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I. INTRODUCTION

General remarks

1. This Manual is intended as a practical guide to the planning and manage-

ment of industrial censuses, with primary emphasis on the problems faced by

countries at an early stage of statistical development. The authority for the

preparation of the Manual is derived from resolution 7(XV) of the United
Nations Statistical Commission which asks the Secretary-General, inter alia,
"to prepare, with expert help and following regional consultation, a manual
on the practical problems of conducting industrial inquiries as a supplement
to the recommendations for the 1973 World Programme of Industrial Statistics.
This resolution, together with the observations of the Commission on the
proposed Programme as a whole, will be found in the report of the fifteenth
session of the Statistical Commission (26 February - 8 March 1968) (E/LL71).
2. The Manual is the third in a series of documents designed specifically
to present the United Nations recommendations for the 1973 Programme. The
first (ST/STAT,u4k4) defines the statistical objectives of the Programme and is
based on the general recommendations for infrequent industrial inquiries con-—

tained in International Recommendations for Industrial Statistics L( The

second (ST/STAT/L5) establishes a standard list of individual commodities for
which, it is recommended, production and consumption data should be compiled
for 1973. Other publications which provide reference material of direct or
indirect value to the inquiry are listed in the bibliography to the present
document (chapter VIII).

3. The Manual may be regarded to some extent as a revised and up-dated ver-

sion of certain parts of the study Industrial Censuses and Related Enquiries

. . 2

published in October 1953 —( The scope of the Manual is, however, more res—
tricted than the scope of the earlier study which encompassed repetitive
monthly, quarterly, and annual surveys as well as industrial censuses, and

which included detailed recommendations on the content of census inquiries.

1/ Chapter VIII: Reference 1.
2/ Chapter VIII: Reference 2,




L, For the purposes of the Manual, an industrial census is conceived as a
comprehensive survey conducted at infrequent intervals, usually ten years.

The survey encompasses the activities of mining, manufacturing, and the supply
of electricity, gas and water as defined by ISIC é/Major Divisions 2, 3 and

L &( The basic units for which statistics are compiled are establishments
such as mines, quarries, factories, mills, works and plants. Enterprises are
not the basic statistical units although in some cases they may be the basic
reporting units and certain statistics may be compiled on an enterprise as
well as an establishment basis. The inquiries usually cover a period of one
year. The principal kinds of information collected conc3rning establishments

5/

Kind of activity (industry)

are generally:

Location

Type of ownership

Type of legal organization

Type of economic organization

Number of employees and other persons engaged in industrial activity
Compensation of employees

Cost of goods received and consumed, and payments for industrial services
rendered

Electricity purchased, generated, consumed and sold
Acquisitions of fixed assets (structures and equipment)
Capacity of power equipment

Inventories

Products shipped or produced, and receipts for industrial services ren-
dered to others.

5. The first industrial census resembling the modern type was conducted in

the United States for the year 1810 though, by modern standards, this census

3/ Chapter VIII: Reference 3.

L/ Construction activity, which in earlier recommendations was considered
part of industrial activity, is now the subject of separate recommendations.
See Irnternational Recommendations for Construction Statistics, United Nations
publication, Sales No.: E.68.XVII.11.

5/ The conceptual framework recommended for the 1973 inquiries is outlined
in ST/STAT/kL: General Statistical Objectives of the 1973 World Programme of
Indystrial Statistics.




was not a success é( Since this first attempt, many countries have conducted
industrial censuses, and much of the experience of the government agencies
managing them has been recorded. Today, a country contemplating its first
industrial census can take advantage of a considsrable body of technical ad-
vice to assist it in planning and managing the inquiry. Some of the more im-
portant precepts based on the experience of many countries are summarized in
the following paragraphs.

Planning and use of funds

6. The importance of advance planning of the collection, editing, coding,
tabulation and publication of the data cannot be over—emphasized. Much money
and effort have been expended in trying to correct errors which could have
been avoided by careful planning.

T Because of poor planning, some countries have found that their funds were
largely expended in the collection phase and no resources were left to com-
plete the processing of questionnaires and publication of results.

8. The development of a unique, well-thought-out plan adapted to the needs
of the particular country is important. Statistical systems which work well
in one country may be quite inadequate to meet the needs of another.

Co-operation of respondents

9. The cost per questionnaire of collecting accurate figures is considerably
greater than the cost of compiling and publishing the resulting statistics.

The co-operation of respondents is an important factor in the cost of collection:
for example, several Tield calls may be required to obtain information from a
reluctant respondent, while a friendly and co-operative respondent will supply
the information on the first visit. The provision of advance publicity and

the training of enumerators to explain the merits of the census convincingly

are important ways of increasing the co-operation of respondents. Legal com-
pulsion to report is also important but does not prevent unco-operative res-

pondents from reporting carelessly estimated or false figures.

é/ There were earlier inquiries relating to particular industries and commo-
dities but the 1810 Census was the first in which an attempt was made at a
comprehensive coverage of establishments.



Limiting requests for information

10. There is widespread awareness today of the need for industrial statis-
tics in economic and social planning. The potential data users, however,
are often unaware of the problems attending the collection and compilation
of statistics, and may suggest collecting information which is difficult or
impossible to obtain. The number of queries on a questionnaire also may
make it so long and detailed that it arouses opposition among respondents
merely because of its length and the time required to complete it. A long
questionnaire may add unduly to the cost of editing and tabulation. Pilot
studies or pre-tests are usually effective in determining whether these
faults exist. Such studies need not be costly or elaborate. Often the in-
formation obtained from interviewing a small number of respondents under
actual field conditions will be of immense value in deciding finally on the
content and wording of questionnaires.

Checking as operations proceed

11. The development of a feasible plan is not enough to ensure the guccess of
an overation. Good management requires continued checking as the plan is
executed. This applies to field enumeration as well as to all subsequent
phases of the industrial census operations.

Industrial directory
12. The establishment of an industrial directory in advance of the actual
enumeration is discussed in chapter V. Such a directory, even though it may
not be possible to include all industrial establishments, can be of great
assistance in conducting the census. It will facilitate the checking of
field enumeration, the control of coverage in the collection phase, and will
aid in ensuring completeness at all stages. If sampling is employed, prior
establishment of a directory is essential.

Sampling
13. Although the collection of data from a well-designed sample of establish-
ments can reduce over-all costs, sampling should not be regarded as a panacea.
With a relatively inexperienced staff, complex sampling plans should be avoided:
they are difficult to manage and will produce unacceptable results if poorly

executed. A simple plan, such as the coverage of all establishments above a



certain size and a random sample of the smaller establishments, may te pre-
ferable even though it is not an optimum sample in a theoretical sense.

How the Manual should be used

14. In the brief compass of this document; it has not been possible to dis-
cuss every subject in adequate detail. The recommendations included are in-
tended to suggest topics which will need further consideration and exploration
in relation to the specific inquiries planned by each country. Those interested
in the more detailed discussion of certain topics or in the experience of
various countries in this work, will find the bibliographical references in
chapter VIIT useful,z/ Advice on particular problems may also be obtained by

writing to the Director, Statistical Office, United Nations, New York.

T/ A comprehensive bibliography will appear in the definitive edition of this
document.



IT. NEED FOR INDUSTRIAL CENSUS STATISTICS

General remarks

15. This chapter describes some of the more important uses of the information
sought in industrial censuses. Consideration of these uses will assist in-
dustrial census planners not only in selecting the items to be covered in the
census and the emphasis to be given to each, but also in preparing publicity
and in answering inquiries about the purposes and usefulness of the census.
Particularly in the case of small industrial enterprises, there is little
awareness that information of this kind can be of great value in formulating
the national economic policies of a country and that, in many instances, it
can directly assist industry managers to maximize the effectiveness of their
decisions.

16. The establishment and growth of activities such as mining, manufacturing
and electric power supply has nearly always been accompanied by a demand for
facts about the structure of these activities as well as the nature of their
current operations. The role of govermments in collecting and disseminating
such facts has varied, but in all countries where periodic comprehensive
censuses have been conducted, government organizations have assumed a dominant
role. Private groups such as manufacturer's associations, which have usually
been limited in their scope and authority, have not in general been able to
conduct censuses.

1T7. As products, processes and organizations have grown more complex, the
demand for statistics has increased. In some industrialized countries,
statistical collection has grown to such an extent that much attention must
be paid to the wvalue of the information collected relative to the cost of pro-
viding it. In the case of government-sponsored statistical projects, it is
important to keep in mind that the cost to industry management of supplying
information to enumerators or of filling out mail questionnaires may be as
great or greater than the cost to the government of collection, compilation
and publication. Careful evaluation of the uses to be made of the data thus
can be of very great importance. From the point of view of the statistical

agency, it is also desirable to improve its relations with industry management.

6



A well-thought-out statement on the usefulness of the statistics to be compiled
will go far towards convincing industry management of the need for co-operation.
18. It has long been recognized that small enterprises tend to keep less de-
tailed records than do large ones and thus have more difficulty in supplying
census-type information. It may alsc be observed that large firms are better
equipped to use statistics and thus are better able to recognize the useful-
ness of a census and more apt to co-operate with the census enumerator, or

to fill out a mail questionnaire completely and conscientiously. Imposing
severe limits on the questions to be asked of small enterprises ig, therefore,
doubly important.

Characteristics of establishments

19. The structure of an industry is usually described in terms of the charac-
teristics of its establishments. Their number, size, location, integration of
processes, product mix, and equipment capacity are aspects of structure, as
are other characteristics such as type of ownership or control, legal organiza-
tion, and methods of distributing products.

20. Knowiedge of the structure of industry is an essential part of the fac-
tval background needed for understanding a particular economic situation. As
such, it is a guide leading to intelligent and realistic government decisions
affecting industry when establishing measures of potential markets in terms

of areas, kinds of business, and kinds of products. Since industrial struc-
ture changes slowly, quinquennial or decennial censuses usually provide this
type of information with sufficient frequency for general use.

Employment, man-hours and earnings

21. Governments are interested in programmes which promote economic and social
welfare, and current facts about employment and earnings are often essential
indicators of the proagress of such programmes. Recognizing this importence,

/
the International Recommendations for Industrial Statistics = includes re-

commendations for the collection of employment and earnings data in current
industrial inquiries in all countries. A major role of the industrial census
in this connexion is to provide benchmark data and mailing lists for use in

inguiries conducted on a more frequent basis.

1/ Chapter VIII: Reference 1.



22. A further role of the industrial census in this area is in the develop-
ment of attempts to relate labour input to value added by manufacture, value
of products, and other measures of industrial activity. Productivity studies
usually originate with data from industrial censuses, and such studies are
needed to estimate the additional workers demanded by contemplated expansions
in industry, and to judge the feasibility of such expansions. In addition,
data on labour productivity provide clues to the extent of automation or

mechanization among industries.

2%. Data on age, sex and other characteristics of the industrial labour force
are often useful in connexion with social programmes. The association of
labour force data with the characteristics of establishments contributes im-—
portantly to an understanding of industrial structure. If a single measure
of size is used in structural distributions, the number of persons engaged

is generally to be preferred.

24, Other requirements for data on the characteristics of the labour force
arise from the formulation and administration of labour laws, and negotia-
tions concerning wage and salary rates. As a basis for labour legislation,
data may be required on numbers engaged and earnings for special groups, such
as women, children, unpaid fawmily workers, homeworkers and ethnic groups.
Though current figures are usually needed for collective bargaining and other
efforts to set wage rates, these may be based on sample surveys relying on
industrial census coverage for their validity.

Production or shipments; value added

25. Industrial census data on the guantity and value of particular commodi-
ties are needed in analyses of supply and demand. Such analyses are useful
in determining national policy in foreign trade matters, in studying the
relation of industrial activities to the national economy as a whole, and

in dealing with surpluses or deficits in the supply of commodities and re-—
lated price problems.

26. Measurement of gross output, or the total value of goods and services
produced, is an essential component in the calculation of census value added.
Value added in its elementary form is the difference between the gross out-

put of prodncers and the cost of the related materials and industrial services



consumed. It provides a useful way of measuring without duplication the
economic importance of an industry or an industrial sector. Uhen comparisons
are made among industries or among geographic areas, value added provides a
convenient assessment of their relative significance.

27. It may be noted that the national accounts definition of value added
differs from value added as generally calculated from industrial census
data.gy In the national accounts sense, the four components of value added
are compensation of employees, operating surplus, consumption of fixed capi-
tal, and net indirect taxes. é/ In order to derive value added in the national
accounts sense from census value added, it is usually necessary to have data
on the non-industrial services purchased or sold by establishments. A further
adjustment with respect to indirect taxes and operating subsidies may be
necessary.

28. Data on the value of the goods and services produced as well as on the
cost of the goods and services consumed in their producétion are essential
components of input-output tables. Such tables, which normally measure in
some detail the flow of goods and services into, out of, and among the various
branches of industry, are of value in economic planning and programming; they
are closely related to the more advanced systems of national accounts. In an
economy of even moderate complexity, the effect of a possible change in demand
such as the diversion of certain types of production from military to civilian
use, can most effectively be measured by use of input-output tables.

Materials and industrial services

29. The uses of these data in calculating value added by manufacture and
input-output analysis have been mentioned in the preceding paragraphs. In
addition, statistics on the consumption of specific materials distributed by
industry or by geographic area are of value to industry management in the
sectors where the materials originate. Reliable market information of this

type is not usually obtainable except from industrial censuses.

g/ A discussion of this point appears in paras. 155-159 of International
Recommendations for Industrial Statistics (chapter VIII: Reference 1).

ﬁ/ A System of National Accounts, United Nations publication, Sales No.:
69.XVII.3, para. 2.40,




Fixed agsets
30, Since the level of fixed capital formation, particularly in the mining

and manufacturing sectors, is a sensitive indicator of changes in the level
of economic activity in general, current information on investment in plant
and equipment attracts great interest. The net change in the total wvalue of
fixed assets holds similar interest. Industrial censuses normally provide
benchmarks for both these measures and mailing lists for use in sample surveys
designed to collect related current information.

Inventories
51. In addition to use in connexion with studies of national wealth, data on
inventory levels provided by industrial censuses are useful as benchmarks and
as mailing-list sources for more frequent surveys. Such surveys, usually
covering specific products or materials of considerable importance to a coun-
try's economy, are valuable in connexion with economic analysis, particularly
short-term forecasting. Data on changes in inventory levels between the be-
ginning and end of the census year are necessary for the calculation of gross
output and value added, when information on products and materials is collected
on a shipped or received Dbasis. L

Capacity of power equipment

32. Since power equipment (that is, prime movers, electric motors and genera-
tors) is a key industrial resource, many governments need to have information
on its capacity and availability by industry. Industrial censuses are usuvally
the only source for statistics on power equipment, since changes are gradual

and frequent inquiries are not ordinarily needed,

4/ See chapter VIII: Reference 1, paras. 151-159.
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ITI. MAJOR PROBLEMS

General remarks

33, 1In all countries with substantial numbers of industrial establishments,,
industrial censuses are large-gscale, complex and difficult undertakings.
Countries with little prior experience in conducting such comprehensive sur-
veys face many problems in planning and carrying them through successfully.
The statistical agency, if one exists, will have only limited knowledge of
the problems involved and of the industries from which information is to be
collected. Industrial enterprises will have had little or no experience in
furnishing statistics and will frequently have little appreciation of the
value of economic data. The structure of the industrial sectors further
complicates the task in many countries. In industrialized countries, much

of the production is centred in large establishments. This tends to facili-
tate data collection because the statistical agency can concentrate its
efforts on securing adequate reports from the relatively few large establish-
ments. In developing countries, on the other hand, small establishments

and households may make important contributions to certain industries. Not
only does information need to be gathered from great numbers of scattered
respondents, but it is also difficult to collect, because small-scale opera-
tions can often be managed with very little in the way of systematic records
and consequently the owner must be persuvaded to estimate a substantial part of
the data. The situation is further complicated by the fact that industrial
production in small establishments is often intermittent or carried on simul-
taneously with other activities.

