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INTRODUCTION

The availability of reliable and comparable data is an essential
requirement for an accurate assessment of economic progress or technical
assistance needs. Given UNIDO's mandate in these two fields, the Organization
undertook the establisament of the UNIDO Data Base (UDB) in 1977. The project
was originally motivated hy the fact that existing industrial statistice
suffered from certain drawbacke that limited their usefulness. This problem,
of course, is not unique to industry; other types of data concerning trade,
agricultv.e, labour, national accounts, etc. suffer from many of the same
difficulties. However, it is arguable that the magnitude and extent of such
problems is somewhat more severe for industrial statistics than is encouatered
in other fields of statistics. Consequently, the devel:;ment of the UDB was
undertaken by the Statietics and Survey Unit (SSU) of the Division for
Industrial Studies. The purpose of the project was to centralize the
Organization's statistical activities and to develop a set of detailed and

comparable industrial data for users both inside UNIDO and outside.

Since its inception, the statistical programme of SSU has emphasized the
need to provide an internationally comparable set of industrial data to be
used in the organization's programmes for technical assistance and applied
research. 7Two important aspects should be immediately noted. First, UNIDO is
primarily & user (rather than a producer) of industrial statistics. The
organization makes extensive use of the data collection efforts of other
statistical ¢ genizations wnether international, supra-regional, regional or
national, Second, the UDB is primarily intended to meet the statistical needs
of researchers engaged in international, or cross-country, studies rather than
country-specific or time series investigations. Accordingly, UNIDO
statisticians give priority to th> development of a set of international
statistics which meets acceptable standards of consistency and comparability
in terms of the statistical definitions and concepts used in compiling the

country data.

The UDB now constitutes the major source of data for several recurrent
publications produced by 88U. These include: A Scstistical Review of the
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World Industrial Situation, the Handbook of Industrial Statistics and the

Industrial Development Survey, as well as many ad hoc studies. But the UDB is

also available, on-line, to users throughout UNIDO who have need fo.

industrial data.

Finally, copies in machine-readable form of the UDB can be purchased by
users outside the organization on an annual basis. For information on
purchase procedures, readers should refer to the Statistics and Survey Dait,
UNIDO, P.O. Box 300, A-1400 Vienna, Austria.
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I. THE UNIDO DATA BASE

A. Contents of the UNIDO Data Base

The UDB includes annual figures meaguring five variables: the average
nusber of employees, wazes and salaries, gross output, value added and index
numbers of industrial production., All these statistics are compiled by
country and are reported on an annual basis spanning the period 1962 to latest
year. The data are presented according to the ISICl! which provides for 28

industrial branches within the wanufacturing sector.

while relying largely on data compiled by the Statistical Office of the
United Nations Secretariat (UNSO), the UDB is original in the sense that it
includes UNIDO estimates accounting for over one quarter of the total number
of entries, UNIDO estimates may be based on national sources, they may
include figures taken from, or based on, supplementary statistical sources of
national or international origin or they wmay have been collected in the course

of field work by UNIDO statf and consultants.

Although the UDB contains over 200,000 entries, coverage is considerably
less than the theoreticsl maxiwum which would assume -hat data were available
for all cells., Frequently, observations related to one or several variables
are not available for all years and for all branches. And for a few
countries, many of the desired observations are -iusing.gl Many of the
missing cbservations occur in countries or branches which are of minor
importance with respect to their contribution to MVA. More important,
however, is the fact that in & number of cases, no activity in & particular
industry is actually carried out by ti.e country in question. The frequency of

such occurrences is not accurately known because the countries rarely indicace

1/ For a complete description of the ISIC, see International Scandard
Industrial Classification of All Economic Activities, Statistical Papers,
Series M, No.4, Rev.2 (Sales No. E.68.XVII.8), United Nations, New York.

2/ For a detailed listing of the contents of the UDB see "An Inventory of
Industrial Statistics: UNIDO Dats Base 1985" (UNIDC/18.528).
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zerc values to signal the absence of a bramch, but it can be safely assumed

that this fact would explain a significint number of the missing observations.

B. Structure of $SU's Statistical Programme

The statistical programme is composed of three basic functions:
development of the data base, improvements in the international compaisbility
and consistency of the dats included. 1In practice these functions are often
performed simultaneously, however, for the sake of clarity, they will be

described separately.

