacts.

Thefire, generd, set of contacts should contain al those with an interest in the classification
as awhole, as well as dl those who took part in the initid User Requirements Survey and will
indude:

- government departments of |abour or employment;

- government departments of education and immigration;

- centrd public service bodies,

- loca government bodies corresponding to the central government ones;
- labour market and social researchers and model builders,

- education planners,

- organisations of employers and trade unions. The members of this set will probably not have
much to contribute as to the accuracy or appropriateness of particular occupationa
definitions, descriptions and profiles but will be mainly interested in broader issues such as
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the cdlassfication structure, reative levels of disaggregation and type of information content.

The second sat of vaidation contacts should consist of subject matter specidigts, and the
members of this set will obvioudy change from segment to segment of the classfication. Few
contacts will be included for more than one segment where they should have a particular interest in
and/or knowledge of the included occupations. The set(s) should obvioudy include dl those
contacts aready consulted by fidldworkers at an earlier stage and should be extended to include
amilar contactsin other geographic aress.

It may be appropriate to advertise te possbility of participating in the review process
through newspapers, trade and sociad science newdetters and journals, as articles and/or as
advertisements. If mgor segments or the whole classfication are published as a draft document for
digtribution through norma distribution points for government publications it should have an atached
questionnaire inviting comment from those interested. Copies of the draft could aso be distributed
on floppy disks or placed on public access computer bulletin boards, e.g. for access through
internet.

The Audrdians published and sold copies of ASCO Working Draft. They stressed that the
publication was only a draft for evduation and comment. However, the old occupation
dassficationsin usein Audrdiain the early 1980s (there were three of them) were so didiked that
some agencies did not wait for the publication of the fina classfication: they introduced the ASCO
Working Draft in their operations, thereby adding to the problems of inconsistencies and breaksin
datisticad series brought about by the implementation of the new dassfication when it had been
findized.

8.2 Design of validation request

In order to determine the compaosition of a segment to be circulated for validation purposes,
one must consider the knowledge and interests of available contacts in order to limit the amount of
pages they are asked to review. For example, the set of generd contacts referred to above should
receive a draft of the whole classfication, but probably not the full draft descriptions. The members
of the second set should, on the other hand receive only an overview of the structure to put into
perspective the detailed draft definitions and descriptions concerning their specific area of expertise.

Many contacts in eg. the engineering field will be overwhemed if they receive a large volume of
meaterid covering occupations in life science and hedth which they perceive as modly irrdevant to
their interests, deterring them from making any serious response, even to those areas of direct
interest to them. On the other hand, contacts with only a broad interest in the overdl classfication
are unlikely to give serious consideration to drafts of smal segments. A compromise must be struck
between sending a lot of materid to users who have no knowledge of, or interest in, many of the
occupations included and dividing the materia into smal segments which do not give most users a
sufficient overview of the work.

Since the generd contacts are mostly interested in genera issues about the classification asa
whole, the questionnaire for this list could remain unchanged for dl segments of the classfication.
The questionnaire for the second set of contacts. on the other hand, should have two components:
one focussing on detailed issues such as the accuracy of occupationd definitions, descriptions and
profiles and the second on issues which arise only in the particular ssgment of the classification being
vaidated.

For vaidation purposes it has been found effective to print draft definition, descriptions and
profiles in a Sngle-sded format on the questionnaires, reserving the opposite page for a number of
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sandard questions and leaving the rest of the page blank for contacts to write in any views they
might wish to express. Ancther posshility is to print the occupationd definition in the left-hand
column of the left-hand page, with each component eement starting on a separate line and with a
tick box againgt each of them making it possible for the contact to indicate whether the eement
should be retained, deleted or modified. Space will be available under each box for additiona
comments to be recorded. The right-hand page can be presented in asmilar layout with respect to
the occupationa description or profile.

Since vdidation contacts are asked to comment of a Sgnificant segment of the classfication,
they should be given at least one month to make a considered reply. Reminder letters should be
sent to al of those contacts who have not replied by the set date and telephone contact should be
used to increase the response rate or clarify comments on particular issues.

8.3 Analysis of replies to validation requestsError! Bookmark not
defined.

It is useful to make a loose-lesf maester copy of the draft segments and to collate all
comments recelved from dl sources andyss on to this master copy. Each comment should be
identified by its source. The range of opinions on each issue can then be assessed as can the rdative
datus of the sources of the opinions. After the validation process is completed, al vaidation replies
should be kept for future reference. After the classification is published, some users may complain
about particular aspects of the classfication and it is useful to be able to refer to the comments which
they may or may not have made a the validation stage, as well as to conflicting opinions expressed
by experts and/or users. (Non-conflicting opinions would normaly have been taken on board.)