3L. Some of the more important problems likely to be encountered by countries
with little industrial survey experience, and suggestions which may aid in
their solution, are described in this chapter. The discussion of these pro-
blems is largely based on the experience of countries in carrying out the

1963 World Programme of Basic Industrial Statistics. 1/

1/ See International Recommendations on the 1963 Uorld Programme of Basic
Industrial Statistics, United Nations publication, Sales No.: 60.XVII.8.Add.1.
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Problems involving small establishments

35. In the 196% Programme, several countries reported that respondents were
reluctant to provide the requested data for fear they would be used for tax
purposes. This was particularly evident in one country where an investiga-
tion for taxation purposes was being carried out at the same time as the census,
and in another country where an announcement by the government that it intended
to increase tax revenues was made at about the time of the census enumeration.
Other objections arose because the respondents were under the impression that
the census was a useless undertaking, designed only to create government jobs,
and that the reports they furnished would be filed away with no further use
being made of them. The concept of economic data being used to benefit the
economy in any way was foreign to many respondents. Most of these objections
came from the smaller enterprises, since the managers of larger firms tended
to be more knowledgeable about the value of economic data.

%36. These can be very serious problems and should not be treated lightly.
Even though response to census inguiries is mandatory under the law, the
opposition of respondents can greatly increase the costs of enumeration and
reduce the quality of the responses. Well in advance of census enumeration,
the statistical agency should try to evaluate the nature and extent of the
response problems by discussing them with industry representatives and with
goverment officials who have expert knowledge of industries, and even by
sending its own representatives to talk to potential respondents selected at
randonm.

5T. 1In overcoming the reluctance of respondents, the principal methods at the
disposal of the statistical agency are advance publicity and the training of
enumerators. The planning of a publicity campaign is discussed in chapter IV.
The training of enumerators should prepare them to create a favourable stmos-
phere for the interview by a convincing exposition of the merits of the indus-
trial census. They should be prepared to answer the most usual questions
about the census frankly and completely, to help gain the confidence of the
respondents.

38. If it is judged in advance that the response problems among small respon~

dents will be very troublesome, consideration should be given to the compilation

12



of an industrial directory and to the selection of a sample to represent
this group instead of complete enumeration.g/ The difficulty of obtaining
data to represent a group of small respondents would obviously be greatly
reduced if answers to the full set of inquiries were required of only one
out of every ten, while the entire group would be approached to obtain only
the very few items of information required for the industrial directory such
as name, location, activity and number of persons engaged.

Use of population census experience

39, In some of the countries undertaking industrial censuses in the 196%
Programme, the previous census experience was mainly in relation to popula-
tion censuses. The organization was usually pyramidal in form, with a chain
of command extending from the central office through provincial and local
supervisors to the enumerators. The training of personnel in such a scheme
Tilters down from the vertex to the base and the data obtained are transmitted
from the base to the vertex, in gyccessive stages.

4O. There are, however, marked differences between population and industrial
censuses. In the population census, the statistical units (the individual
persons) are all similar, while in an industrial census there are great
differences among the statistical units. In the population census, the
statistical agency is organized to handle great numbers of similar question-
naires with fairly rudimentary data; in the industrial census, different
questionnaires are frequently used, some complex and others relatively sim-
ple. The enumerator of household industries need not have the same qualifi-
cations as the enumerator of a large manufacturing establishment. Enumeration
of the population must be completed in a very short period; in an industrial
census, enumeration can extend over several months with no great detriment

to the result. While some of the experience gained in conducting population
censuses can be useful in industrial censuses, there are many differences,
and adaptability of the organizational structure should be considered care-

fully.

g/ Sampling and the industrial directory are discussed in chapter IV. More
specific recommendations on the application of sampling to the 1973 inquiries
are given in ST/STAT/Lk.
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41, The foregoing discussion should not be construed to mean that population
censuses are entirely unrelated to industrial censuses. As mentioned in later
chapters, two possible conceptual links are (1) a question asked in the popu~
lation census can aid in locating household industries for the industrial
directory and (2) the industry classification system used in the population
census should be compatible with that used in the industrial censuses. Sam-
pling methods, clerical processing and tabulation may also have many similarities.

Over-ambitious programmes

42, There are undoubted advantages in conducting an industrial census in
conjunction with inquiries into other sectors, for instance, the distributive
trades. On the other hand, experience tends to show that a relatively in-
experienced statistical agency is not in a position to cope with all of the
resulting problems within the limits of the time and resources available. Con-
sequently, the agency's experience and other assets should be weighed carefully
in relation to the advantages and disadvantages of combining censuses of
several economic sectors in one programme. Feasible alternatives might be to
carry out the programme in successive years or to collect all the data at one
time but divide the responsibility for the post-enumeration stages among the
government agencies directly concerned with the various sectors. Such a
division of responsibility is more likely to succeed if carefully planned in
advance of the enumeration, with the participation of all the agencies involved.
43, Some countries have tried to use their first comprehensive industrial
census to obtain as much information as possible from every establishment. While
this reflects legitimate needs for economic data, the problems of locating
establishments and obtaining co-operation are often so serious that the added
burden of a long and complicated set of questions may lead to failure. This
tendency to length and complexity has in some instances been made worse by
questions that are unrealistic or badly formulated. To expect large numbers

of small establishments to report in detail such information as the kinds of
materials used is apt to be unrealistic, may cause resentment, and will not
usually produce meaningful statistics. Long and complex questionnaires add

to the cost of all subsequent stages of processing also, and unrealistic in-

quiries can absorb much energy before they are finally abandoned. Adequate
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pre-testing of questionnaires in the field will go a long way towards solving
such problems. In industrial censuses, such pre-tests are usually much less
formal than the types conducted in connexion with pocpulation censuses, and con-
sequently are less costly.

Problems of measurement

L. The international recommendations for infrequent industrial inquiries in
the statistically less developed countries suggest that such a country's
first census, or the first in many years, should collect information for
small establishments relating to kind of activity, number of persons engaged,
wages and salaries, total cost of materials and industrial services, ex~
penditures for fixed assets, and total value of products. It is not easy,
however, for small establishments to furnish satisfactory statistics for

even those few items. This applies especially to household industries where
separation of data between manufacturing activities on the one hand, and
household maintenance on the other, offers problems. The distinction between
investment in fixed assets (capital expenditures) and current costs such as
those for maintenance and repair is also frequently difficult to determine

in practice. Other data which may be hard to define include the value of
output of manufactured goods and the cost of raw materials and fuels. Where
the same enterprise includes both agricultural and manufacturing activity,
such as the production of grain and the production of flour or meal from
grain, the cost of raw materials used (grain) is usually not a matter of
record and must be estimated for the census inquiry.

45. The principal problems of measurement peculiar to the country's economy,
as well as problems associated with the wording of the questionnaires and in-
structions, may be brought to light in advance of the census by means of small-
scale pilot studies or informal pre-tests. These should be followed by adequate

training of enumerators to deal effectively with these problems in the field.
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Iv. ADVANCE PLANNING FOR AN INDUSTRIAL CENSUS

General remarks

46. The success or failure of an industrial census depends in large part on the

care taken in formulating its broad objectives and in the detailed planning

of each phase of data collection, review and correction of the data reported,
and the tabulation and publication of the results. The experience of coun-
tries with a long tradition of industrial censuses has shown that advance
planning for each census is essential, even though several successful censuses
may have been conducted previously. Countries with little experience should
plan with even greater care, because their resources are usually limited and
there may not be sufficient funds available to correct the effect of a serious
misjudgement. Even if funds are obtainable, the necessary additional manpower
may not be, and as a consequence, there may be unacceptable delays in the com-
pletion of the work. Advance planning is especially important for a country
conducting its first industrial census, because the effect of an unsuccessful
attempt may be the refusal of the govermment to sponsor similar projects in
the future.

47. The experience of the Latin American countries in carrying out the 1963
Programme has demonstrated that planning is of first importance to avoid in-
quiries that are unrealistic or too ambitious. In the 1963 Latin American
inquiries, some countries tried to obtain the full range of information from
all statistical units, not differentiating between large and small establish-
ments. The result was that a high percentage of the replies from small estab-
lishments were either missing or grossly inaccurate. This situation could have
been avoided if the agency had planned to use a short form with very few ques-—
tions for the small establishments.

48. Many problems will arise in conducting an industrial census, and even if
the inquiries are restricted to the bare essentials, the rlanning staff will
not be able to anticipate all of them. Statistical agencies with considerable
experience in conducting censuses sometimes encounter unexpected difficulties.
To conduct a census without a plan, however, means that the problems would be
greatly increased. The effect of good planning is to minimize the cost of

correcting minor errors and to hold the more serious mistakes to .a manageable few.
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Fundamental decisions

L9, There are several basic matters which must be decided, at least tenta-
tively, before detailed plans can be formulated. These are the legislative
requirements, the statistical and reporting units to be used, the industries
and establishments to be covered, and the assignment within the government
of responsibility for conducting the census. They are briefly examined in
the following paragraphs.

Legislative requirements

50, The legal authority for the industrial census i1s fundamental because
it gives the project the stability and permanence needed to carry it to a
successful conclusion. It will also help to assure the co-operation of
respondents. The kind of legal authority required depends to a large extent
on the legal traditions of the country. Industrial censuses have generally
been conducted under three types of authority:

Executive decrees. tihere wide powers to gather economic
information are already vested in a govermment official, a decree
or executive order would carry sufficient authority. The decrees
issued have usually specified the nature of the inquiries to be
made, the obligations of respondents to furnish information, and
the responsibilities of the government in connexion with the in-
dividual returns and in compiling and publishing statistics.

General statistical acts. Such acts pertain to statistical
systems rather than to censuses alone, and may encompass popula-—
tion surveys as well as economic surveys, and current data as well
as censuses. The acts usually have clauses on the obligations
of respondents and the government with respect to them. To provide
for specific industrial censuses, further action in the form of
a decree or other executive action may be necessary.

Industrial census acts. These deal only with industrial
censuses but in other respects are similar in their provisions
to the more general acts. They differ as to the detail in which
the provisions appear; for those that are not sufficiently de-
tailed, further executive action may be necessary.

If feasible, the legislative authority should not be so narrow in its pro-
visions as to preclude or inhibit subsequent progress towards a complete
industrial statistics system.

51. Other points that should be considered in formulating legislative

authority include the degree of flexibility to be allowed the statistical
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organization, or the government agency of which it is a part, in conducting
the census. Some legislation is very detailed as to the content of ques-
tionnaires, the exact time period to be covered, the types of statistical
reporting, and other more or less technical matters. Such legislation tends
to hamper subsequent planning, and nullify the advice of advisory committees
(see paras. 63 - 66). Even if the provisions are adequate for the immediate
project, they tend to become obsolete because of changes in the economy or
in the needs for data. Laws which extend brpader powers of decision in
technical matters to the agencies conducting the census are less apt to
hamper the successful completion of the census or to interfere with the
subsequent establishment of a general system of inquiries.

Statistical unit

52. The recommendations in this Manual are based on the assumption that the
establishment is the statistical unit, that is, the unit to which the infor-
mation collected relates. The reports of multi-establishment enterprises
may originate with the headquarters of the enterprise, but a separate report
will be made for each establishment and it will be treated in subsequent
operations as the basic statistical unit.

Industries to be covered

53. A decision on the industries to be covered is fundamental because it
determines the funds and personnel required to conduct the census and the
burden on respondents, and may also affect the decision on which government
organization shall be responsible for the various phases of the work.

54. The international recommendations for an infrequent industrial inquiry v
provide for coverage of establishments engaged primarily in mining, manufac-
turing, and electricity, gas and water supply.g/ Those planning the census

may well be confronted with proposals, from advisory committee members or

other organizations, for coverage of additional activities as well, such as the
distributive trades (ISIC Major Division 6). The census planners should

1/ Chapter VIII: Reference 1.
2/ Major Divisions 2, 3 and 4 of the revised ISIC.
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consider the feasibility of such proposals very carefully, not only in rela-
tion to the funds available but to the ability of the staff to carry out a
broader project which would present many additional problems. The planners
may find that the success of the entire census would be endangered or as a
minimum that the publication of results wouid be undgly delayed because of
excessive time consumed in completing earlier processing stages.

55. On the other hand, there may be compelling reasons for enumerating
wholesale and retail trade establishments in conjunction with the industrial
census. In some eccnomies, the activities in many establishments are mixed,
for example, manufacturing may be combined with trade. Where mixed activities
prevail, the enumeration of all business establishments may entail very little
more cost than the enumeration of those primarily engaged in manufacturing

or mining, particularly if all establishments must be interviewed to identify
those within the scope of the industrial census.

Establishments to be covered

56. It would be desirable at this stage to make some broad decisions on the
coverage of establishments, because many aspects of the detailed planning to
follow would be affected. Estimates of the relative importance of such
segments of the economy as household industries should be obtained, and a
decision made on whether reports will be obtained from all of these establish-~
ments or from a sample of a size commensurate with their importance. Care
should be taken not to inadvertently under-represent segments accounting for
a substantial part of an industry's total volume of production.

57. If all of the establishments in operation at any time during the census
year are to be covered, as opposed to only those in operation at the time of
enumeration or at the end of the year, plans for the industrial directory
(discussed later in this chapter and in chapter V) would be affected. é/

Organizational requirements

58. A decision on which government organization is to be responsible for

conducting the industrial census should be made at an early stage. There are

é/ Estimates of the turnover in enterprise management (number of businesses
discontinued and new businesses started) would be helpful in arriving at a
decision on this gquestion.
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decided advantages in concentrating practically all authority and functions

in connexion with the inguiry in a single agency of governument. This should
not, of course, exclude ofricials in other agencies from participation in

the planning of the census through committees, or the review and inspection

of the work of the statistical agency by other agencies with related res-
ponsibilities. The advantages of concentrating the census inquiry in a single
agency are the speed with which changes in plans can be made effective, the
central co-ordination of all detailed plans, and the economies in training
full-time personnel rather then a large number of part-time personnel whose
other tasks relate to the regular work of their agencies. As one phase of the
work 1s completed, personnel can be transferred to a new phase without loss
of time. In sum, concentration of all phases in one organization contributes
to prompt publication of the results, because efforts can be more readily
co-ordinated to fulfil the planned objectives.

59. Despite these advantages, it may be preferable in particular situations
to delegate work to other govermment agencies. Local or provincial govern-
ments may sometimes be called on to provide field interviewers if the national
organization is unable to recruit a sufficient number. Alternatively, the
services of agencies which maintain contacts with particular industries or
groups of establishments, such as an agency which regulates and supervises

the activities of power plants, may be used. Such agencies often employ
personnel with technical knowledge of the industry, which can be helpful in
the collection, editing and general processing of the related questionnaires.