Development of the data base consists in enlarging the number of entries
in the data base from several sources of information. Omne source is the
annual update incorporating official data supplied to UNSO by national
statisticel offices and forwarded to the SSU on magnetic tape. These entries
include additional data corresponding to the latest year as well as revised
data corresponding to previous years. Another source is the entry of data
from supplementary suppliers or publications. Finally, estimations of misseing
observations relating tu certain variables, branches or years are carried
out. This activity also includes the systematic production of provisional
estimates covering the most recent years for which information is expected at
a2 later date but is not yet available. These activities are carried out in
five procedural stages, based on an ordering of the source of information

which is described in detail in chapter II.

The second function, improvements in the international comparability of
the data, constitutes perhaps the most intricate aspect of SSU's programme.
Dats incomparability arises from differences in the rational reporting
practices of countries. These differences involve msinly three factors.
First, the classification used in the UDB is the 1968 version of 1SIC at the
major group (three-digit) level, And where the national classification either
differs from ISIJ or is less disaggregated than the three-digit level, SSU
attempts Co convert the data to the desired system and level, Second,
coverage is frequently incomplete, that is data items are gatheraed onrly for

statistical units defined by certain characteristics (size, type of ownership,
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types of legal organization, and so on). To the extent that these
characteristics vary from one country to another international comparisons are
jeopardized. However, SSU is endeavouring to estimate figures relating to the
desired coversge of all establishments with five or more employees. Third,
definition of data items may differ across countries. Output, for iunstance,
is sometimes expressed in producers' prices, sometimes in factor values.
Because some branches are highly sensitive to the definition attached to the
data, this source of variation may impair comparability. Here again, efforts

have been made to improve the situatiom.

The third function involves data consistency and results not only from the
diversity of data sources used but also the lack of internal consistency
affecting many of these sources. The classification, coverage and definition
of data published by a given source may differ eccording to years, branches
and variables; furthermore, errors may have slipped into the data publishing
and dissemina:ion processes. To enable users of the UDB to construct tim:
series and to calculate indicators combining several variables, consistency

must be ensured. To this purpose SSU implements a systematic screening of the

data and attempts to redress identified inconsistencies,
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11. DETAILED PROCEDURES

A. Maintenance and Development of the Data Base

Performance of this furction is closely related to the design and internal
structure of the UDB which incorporates five distinct and separately
identifiable stngea.l/ At each stage, the data are subject to various forms
of exanmination and/or adjustment. The purpose of the structure is twofold.
First, the layout facilitates the organization of the work of UNIDO
statisticians - both with regard to stactistical methods and data sources. A
‘stages approach’ serves to impose priorities on the work of statisticians
wvith regard to the sources which they utilize and, indirectly, the statistical
methods they employ. As explained below, information from national sources
(published and unpub®ished) receives a higher pricrity than similar data
supplied by international sources. Accordingly, different sources for data
modification are associated with each stage in the data base. Second, the
stages approach lends itself to umore extensive use ~f the computer for data
screening, analysis, editing, etc. This is a natural consequence of the fact
that development of the data base is broken into a serier of specielly defined
tasks which are carried out in a pre-determined sequence. The following
discussion summarizes the maintenance and development of the UDB in terms of

the stages in the data base.

Stage 1 - Responses to national questionnaires compiled by UNSO

At this stage the data in a duplicate, in machine-readable form, of that
provided to UNIDO by UNSO. Iuformation has been compiled from replies to
questionnaires sent by UNSO to national offices. Prior to its receipt by
UNIDO, the data has already been subject to a certain amount of screening by

UNSO to determine consistency and accuracy. Upon completion of this exercise,

1/ Additional stages may be added at s later date. The incorporation of

T later stages is contingent on the successful developaent of stsndardized
methods of estimation, using both time series and cross section
approaches, to deal with outstanding types of inconsistencies which remsin
in the data tase after completion of stage IV,
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UNSO publighes the results annually in the Yeerbook of Industrial Statistics -

Volume I, General Industrial Statistics. Consequertly, the condition of the

data already reflects the results of considerable work to identify and to

document any known departures from the International Recommendations for

Industrial Statistics.