If time and resources permit, the validation process can be repeated after any necessary
additiona fidldwork has been undertaken and comments received in the first round have been
incorporated.

8Error! Bookmark not defined..4 Preparation of validated drafts

Second drafts of the relevant segments should be produced which incorporates al those
comments which are judged as reasonable, to be reviewed when a complete new draft of the whole
classfication is avallable. If time and resources permit, the second complete draft can be circulated
again for further refinement.  Alternatively, it can be published as a draft for use during a Sx-month
or one-year tria period before being finalised.

8.5 Finalisation of the new classification

The final structure and descriptions should be produced by incorporating dl the lessons
learnt from user consultations and detidtica feashility tegting. At this stage, particular attention
should be paid to reviewing:

- the homogeneity of dl categories a dl levels of the structure with respect to the
classfication criterig;

- the requirements for categories to be mutudly exclusve and jointly exhaugtive a each
level of the structure.

- the scope and coverage of the classification;



55
- the estimated labour market sizes of the proposed categories,

- the number and estimated sizes of nec groups,
- thededrability of satigtical baance;

- the auitability of the code structure for the number of levels and the number of categories
a each levd,

- the sdection of titlesfor categories which are short, accurate and descriptive;

- theprecison, accuracy and utility of the group definitions and descriptions, aswell asthe
andardisation of terms used.

The time taken to address al of these issues is often serioudy underestimated. Experience
suggests that at least sx months should be dlowed in the work programme to finaise the structure
after the last user comments have been recaived. If a feashility testing programme has been
conducted using progressve drafts of the structure, a draft coding index should dready be
developed. Experience dso suggeststhat it is highly desirable to refine the draft of the coding index
for the new dructure in pardle with the findisation of the structure. This process will identify many
delinestion problems between categories in time for them to be addressed and resolved before the
dructure is findised.

Error! Bookmark not defined.8.6 Approval of the classification

The procedure for approving the classfication for publication and implementation should
have been addressed at the project planning stage. The gpproval stage can be prolonged and the
outcome is not necessarily a foregone conclusion.

The indtitution(s) with the respongbility respectively for producing, gpproving and publishing
the classfication varies consderably between countries. In some countries, the dassfication is
proclaimed by government regulation or submitted to the legidature as a Bill for an Act. Serious
problems have arisen in some of these countries because insufficient atention was given to
addressing the implications of this at the project planning stage.

In an ided gStuation, the government or legidature should only consder and approve the
principle that a NSCO should be developed and maintained, and designate the responsible agency
aswdl as the composition of an inter-agency supervisory body for the work. The advantages of this
approach are (i) that the crowded parliamentary agendas need not be cluttered with each minor up-
dating, modification or revison of the NSCO; (ii) that a designated agency will have both the
responghbility for developing and maintaining the NSCO, and a basis for requesting the resources
necessary, and (iii) interested agencies will have a mechanism for presenting their concerns and
requirements. With this model the proposa for a NSCO should first be approved by the Project
Steering Committee before being submitted to the supervisory body authorizing its publication.

Some countries have found it useful to seek gpprova in a series of stages: a the firdt stage,
the top level of the structure is submitted for approvd; a the second stage, the unit group structureis
submitted; and lastly the occupational level of the structure is submitted. The complete draft of the
gructure down to occupationa level should be submitted on each occason so that the higher leve
groups are viewed in perspective but, initidly, only the higher level groups should be consdered for
gpproval. While the broad levels of the structure are being considered for gpproval, work can
continue on refining the detalled leves of the structure as these are much more time-consuming
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because of the large number of categoriesinvolved. Furthermore, if the broad levels of the structure
are not gpproved without significant changes having to be made, a greet ded of time and energy can
be saved by not having to restructure the detailed levels severa times.
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9 Provision of equipment and support services for the
development project

The efficiency of the data collection and drafting operation will depend on the availability of
appropriate equipment, materia and support services. These include appropriate office space and
equipment, fidd equipment and Stationary, as well as support services such as transportation and
Secretaries.

9Error! Bookmark not defined..1 Office space and equipment

Where funds are limited, it may be possble to obtain office space and/or equipment on
long-term loan from other government or private agencies which support the project. The expenses
involved in renting appropriate office space and equipment can be sgnificant, whether provided from
the project's budget or absorbed by the host agency a no cost to the project. This must be
determined when planning the project.