Establishing time schedules and budgets

60. One method of developing estimates of time requirements and setting up a
budget for the census is to prepare a time schedule for each operation. Be-
sides a description of the operation, the schedule should show the starting
and finishing dates and estimates of the cost and personnel regquirements
during each week or other time period. Breaking down the operation into sub-
operations contributes to more realistic estimates. A sample of such a time

schedule is:
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197% INDUSTRIAL CENSUS

BASIC TIME SCHEDULE

Operation No.: Date:

Description of operation: Collection of sample schedules for household in-

dustries

January February

Item Weck |ileck |Week |Week |Week |Week |Week

1 2 3 L 1 2 3 (etc., schedule
will extend
through entire
time period)

Total operation:

Personnel .....c..-

Sub-operation 1:

Province A

Sub-operation 2:

Personnel .......
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61. The same type of schedule can be used for operations performed by other
organizations, such as for the printing of questionnaires. For such uses,

the figures for personnel would be omitted.

62, To the extent feasible, the prospective supervisors should participate
in the development of time schedules for the operations they will be respon-—
sible for. After time schedules have been prepared for all operations that
can be anticipated, a consolidated schedule should be drawn up. This would
be similar to the basic time schedule above except that all of the operations,
but not sub-operations, for the census would be listed in the stub. The totals
of the consolidated schedule then would indicate, week by week, what the
personnel requirements and costs are estimated to be for the entire census.
The total cost would constitute the fund requirements for the census.

63. A review of the consolidated time schedule at this point could bring

to light unforeseen problems such as unreasonable personnel requirements

for some time periods.

Use of advisory committees

64, Many countries have found that the formation of a high-level committee

of government officials, industrialists, and other public figures can be very
helpful in utilizing the collective judgement and knowledge of the government
and of the public in working out the objectives and the legal and organiza-—
tional basis of an industrial census. Besides aiding in formulating the broad
objectives of the census, these committees can also materially assist in
launching the census by helping to secure needed legislation, funds and public
confidence.

65. To be most effective, the committee should consist of high-ranking and
experienced govermnment officials who are users or potential users of data on
the industrial sector, of trade association officials representing the indus-
tries to be surveyed, of accountants and other industrial executives, of labour
leaders, of economists and statisticians, and of legislators. For the legal
aspects of its work, the committee should have at least one lawyer. Govern-—
ment departments that might be represented include Ministries of Labour, Social
Insurance and Industry; Tariff Commissions; and other agencies charged with

regulating or promoting industry, or with economic planning and analysis.
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66. After preliminary discussions and general agreement that a census is
feasible and should be undertaken, the committee should consider the funda-
mental questions of legislation, industries to be covered and other matters
discussed in the preceding sections of this chapter. The group should con-
sider the needs of the govermment and the public for industrial census statis-
tics, and weigh the needs against the problems of collecting the data and the
resources available for such work. For this, industry and government personnel
not on the committee could be called on to advise and assist the group. As
a result of its deliberations, plans for the census should be improved and
interest in it should be stimulated among government agencies, industry offi-
cials, and the general public.
67. As plans for the census progress, it may be found desirable to form other
committees to advise on specific aspects of the census, such as industry and
commodity classifications, reportability of information and editing, coding
and tabulation problems.

Publicity
68. Recognition of the merits of the industrial census, particularly among
respondents, leads to better co-operation and the filing of more accurate
reports. This in turn leads to more efficient processing and possibly earlier
publication of results. Publicity, therefore, can contribute significantly
to the success of the census.
69. A complete publicity programme usually consists of three distinct vhases:

1. Advance publicity to inform the general public that a census
has been proposed and to seek advice on the content of the census
in its formative state. After questionnaires have been tentatively
drafted, comments and suggestions may be solicited from industrial
assoclations, industry periodicals, and directly from a cross-
section of the businesses which will later swply the data.

2. Data collection publicity, undertaken shortly before the final
questionnaires are distributed, to stimulate goodwill among res-
pondents. Articles can be written about the benefits of census data
and the importance of timely and accurate reporting. Descriptions

of the statistical organization, its equipment and processing methods
may also be newsworthy.

3. Census results coverage, to inform the public about the avail-
ability of reports and to stimulate the use of the data.
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Classification systems
TO. The planning of classification systems for industries, products and

materials, size of establishments, and other characteristics of the census

data which can be coded need not be given the same priority as the fundamen-
tal decisions described above, but certain classification systems such as those
for products and materials, if they affect the questions to be included in

the questionnaire, should be developed at an early stage. While the design

of classification systems is a technical matter and will not attract wide
govermment or public interest, there may be other govermment agencies which

use such systems for related purposes and whose interests should be fully
considered. The comparability of the classification of imports and exports,
for example, to that to be used in the census for products and materials,
should be carefully considered. The classifications by geographic areas which
may be in use in other government agencies should also be reviewed for com-
parability.

Tl. There are international recommendations for classifying industries (ISIC) &/
and imports and exports (SITC) i/ and wide use has been made both nationally
and internationally of these recommendations. The systems used by many coun-
tries which have recently developed their own industrial classifications have
been based on the ISIC, and other countries have modified their existing sys-
tems to make them comparable. Classification systems for prodgcts and materials
have in many cases been developed from the SITC or the ISIC. &

T2. To be both useful and practical, the classification schemes should result
from considering the requirements for classified data, the information that

can be collected for classification purposes, and the coding problems that
would arise under different systems. While the classification systems should
make the distinctions that are important to most users of the basic figures,
these distinctions should not be so precise that the information needed for

coding is very difficult or impossible to collect. At the same time, the

L/ Chapter VIII: Reference 3.

5/ Chapter VIII: Reference 5.

é/ Spec¢ific recommendations on these classifications for the 1973 inquiries
will be found in ST/STAT/L4 and ST/STAT/L5.
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classification schemes should encompass all of the industrial activities carried
on in the country. and since they may be used for many years, they should an-
ticipate future changes in the economy. In the interest of efficiency, they
should make only the distinctions which are or will be economically significant
and that exist in the industry structure. For example, the industrial classi-
fication should not specify different categories for activities commonly
carried on in the same establishment. Conversely, two activities of signi-
ficance that are ordinarily performed in different establishments should not

be combined in one category. If it does the former, coding may be difficult

or impossible and it may be necessary in the end to conbine the two sroups

for publication. If the latter, statistics for establishments in essentizlly
different groups will be combinéd in one group, and whatever economic dis-
tinctions between the groups are significant will not be ascertainable from
the census tabulations.

T3. The classifications must provide an unambiguous class for each unit. For
example, in a commodity coding structure, the definition of each category must
clearly distinguish between the commodities included there and those included
in other categories. Similar considerations apply to all coding structures;

if this principle is not followed, the coding operation may be much more
difficult and time consuming, because questionable cases will frequently arise
which cannot be resolved by coding clerks.

T4. Considerable attention should be paid to the comparability of the classi-
fication systems used in the industrial census to those employed for other
economic data. If the country has a minimal amount of economic data at present,
thought should be given to the future development of series and to their poten-
tial uses such as in a system of national accounts. Comparability to inter-
national systems is also important if national economic planning and analysis
is to benefit from the experience of other countries.

Industrial directories

T5. The experience of countries with a long history of industrial censuses
is that a directory of establishments is an indispensable preparatory step
Tor enumeration, whatever the method selected. 1In its most elementary form,
a directory consists of a set of cards with the name, address, industrial

activity and size code of each establishment.
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76. A directory is essential if a mail canvass 1s planned or a sample is

to be selected. Even when a complete field enumeration is planned, the cost
of compiling a directory may well be more than offset by savings in sub-
sequent operations, such as the verification and control of enumeration.

If available early enough, data compiled from the directory will also assist
greatly in the development of efficient and effective plans for the census.

Methods of enumeration

T7. Once the industries and establishments to be covered have been deter-
mined, an important part of planning is to decide on the method of enumera-
tion. There are two basic methods employed in censuses: self-enumeration,
in which questionnaires are distributed and received from respondents by
mail; and enumeration by interview or personal visit. In practice, various
combinations of these methods are normally employed, although personal visits
and enumeration by interview usually predominate. Some examples of enumera-

tion methods are:

1. Enumerators visit the industrial establishments and fill out
the questionnaire at once, based on answers given by the establish-
ment owners or managers. This method is suitable only if the es-
tablishments are small and the questionnaire very simple so that
answers to the questions are not difficult to obtain.

2. Enumerators visit the establishments, explain the purposes
and importance of the census, and leave the questionnaire for the
respondent to complete. At a later date reached by agreement, the
enumerators return and pick up the completed questionnaires. They
may also review them for completeness at that time.

3. Respondents are told to report to a local statistical office
where they explain the nature of their business and are given

the appropriate questionnaire to take back with them. After com-
pletion, the questionnaire is returned to the local office.

L, Questionnaires are mailed to the respondents and field
representatives call for the completed forms at a later date.

5. Questionnaires are mailed to the respondents, who complete
and return them to the statistical agency at a later date. This
approach is the most common one for countries with developed
statistical programmes.

Use of samples

78. Sampling, that is, collecting and processing reports from only part of
the universe, may sometimes be advantageously employed. The principal ad-

vantages of sampling lie in the potential reduction in costs and manpower
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requirements. Since there will be fewer questionnaires to be collected,

edited and tabulated, earlier publication of results may also be possible.

On the debit side, samples are more difficult to administer and control I/

than are complete coverage surveys. Basically, this is because the concepts
behind complete coverage are relatively simple. Employees without much
background or training in statistics can understand these concepts readily

and apply them in practice. The difficulties of administering a sample increase
in proportion to the complexity of the sampling plan: thus, if there is a
choice between two plans, one more efficient but also more complex than the
other, selection of the more efficient plan may often be the wrong choice

from the administrative point of view.

79. Another drawback of sampling is that the amount of reliable detail which
can be published will inevitably be reduced. One way of looking at this problem
is in relation to the average number of sample cases per publication cell.

If this average is small, as for example where publication cells represent
industries within small geographic sub-divisions, sampling may not be feasible.
Where cost considerations are of overriding importance, on the other hand,

it may be necessary to sacrifice the geographic detail and confine the collectim
effort to a sample, because sufficient funds for complete enumeration cannot

be obtained.

80. Sampling is not a magic formula for success. Collection, editing and
tabulation problems which arise with complete coverage will most likely occur
also when a sample survey is conducted. Sampling will not eliminate the
problems, but they will be fewer in number because there will be fewer reg-
pondents and publications cells.

81. Two methods of sampling have been used extensively for industrial in<
quiries. These are (1) probability sampling where the entire universe is
represented by giving every establishment in the universe a known probability
(greater than zero) of being selected, and (2) cut-off sampling, where coverage

is restricted to all establishments having a given characteristic, most commonly

I/ One disadvantage of probability sampling is that it requires careful control
over the selection of the sample units, and the application of sampling weights.
Otherwise, errors can be introduced which would not occur in a complete canvass.
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thosc above a specified size. No satisfactory sample surveys can be conducted
without some kind of "frame" or universe listing. In the discussion which
follows, it 1s assumed thet a universe of industrial establishments has been
identified by means of a directory or list which indicates the size of each
establishment. < If the available funds are not sufficient to finance both
a directory and a sample survey, it may be better to establish the directory
and postpone the sample survey to a later date. Some useful structural data
can often be compiled and published based only on the information contained

in the directory, such as size, location and industrial classification of the
statistical units.

Stratified probability samples

82. Tdeally, stratification should create homogeneous groups of establish-
ments, each group differing in its major characteristics from all other
groups. It is not possible to realize this objective completely in practice,
and the usual procedure in industrial censuses is to subdivide the universe
into two or more groups defined by size of establishment. For example, a
frequently used method has been to distinguish between establishments with
less than five persons engaged and those with five or more. To achieve
greater homogeneity, the size groups are sometimes further subdivided by in-
dustrial classification, but a more common practice is to adopt the same
sample rate for all establishments within each size group. This has the
great advantage of simplicity. In the example cited, the sample might con-
sist of all cases in the top size class (complete coverage) and a 10 per cent
sample of the smaller establishments. o

83. The 10 per cent sample might be selected by arranging the establishment
cards in soume systematic way, such as alphabetically, numbering them serially,
and then beginning with a random number from 1 to 9, selecting every 10th

card for the sample. This method is called random systematic sampling.

8/  See chapter V for a discussion of the establishment of an industrial
directory.

2/ Whatever the stratification plan, it is absolutely essential for a useful
probability sample in the industrial field to include all of the very large
establishments.
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Selection of a two-group stratified sample of the type described might be
appropriate where (1) there is a large number of small establishments and
(2) they account collectively for a substantial proportion of the universe
in terms of output or persons engaged. If it is known that the small es-—
tablishments account for only a small percentage of output or employment,
say less than 5 per cent, a cut-off sample may be more appropriate. It
should be recognized, however, that the reliability of sample estimates in
terms of standard errors cannot be computed from the results of cut-off
samples.

8L. Stratified samples are most eppropriate when enumeration is conducted
by mail. If field enumeration is employed, area or cluster sampling is
nearly always more efficient, the principal reason being the resultant saving
in cost of travel.

Area or cluster probability samples

85. Samples of this type are appropriate in industrial censuses where there
are large numbers of small establishments to be covered by field enumeration.
Area samples can yield adequate national totals, but publication of statistics
by areas will usually not be possible except perhaps for the areas included
in the sample. Area sampling should be employed only to cover small or
medium-sized establishments. The largest establishments, including those
located in non-sample areas, should be enumerated completely.

86. The theoretical criteria for effective cluster sampling are Jjust the
reverse of those for stratified sampling. In cluster sampling, the groups

or clusters should be an non-homogeneous internally as possible, and each
group should resemble all other groups in its major characteristics. In
most practical situations, however, the clusters are geographic areas or
political subdivisions and their internal compositicn is accepted as it exists.
A simple cluster plan could start with a list of townships, counties or other
political divisions. These are divided into two groups, small and large,
according to their importance industrially. By random methods a sample of

the "small" areas is selected, while the '"large" areas are automatically
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10/

87. 1In the simplest form of such a plan, all of the establishments within

included in the enumeration.

each of the sample areas are enumerated. Second-stage sampling, or sampling

within clusters,; is also feasible and can be employed if some of the sample

areas contain unusually large numbers of small establishments, or of smaller

defined areas such as villages. The secondary sampling units cculd be either
10/

villages or establishments, selected by random methods.=

Cut-off samples

88. By this method, coverage is restricted to establishments above a minimum
size, or "cut-off". These establishments constitute the universe, which is
usually enumerated completely. Since cut-off sampling is not a probability-
type method, the reliability of the published aggregates or estimates cannot
be measured precisely in terms of standard errors. Even though the over-all
percentage accounted for by small establishments may be known accurately, the
percentage applicable to individual cells is usually unknown and can be ex-
pected to vary widely.

89. Cut-off samples should be used only when a small proportion of total
output (usually less than 5 per cent) is accounted for by the small establish-
ments excluded from the sample. In recent censuses of manufacturing in the
United States, for example, all establishments with no paid employees have
been excluded. A special study made in 1958 revealed that although there were
52,000 such establishments, about 15 per cent of the total number, they accounted
for less than one-fourth of one per cent of total output. The proportion was
nearly two per cent for lumber and wood products, however, and over one per
cent for printing and publishing.

90. Where the importance of the small establishments below the cut-off level
is known only approximately, it is reassuring to know that a large error in

estimating their output may have only a small effect on the total. For example:

Actual Bstimated Per cent
output output error
Large establishments . . . . . . 980,000 980,000 -
Small establishments . . . . . . 20,000 50,000 _+50
Total ¢ « ¢ « o o = o & 1,000,000 1,010,000 +1

10/ See the discussion of random systematic sampling under "stratified
probability samples", paras. 82-8L.
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In this sample, even though the output of the small establishments was over-
estimated by 50 per cent, the effect on the total was only one per cent. This
percentage is probably within the tolerance limits expected even in complete
enumeration.