Stage II - The incorporation of national data

Work begina by drawing upon UNIDO's collection of rnational statistical
publications, These consisi of industrial censuses, survevs and a smaller
number of input-output tables. Statisticians compare the information in the
national publication with that communicated to UNSO for the corresponding
year(s). 1In doing so, they rely heavily on the earlier work of UNSO to
identify an¢ document departures from the ISIC. In some instances the two
sets of data are identical. However, the approach and orientation of the two
organizsztions differl.l! But the mandate of UNIDO statisticians is to take
&ccount of - rather than to document - significant departures from the
international classification. Examples of the adjustments carried out by
UNIDO at this stage include the following: (a) the reconciliation of
discrepancies previously noted by UNSO; (b) the inclusion of final, rather
than preliminary results; (c) the incorporstion of data from additional
national sources; and (d) the inclusion of statistics compiled throvgh UNIDO

field uork.zl

Stage 111 - The inclusion of data from additional international sources

In extending the coverage of availsble data, UNIDO gives highest priority

to the UNSO data (stage 1), as supplemented by national data (stage 11).

1/ UNSO follows the International Recommendations for Industrial Statistics
and the concepts and definitions developed in conrection with the
International Standard Industrial Clase‘fication (ISIC). The approach, as
sctated by UNSO, is as follows: "Deviations from these standards, where
known, are mentioned in the introductory note to each country chapter or
in the footnotes to each tsble."” In other words, UNSO indicates
discrepancies but does not adjust or correct them.

2/ Por further discussion, see UNIDO, "The UNIDO Data Base: Primary Sources
and Data Base Design" (UNIDO/IS.463, pp. l4-15).
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However, other international institutions also compile industrial data
concerning a variety of subjects and, sometimes, in considerable detail
andchese sources have been found useful in further development of the UNIDN
database, Initially, international data sources are carefully screened by
UNIDO statisticians to determine their quality, coverage, scope and
definitions, Where UNIDO standards are met, the information is considered by
statisticians in their work on the data base. Uses for such data may include
ad justments in the data emerging from stage II. The purpose of these
adjustments may be to ensure compatibility ir terms of coverage, account for
departures from the ISIC, include previously missing observations, etc.l/
Tn addition, unpublished data, mainly in machine-readable form, are obtained

from various institutions and are incorporated in stage 111 when this ‘s

practical.

Stage IV - The estimation of data from results obtained in previous stages

Upon completion of stage III, the various sources of industrial
statistics, in desceading order of priority, are UNSO, national publications
and international sources. At this point all adjustments have been made with

the help of supplementary information from exopenous sources.

The most obvious way of extending the work from stages I1 and III is to
make use of these results to estimate data for which exogenous information was
not available., Thus, information gathered in stages II and IIl is utilized to
make further adjustments for years other than those considered in earlier

stages.

1/ Publishe.’ sources which have been utilized in connection with the wor at
stage III include Eurostat, ACP, Statistical Yearbook; ECLA, Statistical
Yearbook for Latin America;, ECWA, Statistical Abstract of the Region of
the Economic Commission for Western Asia; ESCAP, Statistical Yearbook for
Asia and the Pacific; ILO, Yearbook of Labour Statistics; UNESCO,
Statistical Yearbook; United Nations, Yearbook of National Accounts
Statistics, Statistical Yearbook and The 19,3 World Programme of
Industrial Statisticsy United Nations Office for Development Research and
Policy Analysis, Handbook of World Development Statistics.




-9 -

Stage V - Provisional estimater for latest years

Official statistics are often reported with a time lag of several years.
The actual duration of the lag will vary from country to country and even a
particulaer set of national statistics may differ depending on variable and
industry. Under the best circumstances, the lag will be at least two years
(i.e. in 1985 the latest available observation would refer to 1983). However,
the number of countries reporting with this minimum lag are few. Roughly cne
half of the developed countries and only 15 per cent of the developing
countries report with a two-year delay. And even among these countries the
statistical coverage for the latest jyear is often incomplete. In fact, the
minimum time lag required to obtain coverage for 90 per cent of the countries

in the UDB is the latest iive years.

Such delays obviously jeopardize the us:fulness of statistical data. 1In
order to redress thie problem, operations in stage V are concerned with the
development of estimates rfor more receiut years for the following variables:
number of employees, wages and salaries, gross output and value added. The
estimates are all provisional and are eliminated as official statistics become

avuilable.