Office space

It is desirable that adequate office space be provided to accommodate the whole project
team in one location, aso when the team is at full Srength. The nature of the project is such that
cose liason and communication between al members of the team is necessary to ensure a
congstent approach to the work. During the progress of the project, many conceptud and practical
issues will arise and these can best be resolved by team discusson. However, in large,
decentralised countries or countries with poor or cogtly transgport links, it may be necessary to
dation fiddworkers in regiond locations and gppropriate provison must then be made for regiond
office facilities

The office space provided should be aiitable for ingdling equipment such as
microcomputers, fax machines, photocopy machines etc. and hence needs to be secure and
preferably ar-conditioned. Ready access to qudity telephone lines is important for project
management and the organisation of fieldwork. The need to provide adequate, and enough, desks
and chairs for team members to work at and for discussons and mesetings, should not be forgotten.
It is ds0 necessary to provide enough paper, pens, files and filing cabinets, as well as (access to)
relevant literature.

Microcomputers

The provision of an adequate number of microcomputersis essentia for the efficient conduct
of the project. They can be used to prepare project documents and data collection forms; to record
and dtore the results of fidldwork; to draft definitions, descriptions and profiles, to prepare coding
indexes, to desgn the classfication structure; to prepare materid for publication; and to facilitate
project management.

If members of the project team are not very experienced in the use of microcomputers, it is
recommended that a user-friendly environment such asthat provided by Microsoft Windows should
be chosen. However, this environment is fairly demanding on hardware support. An gppropriate
choice of microcomputer would be an IBM AT compatible computer with a 486 DX processor, at
least 4 Megabyte of random access memory (RAM), 120 megabyte hard disk drive (preferably 250
megabyte), one 3.5 inch, 1.44 megabyte floppy disk drive; super VGA card and super vga non
interlaced monitor. Suitable surge protectors and/or uninterruptable power supplies should be
provided if the locd power supply is unrdiable at times. The chosen keyboards and software
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should obvioudy be capable of providing full support for nationa language(s). Idedly, every
member of the project team should have ready access to such a microcomputer and this should be
consdered when determining the number of machines required. If more than three machines are
purchased, the possibility of connecting them, and the printer they will be using, through a Local
Area Network (LAN) should be serioudy considered, so that al files can be stored and backed-up
centrdly.

Congderation should aso be given to the purchase of a number of portable computers for
use in the fidd. These would need to run software which is compatible with that used on the desk-
top machines.

Suitable arrangements must be made for locdly available hardware and software support
services.

Word processing software

The most important piece of software required is a user-friendly word processing package
such as Word or Wordperfect for Windows All team members should be trained in the efficient use
of the software. Most packages come with an interactive tutoria to assst new users.

Database softwar e

Some countries, eg. The Netherlands and Austraia, have found that the facilities provided
by database software can be very useful for soring and retrieving the large quantities of data which
will be collected and edited during the project. They can be particulaly useful for relating
occupationa definitions and descriptions from previous nationd classfications and those drawn from
other countries or the ILO. However, it is important to have some members of gaff with the
necessary kills to set up and maintain the databases.

Error! Bookmark not defined.Project management softwareError! Bookmark not
defined.

If the project is large and will employ many staff members over severd years, consderaion
should be given to the purchase of project management software to assst with planning, monitoring
and controlling the project. A number of suitable packages are available.

Error! Bookmark not defined.L aser printersError! Bookmark not defined.

Given the large amount of documentation which should be produced, the team should be
equipped with at least one laser printer. This facility can be exploited more fully if it is connected to
a LAN, as suggested above. A good qudlity printer is essentid for the production of forms, drafts
for circulaion to users for vdidaion and the preparation of cameraready copy for
publication.Digital scanner

The purchase of a digital scanner and appropriate Optical Character Recognition (OCR)
software may be cost effective if it is proposed to draw upon and update existing occupationa
descriptions which are not available in machine-readable form. A scanner can significantly reduce
the cost of key entry of existing materid.

PhotocopierError! Bookmark not defined.

Ready access to good qudity photocopying facilities is essentid. A combination of
microcomputers, word processing software, a laser printer and a photocopier can support al the
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printing needs of the project in atime and cost efficient manner.

Telephones, fax and eectronic mail

The project must have a phone reserved for its use and al members of the project team
should have easy access to a telephone,. The project should have at least one fax machine or
ready access to a fax bureau. A number of mobile telephones will gregtly facilitete communication
with fieldworkers. Electronic mail connections through internet may facilitate communication with
important nationa and internationa contacts.

9.2 Field equipment

Assuming that fieldworkers will vigt job locations to observe or interview job incumbents as well as
their supervisors and employers, they may need the following - depending on the data collection
methodology employed and nationd circumstances.