Treatment of swmall establishments

91. As pointed out in chapter III, many difficulties will be encountered in
the collection of industrial census data from small establishments. They are
generally hard to locate and identify as industrial establishments. They are
unlikely to keep records or have systematic information regarding their ac-
tivities.;;/ Income and expenditure are seldom segregated by type. The owners
may find it difficult to comprehend such concepts as expenditures for fixed
~assets as distinguished from purchases of supplies, or the distinction be-
tween manufacturing and trading activities. They may not be able to supply
aggregate figures covering a whole year, particularly value figures. In most
countries, especially countries with large numbers of small mining or manu-
facturing enterprises, or the widespread manufacturing of goods in households,
these are serious problems and the success or failure of the census may de-
pend on their solution. While adequate publicity and careful training of
enumerators will help to reduce the number of problem cases and hence the
over-all magnitude of the problem, there are other steps which can be con-
sidered:

Sampling As discussed above, the census of small establishments
may be based on a sample rather than on complete coverage. A satis-
factory sample can hardly be selected without a directory, and this
means that some information will have to be obtained from all estab-
lishments. But the few items of information required for a directory
are much easier to obtain than detailed answers to typical census
inquiries.

The manpower required to conduct the census may be considerably
reduced if coverage of small respondents is confined to a sample
of moderate size, such as 10 per cent or 20 per cent. In some
countries, funds may be available but the lack of qualified man-
power may rule out the collection of data from the entire universe.

Short forms Short questionnaires for small establishments have
been used very successfully in many industrial censuses. Such
forms might include only the items basic to the census such as

11/ This is particularly true of industrial production in households.
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location of the establishment, a description of its industrial
activity, number of persons engaged, wages and salaries, cost of
materials and purchased industriel services, amount expended for
machinery and other fixed assets, and value of products and services
sold. Although it should be possible to obtain adequate answers

to these questions from most small establishments, it may be ne-
cessary to modify or omit some of them if advance pilot studies or
discussions with small respondents point to serious reporting

problems.

The use of the short form, however, raises the problem of
what should be done with statistics appearing only on the regular
questionnaire. There are various possibilities. If the aggregate
contribution of small establishments to the statistics in question
is not large, their share may be imputed prior to publication.

In computerized tabulation, it has been found possible to allocate
such imputations to individual establishment records, thus making
them readily available for geographic and other cross-classifi-

cations.

The contribution of small establishments to some aggregates
such as that dealing wit. electricity sold to others, can probably
be imputed as zero. In other cases, it can be imputed at a fixed
ratio to total output, or at different ratios depending on the
industrial activity of the establishment.

If the contribution of small establishments to particular
items omitted from the short~form questionnaires is large, a
sample of small establishments can be selected for long-form
coverage., The collection of long-form data from the small res-—
pondents included in the sample might then be entrusted to spe-
cially trained enumerators or to field supervisors. Further re-
finement of the results might be obtained by imputing values for
these items for all other small establishments using ratios based

on the sample results.

Another type of imputation arises when the short form calls
for the same information as the long form, but in less detail.
As an example, the short form might request the total amount expended
for new fixed assets, while the long form might require separate
figures on expenditure on (1) building, improvements to land and
other construction work, (2) transport equipment and (3) machinery
and other equipment. While the distribution between the three
items could be estimated for small establishments, based on the
proportions reported by large establishments, a better procedure
might be to publish the short-form data separately. The captions
for this purpose might read:

1. Total exnenditure on new fixed assets
a. Building, improvements to land and other construction
work
b. Transport equipment
c. Machinery and other equipment
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2. Expenditures on new fixed assets, kind not reported

Item 2 would consist l2recely of short-Form data, bubt misht also
include data from large establishments which were able to report
the total but not the detail.

Differential processing Coverage of large numbers of small estab-
lishments creates a heavy workload in editing, coding, and tabu-
lation. The cost of these operations should be considered rela-
tive to the importance of the small establishment aggregates, and
also in relation to the effect of the errors likely to be dis-
covered and corrected. There is a certain amount of safety in num-—
bers: if errors are of a random type, they will tend to cancel
each other out provided they are individually small. This leads

to the conclusion that a high degree of accuracy and rigid standards
are unnecessary refinements when dealing with small establishments.
The amount of attention paid to individual reports during editing
and coding should vary in direct proportion to the size of the
establishments represented. The funds and human resources avail-
able for these operations will be more efficiently used if this
general rule can be observed.

In stratified sample surveys, it should be noted, the im-
portance of individual small establishanents reports is increased
greatly and the foregoing suggestions are not appropriate.

Tabulation plans

92. Before the census questions are made final and the questionnaires are
printed, the content of the statistical tables should be outlined, and scme
consideration given to coding and tabulation procedures. Some countries with
limited experience have prepared tabulation plans when the collection of data
has neared completion; at this stage they have discovered that certain ques-
tions or topics should never have been included in the census, simply be-
cause the information obtained could not be coded and tabulated,

93. Members of advisory committees may suggest the inclusion of items of
data which may have merit in that they would develop information useful for
policy guidance or for other purposes, but which are essentially inappropriate
for inclusion in an industrial census. An example is the type of question
which calls for the opinion of respondents rather than facts or figures.
While often very useful in their own right, opinion surveys have special
problems and should not ordinarily be conducted in conjunction with indus-
trial censuses.

Ok. A detailed consideration of tabulation plans may also reveal weaknesses

55



occasionally faund in census questions, such as categories which are not

mutually exclusive, making it impossible to interpret the replies or in-

accurately phrased questions, leading to ambiguous or meaningless results.

95.

Discovery of such defects while the census is being planned will help

to avoid much wasted effort in the collection, editing and coding phases.

The process of "thinking things through", that is, visualizing a proposed

inquiry in terms of the presentation of its final results to data-users

and setting down the actual format of the presentation in outline form will

often aid in bringing conceptual and other errors to light.

26,

Staff requirements

Because of the broad economic significance of the basic objectives of

the industrial census, the director of the organization responsible for the

project should be a person of the highest qualifications with administrative

ability and training in both economics and statistics. Staff requirements

for the rest of the organization will vary from country to country, but

the organization might initially be comprised of the heads of the following

prospective divisions, who together with the director would form the advance

planning staff:

9T,

A planning division, whose functions would encompass the deter-
mination of the scope and content of the census, the development
of industry and commodity classification procedures, the design of
sampling techniques and editing and tabulating specifications.

A field division, whose functions would include the compila-
tion of an industrial directory, enumeration by field interview
or by mail, coverage control, and any field pre-test of the ques-
tionnaires.

A processing division, to edit and code the data on the com-
pleted questionnaires, to assemble information on the progress
of the project and prepare progress reports, and to prepare tables
for publication.

A tabulation division, to operate computing equipment and in
the case of electronic equipment. to write computer programmes.

The plamning staff should participate in preparing agendas and reports

for cammittees, and in antine on their recommendations; plan required

research and special studies; prepare or supervise the preparation of time

schedules for the planned operations; and make any inter-agency arrangements
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necessary to the plans. At leagt initially, the planning staff should meet
frequently to review progress and receive agsigmments. A time schedule
for planning should be set up so that the advance planning will proceed
smoothly and on schedule.

98. No attempt will be made to lay down specific qualifications for each
prospective division head, or member of the initial planning staff. The
following types of training, experience or skills will normally be found
useful:

Educational background in statistics, economics, accounting,
business administration, and related subjects. Training in the
operation of industrial censuses in a country offering such
assistance.

Managerial or accounting experience in mining, manufacturing,
electricity, gas or water supply. Experience as a member of the
secretariat of a trade association representing these industries.

Experience as a statistician, planner or supervisor in other sta-
tistical projects, not necessarily in the field of economics or
industry.

Background in setting up classifications systems or in applying
them to coding cperations.

Experience in supervising field collection of data of any kind;
or in other field work such as door-to-door selling.

Experience in budget planning, in purchasing of equipment
and supplies, and related management functions.

Experience in managing of general office and clerical functions.

Experience in supervising the operation of accounting equipment,
punch-card equipment, and electronic computers. (The latter is

essential if such computers are to be employed in processing the
census results.)

99. The persons assigned to planning specific phases of the census should
later have the responsibility for carrying them out. This helps to ensure
continuity of planning and completion of the planned operations. It permits
the training and experience acquired in the plamning stages to be utilized
to the fullest extent in the later operations of the census.

Equipment requirements

100, There are often considerable delays in procuring office machines,
tabulation equipment, and specialized supplies such as punch cards. It is

desirable, therefore, to begin to arrange to purchase, rent or borrow

55



equipment as soon as the kinds and numbers of machines required can be
approximately determined.

101. As described earlier in the chapter, time schedules for the operations
involving equipment will provide information on when and for how long they
will be needed. The number required is more complicated because for each
operation it will be necessary to estimate the total number of physical work
units such as questionnaires to be processed through the equipment, and the
normal capacity of the equipment in terms of number of work units per hour or
day. The latter figure should be obtainable from the equipment manufacturer
or can be estimated with his assistance. Allowance should be made for time
lost due to breakdown of the equipment or delays such as those due to failure
of the preceding operation to deliver a sufficient number of work units
ready for processing. The length of time the equipment will be needed may
not be a critical factor if it is purchased, or rented on a week-to-week
basis with the right to return it at any time.

102. The following hypothetical schedule illustrates the calculation of

requirements for punching equipment:
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Date:

1973 INDUSTRIAL CENSUS
Requirements for #X-11 Numerical Punch Machines

(Punch-card rate per week, 5000)

Total, May 4 June
ali Week | Week | Week | Week | Week | (Etc. -
WeeKs 1 2 3 )i 1 schedule
) ] will
Operation No. 243: i extend
through
No. of questionnaires entire
processing
No. of cards period)
No. of machines

Rental cost

Operation No. 24kL:

(ete.)

Totals

Questionnaires I

Cards

Machines

Rental cost

| S

If the equipment is purchased rather than rented, the cost could be the pur-
chase price less salvage value divided proportionally over the weeks of
operation. This cost should be part of the consclidated personnel and cost

schedule described at the beginning of the chapter.
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V. COLLECTION OF DATA

General remarks

103. 1In chapter IV, some alternatives that should be considered in laying
plans for data collection were outlined. These included the possible prepara-
tion of an industrial directory, enumeration by mail versus field interview,
and sampliné versus complete coverage. Chapter V provides more detailed
recommendations for the collection phase, with emphasis on the methods gen-
erally considered most appropriate for countries at an early stage of statis-
tical development. It is assumed that the census will cover the industries
included in Major Divisions 2, 3 and 4 of the revised ISIC, that is, mining
and quarrying, manufacturing, and electricity, gas and water supply.

10k, The data collection procedures described here would be essentially
similar whether complete enumeration or sample coverage were planned. When
sampling is used, however, an effort should be made to increase the accuracy
and reliability of the basic data by training enumerators more thoroughly,

and exercising more care in the subsequent processing phases to detect and
correct response errors. Careful attention to these aspects can offset the
errors of estimate introduced by the sampling method, and in some circumstances
make the results of a sample survey more reliable than the data obtained by
complete coverage.

An industrial directory

105. Countries with much experience in conducting industrial censuses have
found that a directory of establishments is an indispensable preliminary
step, whatever the method of enumeration planned for the census. A directory
is basically a set of cards or a listing with the following items of informa-
tion as a minimum:

1. Name and physical location of the establishment.

2. Mailing address, which may differ from the physical location.
This is the address to which mail inquiries would be directed.

5. For establishments which are part of multi-unit enterprises,
name and address of the central office or headquarters. This may
be the same as the mailing address.

4.  Industrial activity description and code.
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5. Size code, which should normally be based on the number
of persons engaged.

6. Source and date of this information.
106. Owing to the difficulties sometimes encountered in obtaining these
items of information for large numbers of small establishments, some countries
have compiled directories which cover only establishments above a specific
size cut—-off, such as those with five or more persons engaged. The complete-
ness of such a directory is usually open to guestion, since in the absence
of a complete enumeration, there will always be uncertainty as to whether all
the establishments above the cut-off size are included. A decision to ex~
clude small establishments from the directory should be reached only after
consideration of their economic importance, their probable numbers, the cost
of collecting directory-type information from them, and the resources avail-
able. If it is planned to maintain the industrial directory after the census
for future use, the turnover among small enterprises should also be considered.
If there is 1likely to be a high turnover rate, which is the usual case, the
planning staff may conclude that the cost of maintaining a directory of small
establishments i1s prohibitive,

Sources of information for the directory

107. The usefulness of a directory depends in great measure on the kinds of
data it contains, its completeness and its accuracy. In considering possible
sources for the directory, their quality is important because the directory
can be no better than its source material. The following are some of the
sources which have been used for industrial directories:

1. A preliminary enumeration conducted for the express purpose
of establishing a complete directory, or of supplementing direc-
tory listings obtained from other sources. An abbreviated ques-
tionnaire should be used for recording the data.

2. A census of population conducted some time before the indus—
trial census. In such a case, the population census questionnaire
would include a brief inquiry about the industrial activities
carried on in the household, and this would form the basis for

a directory of household industries. 1In this connexion, it will
be important to know whether the list of households with indus-
trial activity can be made available in time for use in the in-
dustrial census. If there will be a considerable delay (due
perhaps to the fact that publication of the population census
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results will have greater priority than the preparation of this

special list), the list may be so out of date as to be of little
value. Population census enumerators might also be instructed

to fill out directory cards for regular industrial establishments
(not households) encountered in their districts. This procedure
has usually not resulted in a satisfactory list, however, and it
may unduly complicate and slow down the enumeration of the popu-

lation.

3. Government records maintained for taxation purposes, in
connexion with social benefit programmes, licensing, regulation,
or other government functions.

4, Industrial directories maintained by trade associlations or
trade publications. Such sources tend to be incomplete.

5. Telephone directories, residential directories and other
local lists.

108. Except for a complete enumeration planned and conducted by the industrial
census staff, the use of these sources requires careful examination of the
listings for completeness, suitability for census purposes, and accuracy.
Administrative records or registers are hardly ever assembled with industrial
censuses in mind, and while they may be adequate for thelr original purposes,
they usually will need correction or supplementation before they can be used
for the census. The records may have no indication of the size of the estab-
lishments and may thus be inadequate for the selection of samples. They may
relate to enterprises rather than establishments. The locations given may

be those of central offices or sales offices rather than of industrial es-
tablishments. They may be out of date, in the sense that they include obso-
lete listings and exclude enterprises formed recently. They may be incomplete
simply because insufficient effort was expended in compiling them. They may
contain an unacceptable number of erroneous addresses or descriptions of in-
dustrial activity. They may include establishments which are outside the scope
of the census but are not so identified on the records. They may contain
duplication: for example, the same establishment may be listed two or more
times, perhaps under different names.

109. Information on the extent and nature of the deficiencies in a given set
of records may often be obtained from the organization which compiles and main-
tains it. The comparison of one register with another which is presumed to

cover the same area or industry should also reveal defects. And finally, it
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may be feasible for the industrial census staff to conduct a complete enumera-~
tion of a small area or two and use the results as a standard for gauging the
adequacy of the various sources.

110. The importance of obtaining the co-operation of trade publications and
of industrial organizations such as manufacturers' associations is discussed
in the previous chapter. These groups can also sometimes provide expert ad-
vice and assistance in the compilation of directories fcr their individual
industries.