Five steps are involved in compiling the provirionsl updates included in
stage V. The first step concerns oniy the adjustment of time series for each
country to a common terminal year. Often, the latest reported year in a time
series will differ and, in such cases, statisticians extend the abbreviated
series. The approach is %ased on the assumption that ratios between variables
(all of which are observable from national data available for previous years
with adequate coverage) will be applicable to the more recent years. After
completion of this step, the data for each country has been extended to a
common terminal year. However, the terminal year may differ from country to
country and subsequent operations are intended to align the time series for

all countries to one common terminal year.

In step 2, value added in manufacturing in every country is extended to a

commo. terminal year - a lag of only two years in relation with the current
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year. In doing so, use is made of the rational accounts compiled by the
United Nations Office for Nevelopment Resecarch ar ~ Policy Analysis (DRPA).
These series have a time lag of only two years and provide estinates of MVA
(at current prices) expressed in terms of national accounting definitions for
most of the countries in the UDB.l/ Under the assumption that total value
added, calculated according to industrial census concepts, will grow at the
same rate at the corresponding figure when expressed in a national accounting
framevork, the growth rates of DRPA series are used to estimate total MVA

updates for countries with s time-lag of more than two years.

In a third step the estimates obtained for value added in manufacturing
are used to derive the corresponding totals for other variables on the
assumption that the ratio between variables (e.g. value added as a share of
gross output or wages as 8 share of value added) remain stable over short

periods.

At this point in the exercise, the outcome is a set of estimates which lag
two years behind ths currznt year and refer to the total for the entire
manufacturing sector and to each of the four variables., In a fourth step,
updated gseries of manufacturing totals are extended for one additional year by
an extrapolation which uses a constant growth function fitied over the last
seven years, The resulta are then a set of sector-vide estimates for each of
the four variables which sre lagged by only one year. In the final step these
totals are disaggregated in 28 branches on the basis of the inter-branch

distribuiion for the respective countries in previous years.

In concluaion, the five stages which compose the data base not only
provide an operational framework for SSU statisticians but also present
advantages to the data user, Each dats iter on the LDB tape is accompanied by
a numerical '"source" coGe, from 1 to 5, indicating the stage at whicn the
figure was ultimately derived. Codes "1" and "2" refer to national data

sources (belonging to steges I and II, respectively); code "3" reans either

1/ No information is provided for centrally planned economies,
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that the data as supplied by national sources did not meet SSU standards, or
that no national information was available, but that a satisfactory estimate
could be generated from international sources; code '4" indicates that the
gaps left after stage III are completed with the only help of data derived at

stages I, II or III; code "5" means that the data are provisional estimates.

B. Improving International Comparability

Efforts to adjust the data for greater international comparability
constitute the bulk of SSU's data development programme. Although work on
this aspect is continuous, data for all but ten of the 150 countries and areas
included in the UDB have been adjusted or supplemented in some way by SSU,

using a wide range of additional sources.

Inter—country differences in the reporting of industrial statistics derive
mainly from three factsrs: (i) the use of national classifications which do
not conform to the ISIC; (ii) incomplete coverage or total absence oi uational
data relating to certain variables, branches or years; and (iii) variations in
concepts or definitions used. Such differences may also emerge within time
series for individual countries and, because the UDB begins with data for
1963, these too can affect the continuity of a country time series. The
following sections review the potential sources of incomparability, discuss
their numerical effects where applicable, and describe thc methods used by SSU

for data ad justment.

1. The industrial classification

Most countries either use the ISIC or a compatible classification. Even
so, 106 of the 150 couvntries or areas included in the data base report at
least some data which are combined for two or more (3-digit) branches of the
1SIC. The reasons for this vary. In some cases the practice reflects
vertical integration of industrial activities within reporting units lacking
records for their statistical separation; in others, national disclosure rules
may require that activity in one or more branches of industry not be shown

separately, especially if the number of reporting units in the branch or
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branches is very small; in a few cases, the natioaal industrisl classification
may not be convertible to the ISIC.EI While the reasons are valid, their
effects, i.e. "combined" data, present serious limitations for cross-country
comparisons. especially if data users are attempting tu analyse international

data on a specific industry or a few selected branches of industry.

Roughly half of the adjustments made by SSU have involved disaggregation
of data referring to two or more industrial branches. The choice of a series
for estimation purposes depends not only upon data availability but also upon
the goodness of fit between the disaggregated data and the combined data. In
the use of supplementary information, the preferred approach was proportionate
distribution of combined data according to shares of data for the same or a
proxy variable from another source which reports for each branch separately
for the time period required. Alternatives included the similar application
of data for other years, or the use of “related" variablesgl (e.g. the use
of data on grecss output to disaggregate value added, or of data on the number

of employees fo disaggregate wages and salaries). Methods are discussed below,.