Trangport

Feldwork should be conducted in as many different areas of the country as possible to
ensure the data obtained reflect the gdtuaions found in dl parts of the country. Transport
requirements and cogts vary widely between countries. Appropriate provison must be made in the
project budget for the cost of air, seaand land travel as gppropriate, as well as for compensation to
the fieldworkers for the extra cost of spending days and nights away from home.

For local transportation it may be necessary for the fieldworkers to have access to a car
with driver, depending on the quality of public transportation networks and/or distances
Appropriate budget alocations aso need to be made for insurance etc.

Taperecorders

A micro cassette recorder should be standard equipment for al fieldworkers. The tape
sysem used should be compatible with dictating machines avalable a headquarters.
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Cameras

A camera can be a very effective means of recording working conditions and operations for
subsequent description and possible use in publications, CD ROM presentations etc.

Error! Bookmark not defined.| dentity cardsError! Bookmark not defined.

All fiddworkers, preferably dso other project aff, should be provided with officid identity
cards containing their photograph and signature. This will enable them to provide proof of identity to
employers, trade unions, professiona associations, etc.

9.3  Support services

It will depend on the organisation running the project as to whether support services for
accounting of project funds, management of contracts, organisation of travel, personnd
management, maintenance of equipment, cleaning, etc are available centraly or need to be provided
within the project team. They may or may not need a specific budget dlocation, eg. as an
"overheads' charge to the host organization.

Computer programmers

The project team should have ready access to hardware and software support personnel
and idedlly one or more members of staff should be able to provide agppropriate computing support
to the other members of the team, to ensure that proper back-up procedures are implemented etc.
and asss with data recovery in the event of mishgps. Thiswill normaly mean good understanding
of the possihilities of the operating system and better understanding of the gpplications software
packages than what is normally necessary for stlandard use.

Editors

Editing drafts of occupationa and group definitions and descriptions will be alarge task requiring
ggnificant drafting skills and experience. Persons with the necessary skills will need to be hired as
employees or consultants.

Trandators

Trandators will be required in many countries to trandate materid from other languages to
the national language or vice versa. One may contact the Bureau of Statistics of the 1LO for up-
to-date information on the languages, other than English, French, Russian and Spanish, in which one
can get 1SCO-88 or close adaptations. It may be advisable to trandate draft versons of NSCO
into one of the mgor internationa languages, if advice is required from internationa experts. Such
trandations should aways make use of the terminology of the relevant language verson of the
model, e.g. ISCO-88, as much as possble. This to avoid misunderstandings based differencesin
terminology which have been caused solely by re-trandations to that language. Trandations of the
find versons of the dasgfication into other nationa languages than that used when preparing the
origind draft may be necessary, and provison for the time taken and costs incurred should be
included when planning the project.

Word processing and secretarial support

In many countries, professond staff are now proficient in preparing their own documents by
using a microcomputer. However, where necessary, provision should be made for the supply of
word processing and secretarial services.
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Printing and binding facilities

The preparation and distribution of first, second, ... and find drafts for circulation to users
will require suitable printing, collation and binding facilities in-house or supplied on a contract basis

Distribution and mailing facilitiesError! Bookmark not defined.

The circulation of draft documentsto users for comment will place a noticeable load on
digtribution and mailing facilities and budgets.

Library facilities

The project team will need access to a well-equipped library or documentation service, with
a comprehensve coverage of methods for job andyss, labour Satistics and socid surveys. The
project team should develop its own library of occupational classfications, coding indexes, job
decriptions, etc. from older naiond classfications, from other countries and from internationa
organisations. It is dso useful to collect material on classfication methodology, index design and
congtruction, job andysis and job advertisements.
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Error! Bookmark not defined.Annex Issues in Job
AnalysisError! Bookmark not defined.

Using a comprehensive job analys's programme to support the development of an NSCO,
conducted with the aid of an gppropriate and well tested methodology, will give the most accurate
delinestion of different occupations and provide comprehensive and precise information for the
definitions, descriptions and profiles.  Such programmes are dso very time consuming and
expensve, both in terms of the initid development costs and with respect to the subsequent
maintenance of the resulting eements (just as it is more expensive both to purchase and to repair a
luxury car than an inexpersive one).

Only asmal number of countries have found the resources to undertake comprehensive job
anadysis programs in the public and private sectors as part of the development of an NSCO. These
countries include: the United States, Canada, Audirdia and Indonesia. Some other countries, e.g.
the Netherlands, have undertaken more limited programmes to develop occupationd descriptions
for use in the nationa employment service or for priority aress as defined by vocationd training and
skill testing requirements. In addition, China and many centra and eastern European countries with
centrly controlled economies used the results of comprehensve job anayss programmes
undertaken in state enterprises as the bags for preparing officid job classifications and dictionaries.
The principa purpose of the latter have been personned administration and the determination of
sdaries, pensons and other work related benefits. Unfortunatdly, only limited information is available
to outsders on the methodologies employed, and many enterprise or industry-based job andysis
programmes have been discontinued with the transition to more market oriented economies.