Maintaining the directory

111. Countries which plan to follow the industrial census with annual and

more frequent inquiries should consider the feasibility of keeping the direc—
tory up to date in subsequent years. This task will be simplified if main-
tenance of the file is planned from the beginning. A provision for regis-
tration of new firms and reports on changes in the industrial activity of
existing firms may, for example, be included in the legislation authorizing

the census. Other possibilities include enlisting the aid of a regulatory
agency, which may be able to provide the information needed to maintain the
directory by minor changes in its procedures. A system used by some countries
consists of transcribing the information in the directory to special forms
which are mailed to the enterprises. These listings are corrected and up-dated
by the enterprises and returned by mail to the statistical agency. This pro-
cedure may be adequate to keep the directory current with respect to changes

in the activity of existing establishments and with respect to the acquisition
of new establishments by multi-establishment enterprises. It would be necessary,
however, to find other sources for establishments of newly formed enterprises,
or for the establishments of enterprises which change from an out of scope
activity such as wholesaling to an in-scope activity such as manufacturing.

Cards or computer tapes

112. Unless the number of establishments is small, the directory listings

should be recorded on punch cards or computer tapes. These methods make it
possible to re-sort the listings quickly for special purposes: for example,
it may be desired for some special purpose to obtain the names of all estab-

lishments engaged in a specific activity. A master list should be printed out
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so that the directory can be reconstructed if any of the cards or tapes are

lost or destroyed.

Uses of a directory

1135. Once the directory is compiled, there are many ways in which it can be
made useful, depending on the enumeration plan. If a sample of small indus-
trial establishments is to be selected, the directory cards for the small
establishments would be segregated, and every nth card selected beginning with
a random start. If the directory is on tape, a computer programme can be
written which will select every nth small-establishment record without prior
sorting.

11k, If the plen calls for a direct mail canvass of certain types of estab-
lishments, such as those operated by multi-establishment enterprises, and
field enuneration of the rest, the appropriate records can be printed out to
form & wailing list for the multi-unit group. At least four copies of this
list should be made: (1) to be transferred to the out-going mailing pieces

by labels orx other means; (2) to be given to the field supervisors, who will
instruct enumerators not to call on the listed establishments, except possibly
for follow-up calls at a later date; (3) to be transferred to a set of check-in
cards, which will form the central control record of the receipt of completed
questionnaires from the respondents; and (4) a master copy to be retained
separately Iin case portions of the other copies are lost or destroyed.

115. The balance of the directory, or the entire directory if no meil canvass
is plammed, should be sorted by area and printed out. The supervisor of each
area will be given a list of all the establishments in his area to be enumera-
ted. Copies of this list should also be retained in the central office for
check-in purposes and for the preparation of reports on the progress of the
enumeraticn.

11€. The completeness and accuracy of the directory should not be taken for
granted in the field; the enumerators should be instructed to take note of
non-listed establishments and to secure reports from them. Provision should
be made for creating new directory listings for such added establishments.

The fieid supervisors may alsco be instructed to ocmpare the o rectory listings

1 - -

ior their areas with information available from 1207 tawstion or licensing
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authorities, classified directories, and other local sources. This procedure
may reveal additional establishments or indicate errors in the existing direc-
tory listings.

117. The census plans may call for separate questionnaires for different
industrial activities, or the same basic questionnaires with supplemental
pages to cover specific activities. Such supplemental pages might consist

of a printed list of products and services, with code numbers and space for
the responses. The directory can be used to provide data on the number of
such special questionnaires neceded for each area, and in a mail canvass can
provide information for the selectlon of the proper questionnaire to mail

to each respondent. Counts developed by tabulation of the directory can
form the basis for an economical and efficient printing order for question-
naires, since the order can be restricted te the number of forms actually
needed for the establishments plus an allowance Tor incidental requirements,

Questionnaires and other data-collection forms

118. The data~collection Torms are the key documents in the industrial census
since they provide the means for recovding all the establishment data which
are to be tabulated and published. Their format, organization and content
will have a significant influence on the quality of the statistical results,
the cost of collection, editing and tabulation, and the promptness of publi-
cation. In all successful industrial censuses, therefore, considerable time
has bezn devoted to the design of questionnaires and other data-collection
forms. Ambiguous phrases, printing errors, and even poor spacing, have caused
some countries to abandon important inquiries or to erpend scarce resources

in an effort to correct the effects of such mistakes. In self-enumeration,
when the respondent fills out the gqueslionnaire without the assigtance of an
interviewer, even a poor sclectiun of type-faces has heen known to cause
widespread misinterpretation. Thie situatinn can arise hecause a key heading,
important for understanding the caphtions below it, does not stand out boldly

and is consequently overlooked by the respondent.
119, Pre-testing of the data-zollzction forms can often hring such doficieacies
to light in time to coirect them. Such pre-tests need not be elabcrately

planned or scientificelly designed. The early enumeration of one or wwo
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districts, for example, may demonstrate the adequacy or inadequacy of collec-—
tion forms. If alternative types of questionnaires are proposed to cover

the same group of respondents, pre-tests can help to indicate which is the
preferable type to use.

120, The physical form of the questionnaire, for example, whether it is to

te printed on card-stock or paper, or whether it should be assembled as a
continuous sheet or booklet, should be determined after consideration of all
the uses to which it will be put. If it is expected that many of the ques-
tionnaires will be filled out on typewriters, the continuous sheet or accordiuvn-
fold type is preferable to the booklet. The spacing between the lines on such
a2 guestionnaire should also correspond to typewriter spacing. If the informa-
tion is to be recorded by an enumerator, as in field canvassing for an indus-
trial directory, a sheet or large card on which data for many establishments
can be recorded may be the most efficient form. The durability of the paper
or card-stock used should be considered in relation to the probable amount

of handling the questionnaire will receive.

121. In addition to the spaces for respondent entries, it is usual to include
spaces on questionnaires for office entries, labelled "for office use only".
Such entries are of three general types:

1. Control data such as egtablishment number, identification of
the enumerator and others processing the questionnaire, and dates
on which various actions take place.

2. Code numbers such as those for location, industrial activity,
size of establishment and type of ownership.

5. Calculated Tigures such as average number of persons engaged,
average earnings, and possibly value added. These figures may be
intended for tabulation or merely for use in a pre-punch review
of the questionnaires for reasonablencss.

With access to a computer, some or all of the coding and calculation may be
performed by the computer after the data have been punched and put on tape,

thus eliminating the need for spaces onthe questionnaires.

lz22. Bach data item on the questionnaire should be numbered, to facilitate
reference to the item in the instructions and correspondence. The data items

or code numbers which are to be transferred to punch cards should also be clearly
designated. 1If possible, the designation should include the card number and the

card field number. This will facilitate card-punching and reduce errors.
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Instructions_ accompanying guestionnaires

125, The instructions for respondents should cover, concisely but completely,
everything necessary to explain what is required and to avoid misunderstanding.
Instructions which are too long and diffuse are less likely to be read and
understood than those which are brief and to the point. If long instructions
are required, however, a common practice is to include only the most essential
points on the questionnaire itself and the rcest in a supplementary instruction
sheet. Pre-~census interviews with potential respondents often provide valuable
indications of the points which should be emphasized in the instructims.
124k, The following is a check-list of points normally covered in instructions
on questionnaires or on supplementary instruction sheets:

1. Legal authority for the census.

2., Confidentiality of returns.

5. Types of establishments required to report.

L. Acceptability of estimates if accounting records do not supply
required data.

5. Date the completed report is due.
6. How to return the completed report.

T. Time period covered by inquiries spanning a full year; accept-—
ability of periods other than the calendar year, or the year spe-
cified.

8. Definitions of the various items of information requested;
rules for valuation in case of items of data reported in value
terms.

9. How to report individual products or materials (on question-
naires where descriptions are not pre-printed).

10. Special instructions for particular industries where problems
affecting many respondents are anticipated. Tor example, how to
report fish-processing operations when the same establishment is
engaged in catching fish.

Phrasing of questions

125. Although the instructions are important and should be carefully written,
even greater care should be accorded to the wording of the questions. 4 major
factor in securing prompt, complete and reliable replies is the phrasing of

questicns so that they are readily understood by respondents and field inter-

viewers. Some respondents will fail to read separate instructions, but all,
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presumably, will read the questions before entering replies. Every effort
should, therefore, be exerted to keep the wording of the questions clear and
concise, and to avoid ambiguities. If two interpretations of a question are
equally likely, and only one is correct, half the replies will be unacceptable.
126, TFor some items, check-boxes are preferable to direct questions. In a
check=box query., all the possible replies are printed out, and the respondent
is asked to check the applicable repiies. Such devices are sometimes appro-
priate for information about the various industrial operations performed in
the establishment, or about the methods of distribution of products. They
may a2lso be employed for obtaining quantitative dats if replies in terms of
size classes are acceptable.

127. A question calling for verifiable facts is preferable to one which
relies on the judgement of respondents or field interviewers. Rather than
ask the respondent to describ¢ his primary industrial activity, the ques-
tionnaire can request detailed data on products made ard gervices rendered
which can be used at a later stage to assign an industrial-activity code. In
practice, some countries have asked for both a narrative description and

A ca on products and services, on the assumpvion that if one inquiry is not
angwered satisfactorily, the desired information can be obtained from the
other.

128. "Tailoring' the language of certain questions may be desirable or
necessary to communicate with particular industries. In censuses of manu-—
Tacturing, this practice is especially useful for describing such concepts

ac the total value of products and services or the total cost of materials
and supplies. These concepts, if described briefiy as in the previous sen-
tence, may be incomprehensible to many respondents. The naming of products
or materials peculiar to an industry, or & request for separate data for
them, can go a long way towards ensuring that the desired answers will bhe
forthecoming.

Training of enumerators

129. An industrial census is considerably more complex than a population
census. Meny individuals in the population have essentially similar charac—

teristics, thelr classification is relatively simple. and the training of
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enumerators in statistical concepts is less important than teaching them
procedural matters such as the need to visit all households, what to do when
families are absent and the value of speedy enumeration. In contrast, the
statistical units of an industrial census vary greatly in such characteristics
as size, organization, and industrial activity. Moreover, one of the first
problems encountered by the field interviewer, that of determining which of
the establishments he encounters are eligible for enumeration, hardly exists
in a census of population.

1%0. The experience of countries in the 1965 World Programme illustrates the
need for thorough training of field interviewers. In one country, 80 per
cent of the initial returns were found to be so defective that the establish-
ments had to be revisited; about a quarter of these guestionnaires were re-
garded as having been completely redone when the enumeration was finally com-
pleted. The training of enumerators, and adequate field supervision, undoubtedly
would have avoided much of this costly work. If there are restrictions on
the funds available, it would be better to reduce the scope of the census (and
hence the number of interviewers required) than the quality of enumeration.
151. TIdeally, it would be desirable to concentrate the task of training in
the hands of a few individuals in the central statistical agercy, This has
rarely been feasible in practice, however, and the usual first step is to
train individuals who will teach others. These may be regional-office heads
and other key personnel who are given an intensive background course in the
central agency. Later, these persons return to their areas to train local-
office supervisors and these in turn train field interviewers.

132. One country has reported an interesting alternative in which a team of
enumerators, half of whom were permanent staff members of the central statis-
tical agency, moved around the country enumerating area after area until the
work was complete. Unlike a population census, the enumeration of industrial
establishments can be spread out over a period of several weeks.

13%. At all levels, training classes should be small so that the teacher can
give attention to the progress of each individual in the class. If feasible,
simulated interviews, in which an experienced person takes the part of the

establishment owner or manager, should form part of the training course.
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Written tests should be given at some time during the course. Some pert of
this may take th- form of a description of a hypothetical establishment,
based on which the pupil fills out a test questionnaire. Fach individual
approved for field work should demonstrate that he will be able to cope with
at least the most frequent of the complex technical problems which arise
during enumeration,

Verbatim guides

13k, Some countries have been faced with training large numbers of field
interviewers in a short period and have found it worthwhile to prepare de-
tailed classroom guides. These are intended for the use of relatively in-
experienced teachers, who are expected to instruct the class by following
the guide practically word for word.

Home study materials

1%5. There are also examples of home-study reference materials which are
given to prospective enumerators in advance of any classroom instruction.
After several days allowed for home study, the enumerator is given a written
test. If he passes the test satisfactorily, he is interviewed by the super-
visor. During the interview his understanding of the principal questions is
tested again, the questions on which he failed the written test are reviewed,
and a supervisor takes the part of the respondent for a practice interview.
Following this the supervisor accompanies him on at least one real interview.
The enumerator's progress is again reviewed closely after a probationary
period of several days.

Pocket manuals

1%6, A condensed manual of instructions for enumerators, intended to be
carried on the person and consulted during the work-day, has been used
successfully in many countries. Such a manual may also serve as a basic text-
book for the training course. All of the procedural matters affecting enumera-
tors, and the principal problems they may expect to encounter, should be dis~-
cussed in such a manval., The subjects covered in a typical manual are out-
lined below:

1. Rules and regulations. Legal obligations of enumerators to
provide true returns and treat information given by respondents
as confidential. Actions forbidden to enumerators, such as
soliciting or selling.
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157.

2. Excerpts from the law or executive order authorizing the census.

3. Procedures. Organization of field staff. How to obtain supplies
and transmit completed questionnaires. What to do if respondent
wants questionnaires left with him for completion or for mailing

to statistical agency. What to do if respondent refuses to supply
information. How to report establishments which changed owners
during the census year. How to prepare progress reports.

4, The "skip-list", that is, a list of establishments the enumera-
tor is not expected to visit. This list may include the establish-
ments of multi-unit enterprises which are to be contacted directly
by the central statistical agency.

5. Scope of the census. Definition of an establishment, and types
of establishments to be included. Types of establishments common-
1y encountered which are not to be included.

6. List of questionnaires and other forms used in the census,
and a brief description of the content, purpose and scope of each.

7. Detailed instructions for each guestion in the questionnaires.

8. Special instructions for particular types of establishments

or industries. How to handle frequently encountered mixed acti-
vities (for example, manufacturing and trade, manufacturing and

agriculture). How to enumerate household industries.

9. Multi-unit enterprises not on the "skip-list'". How to iden-
tify establishments or headquarters offices of multi-unit enter-
prises.

10. Alphabetic index to the contents of the manual.

Special arrangemer s for multi-unit enterprises

It has been suggested that consideration should be given to the enumera-

tion of known multi-unit enterprises directly from the cemtral statistical

egency rather than by field interviewers. The names of such enterprises

may already be known to the government. If not, or if the existing lists

are inadequate and need supplementation, industry associations may be a good

source for such names.

138,

The main advantage of this method of canvassing is that less time will

be required to perform the enumeration. The field interviewer encountering

an establishment of a multi-unit enterprise may spend a long time explaining

his mission, only to discover that such matters are handled by the company's

head office located in another interviewer's district.

139.

In scme countries, experienced members of the central statistical agency

have undertaken to interview officials of multi-unit enterprises in advance
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of the census. The purpose of such interviews is two-fold: (1) to gain the
co-operation of the company officials and impress them with the importance

of the census and (2) to facilitate the actual enumeration by obtaining a list
of the company's establishments and information on the activities conducted
at each location. This list can later serve as a basis for the selection

and forwarding of the proper census questionnaires to the company. The head
office of the company in many instances will prefer to supervise the filling
of the questionnaires and to transmit them when completed to the statistical
agency.