Two less frequent but related problems are the inclusion of certain mining
industries with the data for manufacturing, and the assignment of data for
certain manufacturing activities to branches of the mining sector. ‘The
former condition usually applies to the data for ISIC 35, where the
extraction activities that supply raw materials for further processing
(crude petroleum and natural gas) may not have been reported separately,
and occasionally to ISIC 36, where the extraction of uther non-metallic
mineral products may not have been separated from associated downstream
activities, The latter condition refers to the assignment of petroleum
refining and the petrochemical industries to the mining sector in a few

ma jor crude oil-producing countries.

The terms "proxy" and "related" variables, as used in this report, do not
have the same meaning., Proxy variables are those which measure roughly
the same dimension of industrial activity. Related variables are pairs of
variables which, although they do not measure the same dimension of
industrial activity, are so closely tied that one might be predicted from
the other. The distinction is necessary because the two types require a
different method of t.eatment for estimation purposes. For further
discussion, see below.
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(i) Same variable, same years: For any country, two sets of data from

dif ferent sources or vintage purporting to show information on the same
variable, branch and year may report somewhat different figures because of
possible differences in coverage, in sources of the data, in
concept/definition, or in the stage of revision or correction of the data.
Even so, for many applications, and particularly for those to which UNIDO is
oriented, it may bc assumed that such data sets are reasonably compatible.
Consequently, the use of branch shares from one data set to disaggregate ISIC
combinations in another is an obvious way of adjusting the original data for

international comparability.

(ii) Same variable, other years: This apgroach has been used for the

disaggregation of combined observations carried out in stage IV of the UDB.

If the combined data were surrounded in time by branch-level data, shares from
the surrounding years were interpolated. In all other cases, shares in the
nearest available year were applied. The use of structural patterns in
neighbouring years, while less desirable than resorting to exogenous
information for the precise year in question, is reasonable on the grounds

that struccural changes occur only gradually,

(iii) Proxy variables: Proxies which measure roughly the same dimension of

industrial activity as the problem variable were also utilized. For example,
the main difference between gross sales and gross output is the change in
stocks of finished goods and work-in-progress. This, of course, would vary
among industrisl br. nches and from year to year, but in the absence of precise
information on gross output, gross sales have been accepted as a proxy for use

in estimation.

(iv) Related variables. Related variables are pairs of variables (such as

employment and wzzes and salaries, or value added and gross output) which are
80 closely tied that estimates for one of them might reasonably be predicted
from figures for the other. However, unlike proxy variables, related

variables do not purport to measure the same dimension of industrial
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activity. Therefore, they should not be used in the same way for splitting

branch combinations.

The above point needs further explanation., At the branch level of
industry, although wage rates (wages and salaries per employee) or value
added/gross output ratios may be expected to change gradually through time, it
is widely recognized that considerable variation can exist across branches
within a given year, due to inter-branch differences in capital intensity,
technology, the level of manpower skills required, etc. This is true even for
branches within the same ISIC 2-digit divir{on,l! where ISIC branch

combinations are commonly found. The use of derived indicators (i.e.

ratioazl) of related variables - rather than their shares ~ to disaggregate
combinations would allow these inter-branch differences to be taken into
account. In addition, the approach requires only the reasonable assumption
that year-to-year changes in a derived indicator will be the same for all

branches appearing in the original combination.

In order to use this approach, it was necessary to have (i) complete
branch-specific data on one of the related variables for all years
(ii) branch-gpecific information (either within the data base or from a
supplementary source) for the chosen derived indicator (e.g. value added/gross
output ratios or wage rates) in at least one year. Then, by linking the
derived indicators in the overlapping year or years using ratios to the same
indicator for combined branches, branch-specific estimates for missing years
could be derived. These in turn could be applied to the relaved variable for

which branch data were complete for all years, to yield disaggregated

1/ Por example, in ISIC division 32, which includes textiles (321), wearing
apparel (322), leather and products (323), and footwesr (324), wage rates
are known to vary widely.