In the United States the Advisory Panel for the Dictionary of Occupational Titles
(APDOT) has suggested, inits Interim Report, that the U.S. Department of Labor's current job
andyss methodology:

- was developed a a time when the nature of work in many occupations was routinized,
repetitive, and organised dong hierarchicd lines. Concern regarding the current job andyss
methodology focuses on its adequacy in capturing occupdtiond characterigics within
increasingly dynamic work settings,and:

- isinefficient where fast, comprehensive, data collection is important...The god is to identify,
if possble, more cost-effective methods that will facilitate the collection and anayss of
accurate, current, vaid and reliable occupationd information (APDOT, 1992: 20).

1. Making use of job analysis for human resource
management

Neverthdess, in the United States and esewhere, the DOL job anadlysis methodology has
been very influentid and many former employees of the DOL have found work in the private sector
organizations adopting job andyss as a fundamental tool in human resource management. In
enterprises and establishments the application of job andyss has been directed towards the
production of standardised job descriptions and job specifications for use in recruitment, personnel
selection and job placement; the design of training systems; career guidance; performance evauation
and apprasd; labour relations and pay determination; adminigtration of Affirmative Action
Programme; assessment of compensation for industrid accidents; job re-design; organisation re-
gructuring; and human resource planning. Some of these gpplications lead to the use of job
descriptionsin lega proceedings. According to Primhoff & Fine, 1988: 1.22, the greater part of job
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andysis activities at the enterprise level has been oriented towards evauating the relative worth of
jobs. The use of job analyss in enterprises has led to a Sgnificant extenson of the functions of job
andysis and to the development of new methodologies for the preparation of job descriptions.

Some of the applications of job andyss for human resource management in enterprises go
beyond what is appropriate for a set of national occupationa descriptions. The degree of job
differentiation required for human resource management purposes in enterprises and establishments
will normdly be much greeter than is gppropriate to meet the principa gpplications associated with
an NSCO. Neverthdess, a significant amount of potentialy useful occupationa information is being
produced a the industry or establishment level, and does not seem to have been systematically
exploited in any of the programmes to develop a nationa occupationd dictionary or classfication.

It would seem that making use of the results from job andyds for human resource
management purposes in enterprises should present both chalenges and opportunities to those
charged with the development of an NSCO. Among the issues to be explored are: How to capture
and utilise the results of such job analyses in order to improve the quaity and reduce the cost of
production and maintenance of nationa occupationa descriptions. How to combine the results of
the wide variation in methodol ogies used; the wide variations in the type of data produced; the wide
vaidions in qudity of the results produced, the variations in levels of disaggregation; the issue of
commercia secrecy; etc. These issues do not seem to have been systematically explored anywhere
as no organi zation working to develop or revise aNSCO appears to have tried to follow this type of
goproach. Neverthdess the possibilities for doing so would seem to be promising and the possible
availability of job andyss results should be explored when contacting establishments for the purpose
of collecting information for aNSCO.

2. Selection of establishments and jobs and organization of
field work

The first issue when carrying out a job analysis programme as basis for a NSCO is how to
decide which jobsin which establishments should be sdlected for study. Idedly, one should
survey amilar jobs in different establishments before atempting to develop a nationa occupationd
definition or description. The reevant establishments should be geographicaly dispersed to ensure
that a nationa picture is obtained; cover a range of Sizes to observe any consequent differences in
the degree of work specidisation; and cover establishments at the forefront of technologica
innovation as well as those using more traditiona production methods.

The concrete choice of establishments will, however, often have to depend on a number of
condraints, such as which reevant establishments one can identify and reach; the amount of
cooperation which is likely to be obtained from employers; the resources available to cover the cost
of the necessary fieldwork; the presence of indudtrid disputes involving the possible workplaces; as
well as politica consderations.

In addition, a number of additiona issues should be addressed:

- On wha criteria and on what bass will paticular establishments be sdected for
indugon in deta collection?
o All thosewilling to cooperate?
Those which are easiest and cheagpest to vist?
A sdection from various parts of the country?
A sHection in particular Sze categories?
A sdection in various gates of technological advancement?
What register(s) of establishments do we have?

O O O0OO0Oo
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- Which particular occupations will be selected in each chosen establishment?

o All occupations identified?