Coverage control

140. 1In a complete field enumeration, such as a canvass unde.taken to estab-
1lish an industrial directory, it is fundamental that information should be
secured from every establishment within the scope of the census. It is also
desirable to avoid duplication, which can arise when two field interviewers
make a report for the same establishment because of misunderstanding.

141. An important aid to field interviewers is a set of detailed maps
covering each of tke enumeration districts (ED's). Such maps should clearly
define the boundaries of the districts: if the boundary is a street, the allo-
cation of establishments on each side of the street should be indicated. If
accurate and detailed maps are available in the central statistical agency,
ED maps can be prepared in advance. Otherwise, it may be necessary for the
regional or local offices to define ED's and prepare ED maps for the inter-
viewers.

142, ED's defined for censuses of population may serve as a starting point
for the definition of industrial census ED's. HEstimates of the number of
industrial establishments in each of the population ED's should be obtained,
and combinations made which would tend to produce ED's of approximately equal
industrial importance.

ED control record

143, 1In addition to pocket manuals and ED maps, systematic canvassing will
be aided by a control record on which is entered identifying information con-
rerning each establishment encountered. The control record may be in the form

of a set of numbered sheets, each of which provides for entries concerning
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20 or more establishments, and the set covering an entire ED. A typical
record of this kind might provide for the following items:

1. Serial number of entry. In some systems, this number is
also entered on the corresponding questionnaire.

Name and address of the establishment.
Industrial activity or kind of business.
Is the establishment within the scope of the census?

Is the establishment part of a multi-unit establishment?

ON V1T = W 1O

. If a guestionnaire is left with the respondent, the date
is to be picked up.

1

Date the completed questionnaire is obtained.

I
8. Date the questionnaire is forwarded to the central
statistical agency.

9. MName of person interviewed.

10. Remarks.
14k,  Since the control records provide a detailed account of the progress
of enumeration and the disposition of the completed questionnaires, they
should be preserved for use as reference documents in later stages of pro-
cessing. OSeparate questionnaires can be misfiled or lost, for example,
and reference to the control record will indicate whether the questionnaire
file for an BED or a local area is complete.

Screening of completed questionnaires by field staff

145, TFor practical reasons, it is desirable to detect and correet errors in
the reported data as quickly as possible after the questionnaires have been
completed. If there is a delay in re-interview or questioning of the res-
pondent, the person who supplied the data originally may no longer be employed
by the company, the company may have gone out of business, or the records

may have been discarded. On the other hand, it is ordinarily not feasible or
degsirable to conduct complete editing operations, such as those discussed in
the next chapter, in the field offices. The staff should, however, be able
to perform a screening operation which involves a limited amount of checking
of data. This might consist of seeing that the questionnaire is properly
identified, that no required figures are omitted, and similar simple checks.

A slightly more complicated but basic check would be to add the reported costs
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(wages and salaries, materials, etc.) to see that they do not exceed the reported
value of shipments and sales of services. If they do, the report should be
returned to the enumerator or given to another interviewer for verification or
correction.

146. Such a field review also provides some control over the performance of
individual enumerators. When questionnaires are found to be faulty, the
enumerator responsible should be required to correct them, if time permits.

An excessive number of faulty questionnaires may mean the enumerator is in-
competent and should be dismissed.

Check interviews
147. Another means of controlling and improving the quality of the reported

data has been found desirable in some countries. This involves the re-interview
or check interview of respondents by the local supervisor or by a specially
trained enumerator. Check interviews are ordinarily conducted for only a

small sample of respondents. Since the interview involves an additioral demand
on the time of these respondents, the interviewer should be skilled at explaining
the purpose of the interview, which is basically to increase the accuracy and
usefulness of the census. He should then proceed to secure new answers to

the questions. If the respondent has kept a copy of his original report, the
interview may involve no more than comparing the copy with the original.

148. The check interview need not cover all the items on the questionnaire,

but could be limited to a few of the most important. Check interviews are of
value in disclosing unacceptable practices on the part of enumerators, such as
the fabrication of data.

Receipt of completed questionnaires: mail collection

149, If a directory has been established, and questionnaires mailed either to
all respondents or to a sample, the mailing-list information should be trans-
ferred to a set of 'check-in" cards. Space should be provided on these cards
for the entry of the date the questionnaire was mailed and the date it was
received. The same card, if desired, can be used for recording the dates of
subsequent contacts with the respondent, such as of correspondence to obtain

corrected figures or to verify the accuracy of the figures reported.
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150. Since cards are sometimes lost or misfiled, a master mailing list
should also be prepared, Meckénical transfer methods, such as addressograph
plates, make it possible to print lists on long strips of paper which may
then be stapled and bound to ensure completeness in subsequent handling.

Each strip should also be numbered.

151. As the completed questionnaires are received from respondents, the
corresponding control card is removed from the file. The date of receipt is
entered on the questionnaire and also on the card, which is then put in a
second file representing establishments for which questionnaires have been
received. In large-scale receiving operations, the clerks are sometimes
instructed to "check-in" obviously incomplete questionnaires, including those
returned blank, and to treat letters from respondents as the equivalent of
questionnaires. The correction of these problem cases, as well as others
requiring further contact, is left to a subsequent screening operation.

152. At some time after the due date for filing questionnaires has passed,
the original file, which now contains cards only for the establishments which
have failed to return questionnaires or other required material, can be used
as a mailing list for a follow-up letter reminding respondents of their
ohligation to report. A second or third wave of follow-up letters or field
visits to the remaining delinquent respondents may be necessary.

153. For the largest establishments in the delinquent file, it may be desir-
able to schedule field visits at an earlier date. The preparation of reports
by such establishments takes more time, and their importance in the statis-
tical results is greater than is the case with small establishments.

154, It mey be expected that not all establishments will report by mail,
and, in the planning stage, some resources should be allocated to the field
collection of data from large establishments which have failed to respond.

Receipt of completed guestionnaires: Tfield collection

155. Many of the procedures suggested in the preceding section are equally
applicable to field collection. The principal differences arise because in
field collection two sets of receipt records are nsually maintained: one set
in the local or area offices and another in the central agency. In some

systems, the ED control record described earlier is also used as another
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check on the receipt of questionnaires. In mail collection, the check-in
files may be arranged alphabetically or by some numerical system. In

field collection, they should normally be arranged by area to facilitate

the kandling of follow-up inguiries received from the central agency. A
special file, duplicating the establishment cards in the central file, might
be maintained in the central agency for multi-unit enterprises. The special
Tile would facilitate correspondence with the central offices of such com—
panies regarding missing reports. In any case, it should be made clear to
all concerned where the responsibility for contacting multi-unit enterprises

lies.

156. In the following flow description of a typical questionnaire handling
and receipt operation, it is assumed that the central agency deals directly
with the local offices, that it is desired to maintain a constant flow of
completed questionnaires to the editing and coding operations, and that the
central agency is responsible for the collection of data from multi-unit

enterprises.

1. Interviewer collects questionnaires and prepsres ED control
record.

2. Interviewer turns in completed questionnaires weekly to local
office. When an ED is completed, he also turns in the ED control
record.,

5. Local office records receipt of questionnaires in check-in
file, screens questionnaires for acceptability, returns some to
interviewer for correction, and forwards the rest to central
agency daily. Date of forwarding is recorded on check-in cards.

L. With the last batch of questionnaires for an ED, the ED con-
trol record is forwarded to the central agency. Date of for-
warding is recorded.

5. Central agency records receipt of questionnaires in check-in
card file, and forwards them to editing and coding séction.

6. Questionnaires rejected by editing and coding section are
returned to check-in section. These questionnaires are returned
to the field for verification and correction. Date of return is
recorded in the check-in card file and also on the ED control
record, if one hasg been received.

T. As £D control records are received, they are compared with
the check-in card file to see that all the required questionnaires
(1) have been received in the central agency and (2) have not
been returned to the local office for correction. If some of the
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guestionnaires are still in process in the editing and coding
section, this comparison is postponed until editing and coding

are completed.

8. A record of incomplete and completed ED's is maintained in
the central agency. As enumeration nears completion, the cen-
tral agency gives local offices a list of incomplete ED's and
asks for a report on the status of each.
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VI. PRE-PUBLICATION PROCESSING

Editing
157. It is inevitable that many errors will be found in the inf rmation
entered on the returned questionnaires, despite careful planning and collec-
tion of the data by an efficient and well-trained staff. If for no other
reason, errors will occur because the concepts behind industrial census in-
quiries are difficult to graspand misinterpretation of the questions can
easily arise. In addition, some entries may be treated as erroneous becaguse
of processing requirements: vglues expressed in common fractions, for example,
are not acceptable for punch card transcription but may be quite accurate
by ordinary standards.
158. The basic purposes of editing statistical questionnaires are (1) to
detect errors in the reported figures and (2) to prepare the questionnaires
for punching and tabulation. The former is by far the more difficult pro-
cess, because many entries may appear to be acceptable, but when compared with
other information are seen to be questionable or obviously wrong. Sometimes
there are two or more related figures in doubt, and it may be obvious that
at least one of them is wrong, but impossible to decide where the error lies.
Some errors can be corrected in the editing process, but in other cases it
may be necessary to obtain new information from the respondents. This is
true even in countries with considerable experience in industrial censuses;
in many such countries the proportion of questionnaires where the respondent
has had to be contacted a second time for the verification or correction of
data has amounted to 25 per cent or more of the total number.
159. The preparation of questionnaires for punching and tabulation, on the
other hand, usually involves simple routine changes such as the rounding of
numbers, striking out excess figures, and entering control data.
160. A clerical editing operation of some kind is always necessary in indus-
trial census processing, regardless of the method of tabulation. If adding-
machine tabulation or electro-mechanical tabulation is planned, the function
of the clerical section is usually to edit the questionnaires completely.

The section will also obtain new information from the respondent if required
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and make all changes necessary to allow the questionnaires to proceed smoothly
through subsequent operations.
161. Since it is inefficient and wasteful of resources to treat all defi-
ciencies in gquestionnaires alike, however trivial they may be, some standards
and criteria for editing should be established. In general, the amount of
effort expended on detecting and correcting errors and omissions should be in
proportion to their probable effect on the published data. It follows that
the reports from large establishments should normally be more carefully edited
than those from small establishments.l

Work units
162. Assigning work, keeping records, and making progress reports will be
simplified if the questionnaires are sorted by type and bundled together
in work units of convenient size,éy The work units should be numbered serially.
A central record should b€ kept showing the number of questionnaires in each
work unit and a running record of its history, for example, the date it was
given to an editing clerk, date of completion, number of questionnaires returned
to the field for review, and number transmitted to the card-punching section.
Work units are usually made up of the same type of questionnaires, and it
may be desirable to sort them in other ways. The questionnaires for small
establishments, if these establishments are more or less fully enumerated,
can be assmebled in separate work units and edited by less skilled clerks.
The instructions given to these clerks may, in effect, provide for the
acceptance of errors which would be unacceptable for larger establishments.
Conversely, the questionnaires for the largest establishments may be sorted
out and edited by supervisors, or other perscons with ability and experience
above the average. An intensive edit of this kind would also be desirable
for questionnaires obtained by sampling the small establishments. Limits
may be set for the magnitude of entries which are to be questioned: for

example, re-questionning of a respondent may not be permitted if the value

1/ Except where the coverage of small establishments is based on a sample.
2/ Usually not more than 100 questionnaires should be assembled in one
work unit.
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of an item is below a certain limit. Instead, a procedure for substituting
estimates for incorrect figures may be established.
16%. Certain types of checks may be performed only for those questionnaires
contributing most importantly to the published data. Checking of the data
on output of products against related government series, for example, may be
limited to establishments whose production of the specified products is above
a specified figure.

Editing checks

164, Various types of editing checks have been employed. The number used

and the extent of checking usually depend on the time and resources avail-

able.

Omissions. This involves finding items where an answer is
required, but none appears. The procedure may not be simple for
items which are not applicable to all types of respondents. It
may be necessary to instruct the clerks, for example, not to
question the omission of a reply to an inquiry about the cost
of purchased repair and maintenance services, because not all
establishments purchase such services. If it is particularly
important to distinguish failure to report from inapplicability
in such cases, the question may be formulated as in the following
example:

Did you purchase any repair and maintenance services
during the census year? // Yes [/ No

If you answer is "Yes", how much was paid for these
services? $

If "Yes is checked and the value nevertheless omitted, it would
be clear that the respondent had failed to report a figure which
should have been reported.

Internal consistency checks. These consist of checks to
determine whether the reported components of a total are equal
to the reported total, whether the answers to the same query
in different parts of the questionnaire are the same, and
whether certain ratios are reasonable in the light of experience
or other criteria. On a questionnaire calling for details on
both the input of materials and the output of products, a 'pre-
sence check" may be possible. As an example, an establishment
manufacturing bread should use flour, and the clerk should be
instructed to question the bread entry if no entry appears for
flour. It may be noted that checks which specify the amount
of raw material that should be used lead to complications and
should ordinarily be avoided.
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Judgement as to the reasonableness of ratios, such as the
ratio between the number of operatives and total wages paid to

operatives, that is, their average annual earnings, may be based
on a constant range of values given in the instructions. Ratios
above or below these acceptable values would be questioned by

the editing clerk and unless an obvious error could be identified
and corrected, the questionnaire would be returned to the reg-—
pondent for correction.

The acceptability of a ratio may also be decided after com-
paring it with the same ratio for other establishments of a
similar size, in the same industry, or in the same geographic
area. In infrequent inquiries such comparisons are usually not
feasible because of the difficulty, at the time of editing, of
finding a sufficient number of questionnaires with similar
characteristics.

External checks. The reparted data and the derived ratios
may also be compared with earlier figures for the same industry.
Data from other countries can also be used under appropriate
circumstances. Such external data, when available, are normally
used as guldes in setting limits of acceptability which become
part of the instructions for the editing clerks.

During the course of editing, the effectiveness of the various checks em-
ployed should be examined occasionally. If application of a given editing
check results in rejection of all questionnaires, for example, its tolerances
are almost certainly too narrow. If, on the other hand, no questionnaires
are rejected, the check should be probably discontinued or its range reduced.

Computerized editing

165. In some countries, a considerable amount of the editing formerly done
clerically is now being performed on computers. As mentioned above, an
abbreviated editing operation is necessary to prepare the questionnaires for
punching and tabulation. In computerized editing, the detection of errors
is postponed until the cards have been processed through the computer. é/
The computer is programmed to calculate ratios, make comparisons, substbitute
estimates (under specified conditions) for unreported or erroneously reported
figures, and "flag" or identify questionnaires which need to be reviewed

manually and possibly returned to the respondent for correction. In general,

the computer will perform these operations more rapidly and accurately than

3/ On some computers, the cards must first be copied on magnetic tape in
a "card-to-tape' device.
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clerks. There are certain important limitations, however, which must be

considered:

1. Many of the questionnaires that are flagged by the computer
for manual review will require correction. It is costly to
correct punch cards and computer tapes. Hence if a great many
questionnaires will eventually require manual handling, repunching
of cards, etc., computerized editing may result in a much higher
over-all cost than clerical editing.

2. The particular computer which is to be used may have too
little storage capacity to perform all of the editing checks
efficiently in addition to other computerized operations such
as coding and tabulation. The programme should be tested as
much as is necessary to determine the effect of storage limita-
tions.

3. A computer with sufficient capacity is capable of far more
checking than is usually feasible in a clerical operation. The
computer may be able to perform several times as many internal-
consistency checks, for example. Some census planners, enthu-
siastic over this extraordinary capsbility, have specified so
many editing checks that practically every questionnaire has
been flagged for manual review. As in clerical editing, the
usefulness of every individual check should be considered in
relation to its cost and also the over-all cumulative effect of
a large number of checks.