2/ A "derived indicator” is simply a ratio, but is not so labelled because
the word "ratio" must be reserved for another step in this approach.
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estimates for the variable.-

2. Dst= coverage

Often the original national data are known to exclude a significant
portion of industrial activity for one or more years, either because the
coverage of small-scale establishments may be incomplete in one cr wmore - 2ars
or the da'a may refer only to a geographic sub-region of the country or %o a
part of the manufacturing sector (e.g. publicly-owned enterprises, selecced
branches of industry, etc.). This characteristic is certainly the mos:
challenging of all sources of data incomparability because adjusting for
coverage involves the attempt to quantify what is not there. The probleam of
data coverage may be broken down into three parts. (i) incomplete or varying
degrees of coverage of establishments; (ii) non-reporting of data, and (iii)

the failure to adjust for non-response,

1/ The steps are summarized by the following:

dio
DIO DIl = dtl (the linking step)
di1 SR U 1 (the branch est.mate step)

The elements are defined as follows:

dxo - yolxo; dxl = yllxl; DIo - Yolxo and DI1 = Yllxl,

where x = a figure for the related variable with branch-level
data available in all years; and

X = the corresponding figure for the ISIC combination.

y = a figure for the related variable where branch-1 vel
dats must be estimated for some years, and

Y = the corresponding figure for the ISIC combination.
The subscript "o" refers to the overlapping year or

years; the subscript "1" refers to the year or years
for which disaggregated data are needed.
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(1) Cut—off points. A cut-off point is a theoretical limit below which no

attempt is made to measure industrial activity. It is usually defined in
terms of the employment size of the establishment or enterprise but a variety
of other criteria may sometimes be used, ranging from the amount of annual
turnover, to the use of motor power or modern accounting systems, to type of
ownership. Even among those countries thst define the cut-off point on the
basis of employment size, there is wide variation. Moreover, as a measure of
data coverage, any single employment criterion may have a different
significance from country to country, due to the varying size characteristics
of manufacturing establishments in each country. In gzeneral, the goal of
standardizing international data to a common cut—off point, of establishments
with five or mor2 persons engaged, has been adopted by SSU. However, national
data based on a lower cut-off point (e.g. establishments with three or more
persons engaged or data covering all establishments) have usually been

retained in the data base.

Ad justment for high or varying cut—off points has been the subject of a
ipecial project. The goal was to bring the coverage of international data
either to the ideal cut-off point or to the closest possible cut—off point,
depending upon data availability. The first step in the adjustment process
for each country was a compiete search of available supplementary sources -
mainly national census publications - to identify the cut-off point closest to
the ideal. For those years where this supplementary branch-level information

was readily availeble, the data were entered directly in the data base.

Adjusted data for available years were then used to estimate comparable
figures for the remaining years., The basic approach depended upon whether
independent totals for manufacturing at the desired cut-off point were
provided in supplementary sources. If no such totals were available (the more
common case), the adjusted data were compared with original data base figures
at the tranch level in the overlapping years, by calculating ratios of the
"uncovered" portion (i.e, the difference between adjusted and original data
base figures) to the "covered" portion (the original figures). Ratios, if
available for more than one year, were examined for patterns, and

interpolations were made if the required estimates referred to intervening
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years. To derive estimates for remaining yeazrs, either ratios for a beachmark
year or a mean of ratios for available years were used. These estimated
branch-level ratios were then applied to the original data base figures, and

the total for ISIC 3000 was calculated as the sum of the adjusted branches.

The following example illustrates the procedure described above. For one
country the reported data on employment, wages and salaries, gross output and
value added covered only establishments with 10 or more persons engages, but
national publications also comntairned Jata for 1973 and 1978 for establishments
with 5 to 9 persons engaged. It wa- therefore possible to calculate ratios
between the uncovered and covered portions for these two years, to
interpolate, and to generate branch-level estimates for the uncovered portion
(i.e. those referring to establishments with 5 to 9 persons engaged) from 1974
through 1977. For the years betore 1973, the 1973 ratios were used as a
benchmark; after 1978, the 1978 ratios were applied. Totals for

manufacturing were then derived as the sum of the branches.

Where independent totals for manufacturing were available - or could be
Teasonably estimated - in years where the adjustment was required, a different
approach was used. Branch shares of the uncovered portion in the overlapping
year or years were calculated and applied to the residual between the
independent totals for manufacturing and the sum of the branches for the
covered portion in each year. In another instance, for example, the reported
data on all variables refer to establishments with 10 or more employees.
However, for one year, 1977, branch level data for "small industrial
establishments" were aviilable. Corresponding totals for manufacturing were
also published, covering the years from 1973 to 1976, and totals for earlier
years were estimated by SSU using the ratio between uncovered and covered
portions of all manufacturing establishments in 1973, Branch shares of small
establishments in 1977 wvere then applied to all totals for small
establishments - whether published by the country in question (197?-76) or
estimated by SSU (before 1973).