0 Thosewhich are unique to the particular industry of the establishment
- Which particular jobs will be chosen to represent each occupation?

o0 All jobs beonging to the same occupation as defined by the establishment?

0 A st of jobs dratified by the age and sex of the job holder?

0 Jobswith literate incumbents?

o Jobswith incumbents with varying years of experience?

One drategy for the sdection of jobs and enterprises can be to use the structure of the old
classfication or the draft dructure of the new cdlassfication as an organisng framework. The
classfication structure serves to ensure that the fieldwork covers dl occupations in the nationa
economy. The next step is then to identify a suitable list of establishments where jobs in particular
occupations can be surveyed. This can be done by extracting records from an exigting statistical
collection e.g. a population survey or census which includes questions on occupation and industry:

- identify those records with gppropriate occupation titles and task descriptions,
- extract the names and addresses of gppropriate employers,

- sdect those employers in geographicaly convenient locations and those who might be
expected to cooperate willingly with the fiddworkers This strategy is particularly suitable
for non-manua occupations which tend to geographicaly dispersed and where there is
consequently awide choice of establishments in which fieldwork can be undertaken.

A list of occupation titles extracted form a recent population census or survey can be used
as a dating point for identifying new occupations that may have originated since the previous
classification was designed. New occupations can aso be identified from alist of queries arising in
the course of coding operations with well organized query resolution procedures. Alternatively, a
sample of al occupationa responses given to a recent survey, found in vacancy advertisements
and/or registered at employment offices can be extracted and anaysed.

In particular for occupations which tend to be industry specific an dternative strategy may
be to use the business regigter to salect establishments by industry, geographic location and size, and
then to undertake a complete survey of dl jobs found there. (This strategy will not identify jobsin
the informa sector or those in establishments not included in the register.)

During the processing of the responses, it will be necessary to identify smilar jobs found in
different establishments, to be able to define occupations and prepare occupational descriptions.
This will be made difficult by the use of different terminologies in different industries and in different
edablishments, which will mean that smilar jobs n different industries may not be recognised as
belonging to the same occupation. Conversdly, jobs with a very different task content may be seen
as Imilar because they were observed in the same etablishment. Similarly, geographica proximity
(or distance) can be confused with smilarity (or differences) in task content. There are examples
that such confusion has led some to argue that brain surgeons and ward orderlies do the same kind
of work because they both work in a hospital.

In countries which do not possess an exigting occupationa classfication thet is suitable for
updating and/or do not have sample occupational data and Statistics available from existing
collections and/or do not have awell-developed and maintained business regider, it might be
feasble to organise the fieldwork on the basis of area sampling. The fieldwork could be conducted
by using a geographic sampling frame to find and identify arange of establishments and hence a
range of occupations.
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Measurement issues

(Primoff & Hne 1988: 1.27) gives the following list of methodologica questions which are
useful in comparing aternative approachesto job andyss.

O O0O0OO0Oo (ol elNe o]

O O0OO0OO0O0Oo

How shdl the information be collected?

Watching the worker at work

Survey checklist completed by incumbents

Job andys himsdf or hersdf completing a survey checklist
Interviewing workers singly or in groups

Description of incidents and happenings by workers and supervisors.
What shdl be the information collection instrument?

Job analysis protocols - open-ended items

Structured interview

Checklig items

Task inventory

Sdf reports

Wheat shdl the observer focus on?

Behaviours, results, objectives

Psychologica dimengions, aptitudes, interests

Physca demands

Working conditions

Qudifications. knowledge, skills, abilities (KSAS)

Job content, work content

How shal linkages be established between what workers do and KSAS?

(0]
(0]

Corrddions, inaght?
Empirica try out, language?

How shdl the velidity of data be established?

(0]
(0]

Sampling and datistica andyss?
Consensus of subject matter experts?

What controls shal be imposed on the language of descriptions?

The answers to many of these questions will obvioudy be determined by the purpose for
which the information is being collected, namely, the development of a national set of occupational
descriptions and profiles.

In choosing an appropriate job andyss methodology for this purpose, dl the following
factors should be carefully considered:

Does the methodology result in the identification of a complete set of tasks involved in
the performance of individua jobs?

Is the focus of the methodology on the production of job characteristics or on worker
traits?

Does the methodology result in the production of al the data items judged necessary for
inclusion in the occupation descriptions and profiles?

Is the methodology suitable for use in andysing jobs in dl segments of the economy? If
nat, isit easy to modify the methodology to suit jobsin different ssgments?

Must the methodology be applied by well-trained and experienced speciaists?
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- Will the methodology give consgtent, reliable and valid descriptions when many different
researchers are involved in its use?