4. Computerized editing is necessarily performed at a later
stage than clerical editing. As mentioned in the previous chap-
ter, it is desirable to question respondents as early as possible
after the questionnaires are received. With a temporary field
staff, computerized editing may entail so much delay in the re-
turn of questionnaires to the field that the staff may be no
longer available. Thus the timing of re-questioning should be
considered carefully in relation to the timing of computerized
editing.

5. An important difference between computer processing and the
older methods such as hand and mechanical or electro-mechanical
processing is that misinterpretations giving rise to repetitive
or systematic errors are often far more difficult to correct.
Many costly tabulations have had to be scrapped because the
computer programmer did not quite understand what the statistician
wanted. Under the older processing methods, such mistakes were
usually discovered and rectified before much harm had been done.
The tremendous speed of computerized processing, however, means
that entire projects are often completed before the systematic
errors are discovered.

For this reason, sufficient time should be allowed for the
thorough testing of computer programmes before large amounts of
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data are processed. The usual procedure is to prepare a '"test

deck" of punch cards similar to those which will eventually

be processed, but which contain errors and other material deli-
berately planned to bring all of the features of the programme

into operation. The programme can be executed on the test deck
at relatively 1ittle cost, and the results of the test used to

correct the programme where necessary.

Coding
166. Coding is the transformation of information to numerical form with
the object of simplifying tabulation. The information to be coded may be
numeric or non-numeric. Assigning size codes based on numbers of persons
engaged transforms one set of figures to another and simpler set for tabu-
lation purposes. Geographic coding, on the other hand, transforms the names
of provinces, counties and cities to a compact numerical form. Numeric codes
are used also to denote type of ownership, industrial activity and other
characteristics of this kind.

Pre-coded questionnaires

167. It is good practice is designing questionnaires to take into account
first the ease of reporting and second the ease of processing. The pre-
printing of code numbers on questionnaires is primarily for ease of pro-
cessing, but in some systems reporting is also facilitated since the code
numbers also appear in reference manuals available to enumerators and res-
pondents.

168. A common example of the pre-printing of code numbers is found in
connexion with the reporting of individual products and services. A non-

pre printed inquiry on this subject would provide several blank lines and

ask the respondent or interviewer to write in product descriptions and enter
the numerical data. A pre-printed and pre-coded inguiry, on the other hand,
would provide the code numbers and descriptions of the several products made
by the industry and in effect ask the respondent to (1) select the appropriate
line or lines and (2) enter the data.

169. The pre-printing of codes for industrial activity is usually not feasible,
because the proper code number is fre quently selected from several alternatives
on the basis of the primary activity of the establishments. Codes for pro-

ducts, materials, type of ownership, and several other items can, however,
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be entered in advance, and pre-printed code numbers are commonly used in
connexion with them.

170. The advantages of the pre-printing of code numbers are (1) no subsequent
clerical coding operation is necessary and (2) punching is facilitated be-
cause printed numbers are eagier to read than hand-written numbers. There is
a drawback in that the respondent may enter his data on the wrong line, and

it may not be possible to detect the error. This is offset to some extent

by the elimination of the possibility of code numbers being incorrectly
entered by coding clerks.

Clerical vs. computer coding

171. The use of the computer has greatly reduced the amount of coding re-
quired, especially the amount that needs to be done clerically. In the first
place, codes whose primary purpose is to facilitate the sorting of punch cards
are not required. The computer can operate about as well on a datn item like
number of employees as on a one-digit size code based on the original figure.
Moreover, if a one-digit size code is required for other reasons, the computer
can readily assign one. Secondly, clerks are notoriously weak when it comes
to assigning codes based on a calculation and/or comparison of relative mag-
nitudes, while the computer is always accurate in this respect if it has been
properly programmed. In general, the computer is preferred whenever a code
number is to be assigned based on numerical data, particularly if complex
calculations are involved. Coding systems may be simplified also: while
mechanical tabulation may be facilitated by a six-digit number in which each
position is significant (for example, the first two digits represent the
province, the second two the country, and the third two the city), computer
operations may be equally efficient using a three-digit number assigned ser-—-
ially to cities with the reference to county and province kept in computer
storage. Many of the practices geared to hand or mechanical processes need
to be re-examined if a computer is to be used.

172. Assignment of industrial-activity code numbers may be difficult to
programme for the computer if industries are defined in any other way than

by the simple predominance of a product or group of products. Industry

codes based only on the respondent's description of his activities cannot
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ordinarily be assigned by the computer. Geographic codes, likewise, normally
require assignment by a clerical section, and there may be other items in-
volving similar non-numeric information. Thus, coding clerks will be re-
guired even though’a computer is u ed.

Procedural matters

173. If a substantial number of questionnaires are to be clerically edited
and coded, it is usually preferable to break down the operations into short
routines. Where this has been done, clerks can handle all but a small frac-
tion of the questionnaires after a short learning period. The extra handling
involved is usually compensated for by the increesed speed of procegsing

and the fact that fewer highly skilled supervisors or industry specialists
will be needed.

174. Other procedural rules which have been found useful in practice are:

1. All entries in the questionnaire should be made in a distinc-
tively coloured pencil or ball pen. The colour chosen should
contrast with both respondents' entries and field enumerators’
entries.

2. The colour used by coders should differ from the colour used
by editors. Some countries also differentiate corrections re-
ceived from respondents by entering them in a third distinctive
cOlour.

5. When a correction is made to a respondent's entry or a field
interviewer's entry, the original data chould not be erased or
obliterated. Instead, the editing clerk should strike a line
through the entry and enter the corrected figure above it. If
space is limited, the corrected figure may be entered elsewhere
and its proper position indicated by a guide line.

4. Space should be provided on the questionnaire for the ini-
tials of editing or coding clerks and the date of processing.

If not, this control information should be entered in the margin
of the form in a prescribed position.

Tabulation
175. Modern tabulating equipment varies in complexity from the simple desk
adding machine to the high-cost, high-speed, large-capacity electronic

system with its central computer and specialized auxiliary devices. Theore-

g/ With large-capacity equipment, however, some success in the computeri-
zation of geographic coding has been achieved.
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tically, there is an optimum set of equipment for every job. In deciding on
requirements for an industrial census, the number of questionnaires, the
time available for tabulation, the kinds of tabulations are among the impor-
tant considerations. If computer editing as well as tabulation of question-
naires is planned, a more complex system will be required.

176. Although computerized systems are the most popular today because of
their speed and adaptability to different requirements, other systems are
still in use and may in fact be superior to computers in particular situations.
As a practical matter, it is often possible to make use of tabulation equip—
ment already owned by the government. If such equipment is available for
the industrial census at moderate cost, the question of its complete suita-
bility may never arise.

Adding-machine tabulation

177. If the number of questionnaires is small and the intention is to pro-
duce sub-totals for only one or two characteristics of establishments, tabula-
tion on adding machines may be faster and more efficient than other methods.

As an example, suppose all items are to be aggregated by (l) industrial
activity and (2) geographic area. After editing and coding, the questionnaires
are sorted by geographic area and then by industry. The data for each group

of questionnaires representing an industry within an area are then summed on
adding machines. i/ The machine should be of a type which prints out the data
on paper for verification. After their accuracy has been verified, the totals
obtained can be posted to summary work-sheets, and these summed again to produce
(1) national totals by industry and (2) area totals for all industries combined.
178. If an additional tabulation is required, for example, a table showing
some or all of the items classified by size of establishment, the question-
naires must be sorted again and the operations repeated. The amount of hand-
sorting usually becomes too time-consuming if the data are to be tabulated

by more than two characteristics, and therefore tabulation by other means

should be considered. There are devices which facilitate sorting, such as

2/ If there are many items, the work will be facilitated by using a machine
which records several columns at once. This type of machine is sometimes
called a "book-keeping' machine.
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cards with marginally punched holes, on which the data are hand-posted or
typed. These devices are sometimes useful in repetitive surveys but in in-
frequent inquiries are not likely to offer any advantages over adding-
machine tabulation.

Punch cards
179. The great advantage of punch cards is the speed and accuracy with which
they can be sorted and re-sorted to produce new tabulations. They are par-
ticularly useful in industrial censuses, where the basic data on activity may
be clagsified or cross-classified by several establishment characteristics
such as kind of activity, size, location and method of operation.
180. A common type of punch card is approximately 8 x 18 cm. in size, and
is designed to receive 80 or 90 columns of data in the form of holes punched
in each column. These entries can represent numbers from O through 9, alpha-
betic characters, punctuation and other symbols. The punching machines are
of several types: some are suited only for punching numerical data while
others will also handle alphabetic information. Some types of punching
machines automatically print each character at the top of the card as it is
being punched and this can assist in the verification of punching.
181. The initial cost of punching cards is not inconsiderable, but once the
cards have Dbeen punched and their accuracy carefully verified, they may be
sorted rapidly on electro-mechanical or electronic gquipment into the groups
desired for tabulation. After tabulation, they may be re-gorted quickly for
other tabulations. Finally, they may be retained for possible future use in
special tabulations not anticipated at the time of processing the census
results.

Punching errors

182. The punching of cards is an operation that cannot be performed without
error, and frequently the errors are more significant than those which arise
in hand transcription. By failing to skip spaces properly, for example, the
punch-card operator can easily transform the number 12% into the number
125,000, If such erroneous numbers are not corrected, they can cause much
difficulty when they are subsequently discovered in the review of tables prior

to publication.
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18%. The usual method of detecting punching errors is to verify the punching,
that is, to require another operator to punch the data on a verifying punch
machine which stops when no punch appears on the card in the expected position.
In general, however, verification is only partially effective in tests where
incorrect figures have been purposely punched on cards; verifies have always
fajled to identify and correct some of the errors. In a verification opera-
tion of average efficiency, it may be exnected that about 95 per cent of the
erryors will be detected.

184, 1In computerized tabulation systems, a recent innovation makes possible
the automatic verification of certain coded information. This is the check
digit, a number computed from the code number itself, which then becomes part
of it. Vith a six-digit code number, for example, the check digit becomes
the geventh digit. Check digits can be calculated in many ways. m/ In a
computerized editing operation, the check digit is compared with the rest of
siie code number, which is flagged as incorrect unless the check digit passes
this inspection.

18%., Check digits are useful as added protection in connexion with the
punching or transcription of pre-printed code numbers, such as those for pro-
ducts and materials, and also in the case of identification numbers. Mis-
takes in these numbers can be especially troublesome.

Desizn of cexds

186. Prunching and verification will normally be faster and more efficient if
the cards are designed so that the figures are punched in the sequence in

viiich they appear on the questionnaire. In electro-mechanical tabulation, it

-t

ig desirable to group on one card the items which are to be tabulated together.

&/ In cie wethod, the odd-numbered digits are summed and multiplied by 3;
the swm of the even-—numbered digits is added to the product and, finally,
the result is subtracted from the next higher number ending in 0. For in-
stance, with the code nuwber 123456 the check digit would be computed as
follows:

3{1+3+5)+(2+L+6)=7 L0~ 3 =1

The complete number to be punched would be 1234561, If it were incorrectly
punch=d as, say, 1324561, it would fail the test. Transposition of digits
as in this example is a common type of punching error,

[
[G2N



If, to facilitate punching, the items have not been punched in the proper se-
qguence for tabulation, new cards can be created on a reproducing punch machine,
but this will add to the cost. With computers, on the other hand, data fields
can often be régrouped at little or no cost as they are transferred from cards
to magnetic tape.
187, If there are two or more cards per questionnaire, the asount of identi-
fication and clagsification information required on each card is also affected
by the method of tabulation. With electro-mechanical tabulation, it is cus-
tomary to reproduce on each card the establishment identification number, tre
industry and geographic codes, and all the other codes to be used for the
classification of the data, such as size codes. With computerized tabula-
tion, the full information is needed only on the first card; on subsequent
cards, the computer can associate classification codes and dats withoub re-
peating the full set of codes on each card.

Control records
188, Punch cards are valuable records and precautions should be taken against
loss or damage. Questionnaires should be maintained in nunbered work units
of a convenient size, and the number of cards derived from each work unit
counted., aAfter punching and before tabulation or transcription to computer
tape, it is usually desirable +to create larger work units. The cards should
be counted after each stage. and the over-all coun®ts compared frequently
with the control records for the previous phase,

Production rates

189. Since cerd punching 1ls a repetitive operation, production standards

(e

based on the achievement of experienced operators can be established if

desired. The rate to be expected will vary considerably, depending on the
nuwber of key strokes reguived per card, how many alphabesic chavacters are
present, and the extent to which key-punch operators are motivated o exert

[

themselves. Experience indicates thet production shouid range fnm 15 €0

T
cr

175 cards per hour in indnstrial ceusus processing.

Card sorting
160, After punching =nd verification, the apount of amechanical scrting vro-
quired deperds on tne tebolation method. Jith most types of =2le. tro-mechani-—

cal equipment, sortin

o]

by classification code number is vequived hefore each
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tabulation. With some of the smaller computers, particularly those which

do not receive magnetic tape, a similar amount of advance sorting is required.
With larger computers, some or all of the sorting required may be performed
by the computer itself, €ither while the records are being transferred to
magnetic tape, or at a later point. Card sorting requirements, for this
reason, cannot be estimated until the tabulation method has been determined.

Blectro-~mechanical tabulatorsg

191. This term is used to describe the older kind of equipment for tabulating
from punch cards. In some respects similar to complex adding machines, these
devices have provision for handling about 120 data positions {digits) simul-
taneously; the adding-machine operator is in part replaced by automatic con-—
trols., The statistical results are printed out on a wide strip of paper.

192. Electro-mechanical tabulators vary in speed and capacity but a common
type can process 40,000 punch cards in an average day. The speed depends in
part on the number of sub-totals and totals required, because the cards stop
passing through while these sums are being generated and printed. Some models
are capable of calculating and printing out minor, intermediate, and major
totals for the same data fields -~ for instance, data for cities and provinces,
and for the nation as a whole. Some can produce new punch cards showing summary
totals for selected categories; these summary cards may then be used in sub-
sequent tabulations. The machines can count the cards as they pass through
and if each card represents an establishment, this count wmay represent a
statistic for publication.

Electronic computers

195. Digital computers are also like adding machines. Their unique charac-
teristics are the speed with which calculations are made and their capacity
for storing information for later use.

194, Electronic data-processing computers suited for industrial census
operations are of two general types: (1) those which process punch cards
directly and print out results on paper in a manner similar to the electro-
mechanical devices described above, and (2) those which can receive instruc-
tions and data on magnetic tape and can produce results in the form of mag-

netic tape. The experience of several countries indicates that the type of
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computer best suited to industrial censuses in countries at an early stage
of statistical development is one of the relatively simple systems using
magnetic tape. An advantage of taped records is the speed with which they
can be processed. If several tabulations are to be made from the same basic
records, the availability of taped records may permit important gains in pro-
cessing time. In other regpects, the card-compatible and tape-compatible sys-—
tems are similar.