In cases wvhere supplementary information at the desired cut-off point was

available for some but not all variables in the years where an adjustment was
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required, estirates for remaining varisbles were based on ratios betwean data
for unadjusted ~.nd adjusted variables, using the sumallest category of
establishments for which supplementary informatior. on both types of variable

was available.

(ii) Non-reporting of data. Missing data may be due to difficulty in

enumeration (perhs_: because of a large number of small establizhments or the
lack of an up-to-—date register of establishments), to conceptual differeaces
in accounting systems which preclude measurement of certain indicators or to
confidentiality (i.e. disclosure rules). Alternatively, for the most recent

years, missing data may be only a transitory problem resulting from time lags

in data preparation for a particular branch.

The treatment of nonreporting depended upon whether all national data for
a particular varisble or only a part of the data set were missing. These two
conditions sre discussed in turn. Some countries do not report to UNRSO - or
even collect - data on certain variables. In the latter case, of course,
nothing can be done but 8SU is attempting to identify and redress cases that

belong to the former category.

The general approach used was to enter directly all annual data available
from supplementary sources - adjusted, where necesssry, to the 3-digit
(branch) level of the ISIC - and to extend the series for other years using
proxy variables, where possible. Efforts to fill such data gaps are

continuing.

A more common - and generally more tractable -~ form of non-reporting
relates to cases where country data for only some industrial branches and/or
some years are missing. The choice of an est sation approsch for this type of

problem involved the appraisal and reconciliation of five factors:
a) The number of years, and number and importance (i.e. relative weight)
of the branch(es) for which dara were missing;,

b) the availability of independent totals in country/variable/years
where branch data were missing;
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¢) the internal consistency of existing data;

d) the configuration of missing items within the data base matrix for
each variable;, and

e) the availability and goodness of fit of data on the same or proxy or
related variables -~ within the UDB or from supplementary sources -
for the missing country/branch/years.

Each of these is discussed below.

a) Extent of missing data. This factor wvas the primary determinant of

wvhether efforts to develop estimates for missing data were worthwhile. At the
two extremes, the choice was fairly ciear. 1In cases where almost all data
were missing, no effort Jas wvarranted unless new supplementary sources of
rather complete informacion were available; where almost all date were
present, every possibility was to be explored to fiil the small number of data
gaps remaining. For cases between these two extremes, the relative importance
of missing branches vas examined but no fixed criteria were set. The decision
war left to statisticians’ judgement, based largely upon the other factors

linted.

b) Availability of independent sub-totals or totals. Among the

supplementary statistical sources that were consulted for additional
information, it was sometimes found that data for missing branches were
included with those for other branches in larger aggregates. Thus, the
estimation exercise could be reduced to one of splitting branch combinations,
i.e. with a known but undistributed residual to be allocated among the missing
branches. Readily available sources of this type of information were, for
employment, data on the number of employees as compiled by the International
Labour Organization (ILO) and for value added, ISIC 2-digit data on GDP
originating in marufacturing at current prices as shown in the Yearbook of

National Accountr Statistics. National publications were also an important

source of data 2. che 2-digit level of ISIC.

c) Internal consistency of existing data. Internal consistency was

measured on the basis of the regularity of year-to-year changes in branch
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shares, or in ratios between branch data for related variables over time,
etc. These patterns were used as an indicator of how far existing data could
be depended upon to yield reasonable estimates for missing data. This was
important because even a few isolated branch estimates for missing data would
result in changes in the totals for manufacturing, thus affecting in turn the
relative shares of data for all other branches as wel.. It was critically
important when data for entire variable/years were missing and estimates were

being made on the basis of related variables.