- Is the methodology smilar to those which are dready widdy employed within the
country for human resource management in enterprises?

- Isthe cost of gpplying the methodology within the limits budgeted for the project?
- Isit necessary to pay licence feesfor the use of the particular methodology?

The chegpest methodologies to apply will be those that can be implemented in a
standardised way on a large scae without the need for highly trained experts to ensure their correct
use. This conclusion tends to suggest that the most cost-effective methodology is one that uses:

- dructured questionnaires designed for completion by job incumbents and their
SUPErVISOrs,

- questionnaires which are precoded for computer andyss,

- automated or computer assisted systems which can produce occupationa descriptions
and profiles from the precoded questionnaires.

A number of such systems have been developed, but their cost effectiveness will need to be
evauated by reviewing the quality of the output, and making certain that al necessary licence and/or
processing fees are included as part of the costs. One should aso remember that the methodologies
implicitly assume that most job incumbents are literate and are willing as well as capable of
completing the relevant questionnaire.

It is important to remember that the purpose of job andyss in the present context is to
develop occupationd definitions, descriptions and profiles for the national standard classification of
occupations. the purpose is not to produce job andyses of particular jobs in particular
establishments. If resources permit, the results of dl job analyses for each and every job studied
should be entered onto computer files. However, the preparation of occupational definitions and
descriptions, as opposed to job descriptions, will require abgtracting and make a synthesis of what
is common among al jobs deemed to belong © a particular occupation. This is the type of task
which humans il do much more effectively than even the most sophisticated computer programme.
To produce an occupationa definition and description suitable for an NDO/NSCO by just copying
the text from asingle job anadlysis questionnaire, will usudly not be possble.

A sample job andysis questionnaire is atached.

Error! Bookmark not defined.4.  Organisation of data
collectionError! Bookmark not defined.

The data collection phase will be one of the most expensive and time-consuming eements of
the project. It is therefore important that it be carefully planned and well managed and the output
should be subjected to ongoing qudity control. The filing system(s) (both paper-based and disk-
based) for goring the output of the fieldwork should be designed in advance of the commencement
of work and careful atention should be paid to the progressive filing of al documentation produced.

If an exigting classfication has been adopted as a modd, the structure of that classification can be
used as an organising framework. If a draft structure for the new classfication has dready been
produced, this draft is probably the most convenient and suitable organising framework for the filing
system(s). Evenif a? zero based’, approach is being taken to the development of the structure, it is
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dill gppropriate to use an exiging classification as an organising framework for filing and project
management, to ensure complete coverage of the sections of the world of work included in this
exercise.

Thework organisation of collecting of job andyss information will depend very much on the
Sze of the project team and factors such as the size, topography and infrastructure of the country;
language patterns; the geographic distribution of establishmentsin different indudtries; and the
organisationd structure of the participating agencies.

Error! Bookmark not defined.4.1 Location of fieldworkersError! Bookmark
not defined.

One of the basic organisationd questions is whether to locate dl fieldworkersin one centra
location and accept a large travel budget or to place them in regiona offices close to the
establishments they will survey and accept difficultiesin liaison and large communication cogts.

Thisis not a problem for which genera advice can be given. The solution must be decided
on the basis of loca circumstance. Countries with a rdatively smal geographic area and/or with
good road, rail, sea, air and telecommunications networks can take advantage of the fact that a
centra location facilitates close communication between al team members and between them and
the project manager and experts.

4.2  Organisation of fieldwork

When dlocating fieldwork, the project manager should congder the particular fieldworker’s
previous career experience so that the project may draw on his or her existing knowledge and
contacts. Fieldwork should be dlocated in parcels of occupations to alow the fieldworker some
flexibility in making contacts and scheduling gppointments and <o that his or her time can be fully
utilised. 1dedlly, closely related occupations in terms of (expected) task content should be surveyed
by the same fidldworker so that the problem of ddineating and defining the different occupations can
be carefully addressed.

When selected occupations are known to be concentrated in particular geographic regions
of the country, the fieldwork manager will need to consder the regiona location of the fieldworkers
before alocating particular groups of occupations to particular fidldworkers. In these Stuations,
travel costs may make it necessary to alocate fieldwork on the basis of industria establishments and
include a the same visit occupations which are dassfied in different sub-major or even magjor

groups.

4.3  Supervision of field work operations

The difficulty of supervisng the fieldwork operation depends very much on whether or not
fieldworkers operate from one centra location or whether they are dispersed geographicdly, eg. to
regiona offices or adminigrations.