Programming
195. The tabulation of industrial census data on adding machines can conceivably
be started on a few hours' notice, provided machine operators are available.
In computerized tabulation, however, considerably more notice is necessary.
First, a trained programmer must be found and he must take time to familiar-
ize himself with the objectives of the census, particularly with the plans
and specifications for editing and tabulation. v Next, he should plan the
broad outlines of the computer programme and set down its essential features
in the form of a flow chart. At this stage, the programmer and the planning
staff should discuss the chart in detail, taking as much time as is necessary
to make certain that it is completely understood by all concerned. The ob-
jective of this review is to bring misconceptions and misinterpretations to
light which, if not detected, may be extremely costly to correct later on.
196. After approval of the general plan, the programmer will begin to write
the programme itself. The time required depends on the complexity of the
programme and the type of computer to be used. Simple programmes may take
only a few days to write, others may take several weeks. After it is written,
the programme should be tested. This is usually done with a "test deck" of
punch cards of the type to be tabulated, which has been designed to bring out
the Teatures of the programme and to represent the problems anticipated in
dealing with the actual data. After testing and correction, the programme
is ready for use in editing or tabulating the reported data.

T/ Scme planners of statistical projects have taken courses in computer
programming, not in order to write programmes, but to improve their ability
to communicate with programmers. If a well-qualified programmer is avail-
able, this should not be necessary.
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Design of machine-output tapes
197. In both electro-mechanical and electronic systems, the statistical re-
sults are usually printed out on paper tape about 40 cm. wide. The location
of every digit and every blank space on this machine-output tape has to be
planned in advance, and it should be laid out in such a way as to facilitate

its subsequent use in the review of data, correction of errors, snd posting

of tables.

198. 1In recent years, progress has been made in designing machine-oubput
tapes which, as they emerge from the tabulating machines, are ready to be
photographed and printed by the offset process. This method is successful
where the data can be presentad in the form of large numbers of similar tables,
In most industrial censuses, however, there are many dissimilar tables and
hand-posting and typing is still the common practice. The form of the machine
output tapes is less critical when this method of producing final tables is

adopted.,

192. The following are some practical rules to be considered in designing

machine-output tapes:

1. The review of the data should be facilitated wherever feasible
by the calculation of ratics and other review aids. Ratios such
as average anmual wages and salaries, and cost of materisls as

a percentage of the value or output, are particulariy helpful in
this respect.

2. To avoid revealing confidential informaticn, it is usual

to examine publication cells to determine how many establlishments
or enterprises are represented. On many vabulation machines it
is possible ©o print out these numbers aiongside the cell for
review purpcses. Some eguipment can also print out the identifi-
cation numbers and awmounts reported by the largest enterprises
represented in the publication cell.

5. Space should be provided on the machine tape for the entry
of corrected data. If corrections are to be puncned on cards

and carried through mechanically, consideration might be given
to punching cards directly from the machine tape. The reviewers
should use a distinctively coloured peuncil or pen to make correc—
tions.

on machine tapes so that reviewers can reaaily identify the dats
shown, In computerized operations, this may not be necessary if
the computer can be programmed to print column headings directly
on the tape.

4. 3trips of papei showing the column headings should be pasted
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5. If the review specifications call for one figure to be compared
with another, the two figures should be close together on the tape.
Where owing to conflicting requirements this cannot be done, strips
of pasteboard with rectangular "windows'" cut out to reveal the per-
tinent data may be used.

6. In tabulations based on samples of establishments, the sampling
weights are usually applied to the totals for each sample group

at the tabulation or review stage. Even where weights are applied
in the tabulation process and aggregates ready for publication
appear on the machine-output tapes, it is usually desirable to
print out the unweighted data for review purposes. If tests in-
dicate that many corrections to the basic data will be required

as a result of the tabulation review, it may be best to postpone
the weighting of sample data until all corrections have been made.

Internal-consistency checks

200. The basic review of tabulated totals can be very similar to the earlier
editing of the questionnaires. Most if not all of the checks applied to in-
dividual establishments should again be applied to the statistical aggregates

at this stage, when totals are available for geographic areas or other groupings
of statistical units.

Data available from other sources

201l. The statistical starff should make use of any information available which
may tend to confirm or conflict with the census findings. The comparisons
with independent data are usually not routine and should not be entrusted to

clerks.

T



VII. PUBLICATION

General r¢marks
202, Publication is the final step in the statistical process by which the
industrial census results are made available to data-users. Within the
limits of quality standards and of safeguards taken to prevent the disclosure
of confidential information, a statistical agency should publish, at least
at the national level, all of the basic data it collects, ©Some selection
among the many conceivable cross-—classifications of basic data with estab-
lishment characteristics much be made, however, if only because of budgetary
limitations. The purpose of this chapter is to offer suggestions on the
cloice of tables for publication, onthe timing of the publication of the
results, and on the content of the text which should accompany the tables.
In the discussion which follows, the tabulations considered are developed from

1/

203, In chapter IV, it was pointed out that early planning of the content of

those listed in International Recommendations for Industrial Statistics.

statistical tables has many advantages. FErrors in questionnaire design will
be brought to light and corrected and the objectives of editing, coding and
tabulation will be more clearly understood. If a set of table outlines is
available to illustrate the discussion, the purposes of the census can be
explained more simply and effectively. However, at the planning stage, it is
not necessary or possible to determine the exact final form of the tables

and the accompanying material such as text and footnotes. Decisions regarding
these matters may be postponed until shortly before publication. The explana-
tory text, for example, should be based in part on the experience obtained

in conducting the census and thus cannot very well be written until processing
is completed or at least well advanced.

Disclosure of confidential information

~,

204, In most countries, respondents are much more willing to supply accurate
information if they are convinced it will not be used to their disadvantage,

for example, by the tax collector or by their competitors. Thus, the con-

1/ Chapter VIII: Reference 1.
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fidential treatment of individual reports facilitates the collection of data
and increases the quality of the results. Confidential treatment extends not
only to the guestionnaires as they are being processed, but also to the pub-
lished tables. The usual treatment is to suppress cells which, if published,
would reveal the activities of a single statistical unit. In this situation,
the unit is normally an establishment, but the rule is often extended to the
activities of enterprises which control two or more establishments. The
publication of a cell representing two statistical units is prohibited, be-
cause the activity of each unit might be revealed to the other. Thus pub-
lishable cells must include, as a minimum, data for three statistical units. 2/
205. In statistical tables with horizontal and/or vertical totals, a further
complication occurs because if to avoid disclosure one of the components of

a total is suppressed, at least one more cell must be suppressed or the "dis-
closure cell' can be derived by subtraction. In a given table, application
of the disclosure rules may result in so many suppressions that the table

is virtually useless. Such tables give a poor impression and should be
omitted or combined with other tables unless there are compelling reasons

for publishing them. For example, in &a series of similar tables, each
covering a particular geographic area, two or more areas could be combined

to avoid this disclosure problem.

206. Some statistics are considered to be more confidential than others. The
amount or value of speciiic products made and expenditures for fixed assets
are examples of data generally considered to be sensitive. The number of
establishments is generally regarded as non-confidential, unless the clasgi-
fication is so detailed as to reveal confidential information. TFor example,
to indicate that thare is one manufacturing establishment in a given city
could not be vegarded as confidential, but to indicate it as a cotton~textile
mill with annual gross output defined within narrow limits, could well be so
considered. Since the number of employees of an enterprise or an establish~
ment is often mentioned in public by industrial executives, it is usually
considered to be less confidential than other figures, particularly cost or

output values.

2/ Some countries also follow a dominance rule for data considered especially
sensitive. The rule involves suppressing cells where one or two units account
for a very high percentage of the total.
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Quality standards

207. Data should not be published when they are known to be statistically
unreliable due to response errors or processing errors, or in the case of
sample inguiries, to errors of estimate. Despite earlier precautions, the
full effect of such errors on particular figures may not be discovered until
it is time to publish the results. If it is recognized at this final stage
that the quality of the statistics is very poor, it may be better to suppress
them than to publish them.

Cross-classification
208. WNearly all published tables will consist of basic data items cross-—
clessified by establishment characteristics. Among the basic data itexs
are such figures as number of establishments; number of persons engaged; wages
and salaries; cost of materials; gross output; and value added. For tabula-
tion purposes, important establishment characteristics include location;
industrial activity; size in terms of employment; and type of ownership.
There are a large number of other characteristics which could conceivably
be used for tabulation purposes: establishments might be classified in
accordance with the size of ratios between basic data itemsné/ The number of
tabulations that could be conceived is so large that in most countries the
available funds could not provide for all of them. It is necessary, there-
fore, to try to select the few which will be of the most general interest.
Examples of some of the more common types of industrial census tables are
suggested by the table titles and brief descriptions which follow. This list
is not intended to be comprehensive and is not necessarily in order of im-

portance. Also, it may not account for all of the data collected in the
Y/
Table 1. Basic statistics for major industrial divisions,
by geographic areas

census.

This table would present basic data items such as number of
establishments, number of persons engaged, number of employees,

3/ As an example, establishments might be classified in terms of the size of
the ratio of wages and salaries to gross output.
L/ More detailed recommendations on the content of these tabulations will be

found in tables 1 and 2 of International Recommendations for Industrial Statis-
tics (Chapter VIII: Reference 1). The special recommendctions for tatulations
to be prepared as part of the 1973 World Programme of Industrial Statistics
will be found in ST, STAT/LbL,
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wages and salaries, gross output, value added, and expenditure
on fixed assets. The major industrial divisions could be (1)
mining, (2) manufacturing, and (3) electricity, gas and water
supply. ©Since the industrial-division presentation is broad,
it would be logical to show data here for all geographic areas,
small and large, as well as national totals.

Table 2. Basic statistics by industry, for the nation

This table would present for the nationias a whole the same
basic data items as in table 1, classified by kind of activity
to at least the four-digit level of ISIC or the national equi-
valent.

Table 3. Basic statistics by industry, for selected
geographic areas

This table would be similar to table 2, with separate sec-
tions for the principal geographic areas in terms of their
industrial importance. The amount of detail shown by industry
would differ from area to area, since it would be determined
by the industrial composition of the area.

Table 4., Number of establishments, by industry and geo-
graphic area, by size of establishment

This table would present a detailed statement of the distri-
bution of industrial establishments in terms of their location
and size. Since the distribution of individual establishments
is not normally regarded as confidential information, some coun-
tries have waived the disclosure rules for this kind of table.

Table 5. Cogt of materials and supplies and related
expenses, by industry

This table would present whatever data were collected on
cost of materials and supplies, fuels, electricity, purchased
industrial services, and related costs.

Table 6. Electricity generated, purchased and sold, and
fuels purchased, by geographic area, for major
industrial divisions

This table would present, for the electricity industry and
other industries in terms of broad divisions, whatever data were
collected on the production and use of electricity and fuels.
Within the limits imposed by confidentiality restrictions, data
should be shown for small geographic areas.

Table 7. Guantity and value of_ individual products and
industrial services

This table would present, for the nation as a whole, whatever
data were collected on products mined or manufactured and indus-
trial services sold.

P



Table 8. Selected basic statistics by industry. by size
of establishment

This table would present all or a part of the basic statistics
shown in table 1 by industry and size class of establishment.
According to the international recommendations, .size classes
should be determined by the average number of persons engaged
during the year. The size classes recommended are 1-4, 5-9,
10-19, 20-k9, 50-99, 100-199, 200-k99, 500-999, 1000-1999,
2000-4999, 5000-9999, and 10,000 and over,

Table 9. Bxpenditure on fixed assets, by industry

This table would present, for the nation as a whole, what-
ever detailed data were collected on outlays for fixed assets
during the census year. If only the total value were collected,
it might be included in table 1 and other tables as a basic data
item, making this table unnecessary.

Table 10. Value of stocks at beginning and end of year,
by industry

This table would present, for the nation as a whole, what-
ever detailed data were collected on the value of stocks (materials,
fuels and supplies; work-in-progress; and finished goods) at the
beginning and end of the census year. If only the total value
were collected, it might be included in table 1 and other tables
as a basic data item, making this table unnecessary.

Preliminary publication

209. To be 65 greatect value, particularly in relation to current public or
private planning, the results of the census should be published as soon as
possible after the end of the census year. On the other hand, there are many
features of industrial ensus statistics which (if of adequate quality) are
still useful after years have elapsed. The census staff may be faced with
urgent demands for early publication of results, but must weigh these against
the need for thorough editing of the questionnaires and careful coding and
tabulation. Efforts to complete these phases too rapidly may lead to earlier
publication but, if the quality of the results is poor, may be self-defeating.
210. One commonly-used device for satisfying at least some of the demands
for early publication is to select certain of the most important basic data
items or tables for preliminary release. Tables 1 and 2 above, perhaps con-
densed to show less than the full detail suggested, could be considered for
this purpose. Other schemes are to release individual preliminary reports on

particular industries or geographic areas on a flow basis. Such reports would
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contain summary data selected from the list of final tables; each report
might have two or three such summary or abbreviated tables.

211. In adding-machine tabulation, and to a lesser extent in electro-
mechanical tabulation, it is convenient to sort the basic records (question-
naires or punch cards) by industry or by area to correspond to the groups
selected for the preliminary releases. The tabulation-review staff can then
concentrate on one industry or area at a time. [Electronic computers are apt
to be so fast that all of the records are tabulated at one time, and the staff
might be Taced with a large backlog of industry and area reports to be re-
viewed and published. It may be better in these circumstances to plan to
prepare general coverage tables for the first oreliminary release, such as
the combination of tables 1 and 2 suggested above.

212, Another method of compiling preliminary data which might be considered
is the selection of a sample of questionnaires for processing and tabulation
ahead of the rest. This procedure has seldom been successfully applied,
however, because of the added cost of sample selection and control and the
difficulty of assuring special treatment for sample questionnaires or punch
cards when all the records are being processed by the same organization.

Technical statements

21%. To assist users in understanding the published statistics, preliminary
releases should include brief technical statements dealing with the scope

of the census, the basic items appearing in the tables, and methods of es-
tablishment classification. A much more complete statement of this type
should appear in the final publication. The following topics are suggested
for inclusion:

1. Reasons for conducting the census and its legal authority.
Uses of the results. Economic significance of the industrial
sector.

2. Brief history of the country's previous industrial censuses,
if any, and of other industrial surveys. If no historical data
can be shown in the statistical tables, the reasons might be
discussed.

3. Scope of the census in terms of the types of respondents
and industrial activities covered. If any small size-groups or
relevant activities are omitted, the probable effect of their
omission on the results both in detail and over-all.
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4, Statistical unit and methods of enumeration. Methods of
locating and identifying respondents. Special procedures, if
any, for enumerating multi-unit enterprises. Defects of enumera-
tion and steps taken to correct them.

5. Follow-up methods. Treatment of statistical units which
failed to report for one reason or another. If estimates for
such cases are included in the published results, the proportion
estimated and the general effect on the validity of the results.

6. Editing, coding and tabulation procedures with emphasis on
the effect of the techniques on the published results.

7. Inquiries which were not completed, if any, and the reasons
for not completing them.

8. Classification systems employed.

9. Definitions of the basic data items. Reproductions-of the
questionnaires and instructions.

10. Procedures and definitions for derived data items.
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Indexes to the International Standard Industrial Classification of

A1l Bconomic Activities, Series M, No. 4, Rev. 2, Add. 1 (in pre-

paration).

Standard International Trade Classification, Revised, Series M,

No. 3k, 135 pp. United Nations publication, Sales No,: 61.XVII.6,

Clagsification of Commodities by Industrial Origin, Series M, No. 43,

72 pp. United Nations publication, Sales No.: 66.XVII.T.

Bibliography of Industrial and Distributive-Trade Statistics, Series M,

No. 36, Rev. 3. 139 pp. United Nations publication, Sales No.: 67.XVII.20,

New York or Geneva.

LmIn the final version of the Manual, the Bibliography will be extended to

include a selection of pertinent national studies and reports.m/
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