The conduct of fidldwork by using staff members based in different locations over extended
periods of time is a very difficult operation to supervise. In regiona offices project staff may be
placed under the day to day supervision of a more senior regiond officer. The problem thenis (i) to
ensure that the supervising officer will be sufficiently conversant with the project, and (i) thet the
responsibility for supervison will need to be shared with the project management at heedquarters.
Regond office supervisors can dso be tempted to divert project team resources (staff and trave
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budgets) to meet other loca priorities.

Whenever possible, cear lines of supervisory respongbility should be established and
maintained. Locd supervison sould be limited to ensuring regular attendance and effective work
habits, arranging field trips; monitoring the use of vehicles and office equipment, etc. Headquarters
should be responsible for monitoring progress, reviewing and controlling the qudity of the work, and
providing al necessary technicad feedback. This process will be facilitated if fidldworkers are
required to submit weekly or fortnightly reports on progress and if they recelve prompt and
congtructive feedback on their work from the centra office.

The task of supervisng the fiedldwork operation can be facilitated by the use of an
aopropricte set of work management forms and records. The design of these will be very
dependent on the methodology chosen, and their number depends on the scale of the fieldwork
exercise.

If the scope of the fiddwork phase is limited to new occupations and a selected set of
exiding occupations known to have been subject to sgnificant change as a result of changing
technology, then the fieldwork can probably be conducted by a small team based at headquarters.
In this Stuation, only the results of the job anadysis will need to be registered. If, however, the scope
of the fiddwork includes conducting occupational andyses for dl occupations in the nationd
economy, then a large range of records and corresponding registration forms will be required to
manage the conduct and record the results of the work.

In the following we will assume that it is planned to conduct job andyses by visting and
interviewing job incumbents on-dite in a range of establishments.  The regidrations required to
manage the conduct and record the results of such aproject will include the following:

- Allocation of field work will record the adlocation of fieldwork segments to particular
fidldworkers and, if rlevant, to vaidation officers, and will record the commencement and
completion of al stages of the fieldwork.

- Fidd work reports will record dl sources of information and al contacts made by the
fidldworker(s) for each occupation; dl contacts who made contributions; the addresses of
establishments where occupationa andyses were conducted; and details of supplementary
contacts after draft occupation definitions, descriptions and profiles have been prepared. It
should dso lig details of al problems encountered and significant issues discussed.

- Job analysisresults will be used to report the results of job analysis for each job studied.

- Job profiles will be used to record the results of the collection, derivation and coding of
occupationd profile data, if this type of activity isincluded in the project. Reference should
a0 be given to documents defining the variables to be measured, the categories to be used,
and the coding or derivation rulesfor each variable.

- Fiddwork reviews will provide a record of the fildwork review phase which should be
conducted by headquarters. The procedure for reviewing and assembling draft occupationa
definitions and descriptions into integrated drafts covering mgor segments of the
classfication.

- Validations will provide a record of the vaidation process for each mgor segment of the
classfication. It will record dl contacts consulted; dl replies received; and al comments
which were actioned.
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Filed together with the above regigtrations should be documents which define the activity to
be undertaken; list dl mgor steps to be followed and identify any equipment required.

Error! Bookmark not defined.4.4 Communication and liaison

The conduct of fieldwork by many staff in different locations over extended periods of time
crestes mgjor communication and liaison difficulties. It isimportant that regular telephone contact be
maintained between fiddworkers and saff a headquarters if possible, as well as between
fiddworkers and their counterparts in other locations. Only in this way can fiddworkers benefit
from the experience of their counterparts and problems which arise in the field be resolved in a
conggent manner.  Good and frequent communication adso helps to maintain the morde of
fidldworkers who may come to fed rather isolated and discouraged in remote locations.  Other
forms of communication, such as aweekly or monthly project newdetter, should aso be considered.

45 Workshops

The conduct of periodic workshops for on-the-job training and the presentation of work-in-
progress is a very effective means of improving communication between al members of the project
team. Such workshops can build morae and serve to ensure that al members of the team share
common understandings of concepts, definitions, methodologies etc. Their importance is greeter if
fidldworkers are based in regiond offices rather than in one centrd location.

In Australia, during the development of descriptions for
ASCO, the project's fieldworkers were based in five regional
locations for several years. Every six months, workshops
of one week duration were held in the central office and
attended by all members of the project team. Central office
personnel presented papers discussing conceptual and
methodological issues as well as alternative proposals for
the classification structure; fieldworkers presented papers
describing their work in progress on particular segments of
the classification. The forward work programme was
reviewed, and revised when necessary. The workshops
proved very effective in refining methodology,
standardising procedures, maintaining morale, and
coordinating geographically dispersed activities.
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