d) Configuration of missing items. Missing data for a variable may

arise: (i) in icolated branch/years; (ii) in most or all branches for one or
more years;, or (iii) in one or a few branches for mary or all years.
Solutions for isolated missing items were usually quite easy to find, using
derived indicators (where data on related variables were available) or branch
shares of the same variable in surrounding years or & neighbouring year.
Pattern (ii) was also relatively straightforward, using branch shares in a
benchmark year - or interpolated shares in surrounding years - if totals for
manufacturing during the missing years were available. If totals were not
available but branch-level data for a related variable were in place during
the years being estimated, derived indicators were usually applied. However,
pattern (iii) could only be addressed - ezain using derived indicators or
branch shares - if some data for the missing variable/branches were
available. If the branch accounted for a smali proportion of manufacturing
value added, even a share based on a single year was sometimes regarded as

acceptable. Othc-wise, no solution was possible.

e) Availability of branch-level data. Supplementary sources of

information (usually national publications) were heavily exploited and, if tue
coverage of supplementary data matched that described in the country notes
prepared by UNSO, the data could be entered directly into the data base. If
the coverage did not match, supplementary data were still sometimes used, in
the form of shares or derivec indicators. If supplementary data for only one
or some variables relating to missing years were available, efforts were made
to fill data gaps among the remaining variables using derived indicators., 1In

the absence of supplementary sources, dsta already in the data base were
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sometimes used, but with due prior consideration given to other factors,

especially the internal consistency of existing data.

The mu_tiplicity of factors to be taken into account may suggest an
exceedingly complex situation. In practice, however, the number of
aiternatives, aiong with the evaluation process, were restricted by the
limitations of available data. Indred, statisticians have sometimes had to

exercise their final option, i.e. that of not producing an estimate at all.

(iii) Non-response. Non-response may be due to any of several factors:
incomplete registers of establishments, failures in the mechanisms for
ensuring compliance among reporting units, weaknesses in follow-up procedures
for misaing or incomplete establishmeat returns, etc. The chief pioblem is
that non-response is not systematic, and is therefore best addressed before

the final results of an inquiry are processed.

while the question of the treatment of non-response is basic for the data
user, it has not received the attention that it deserves among many national
data producers. Some countries adjust their data for non-response, and others
do not. The latter usually provide some measure of the extent of
non-response, and SSU has attespted to make use of this information, where
po.+ible. However, some countries fail to address the question altogether.

The International cho-endltionll/ specifically request such information,

and perhaps this is an srea vhere improvements in national reporting practices

may be anticipated.

3. Concepts and definitions

Dif ferences in concept or definition are variable-specific although their
numerical effects may vary across branches, In reporting their industrial

data, most countries conform to the United Nations' recommendations. Even

1/ 1International Recommendations for Industrial Statistics, Statistical
Papers, Series M, No.48, Rev.l, United Nations, 1983, paragraph 74.
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among those countries that Jdo uot, the international standards provide a
convenient reference point for comparing all variaticns in national reporting

practices.

(i) Buployment. The United Nations recommendations contain two basic
definitions for data on employment: the "number of persons engaged" and the
"number of e-ployeel.“l/ National data are often reported according to both
definitions but SSU gives preference to the average number of enploi?el. wvhere

available, for entry into the UDB's single employment data field.

Of the 139 countries and areas for which employment data av: available in
the UDB, data for 88 countries are defined as the number of employees. For 30
countries data refer to the number of persons engaged and for 21 countries the
definition changes for one or more years. .owever, because in some branches -
and especially among developing countries - the number of working proprietors
and unpaid family workers can be significant, SSU is exploring the possibility
of adjusting the data to a single concept (number of employees), segregating
data on the number of persois engaged, and eventually making both data sets
available. In the meantime, numerical differences between the two types of
data for any branch would depend upon the number of small establishments
operating and the cut-off point set for the enumeration. Such differences
would be relatively insignificant in most aggregations cf data for groups of
countries. However, users should exercise caution when making comparisons st
the country level, especially those involving any of the 21 countries for

which the definition of the employment series changes during the period.

(ii) Wages and salaries. In the reporting of wages and salaries, the most

common differences between national practices and the international
recommendations relate to the inclusion of payments to homeworkers and of

-mployers' contributions to social security schemes or the exclusion of

1/ There is a third variable, the "number of operatives,” which refers to
production workers only. However, screening and adjustment of the data on
the number of operatives has not yet begun.




- 23 -

payments-in-kind. The numerical effects of these differences, although not
known, are probably of small consequence both within and between countries,

compared to the effects of differences in cut-off point.

(iii) Gross output and value added. Among the variations in concept that

may apply to the data on gross output and value added, the most important

are; (i) whether data are based on the national accounting or the industrial
census concept;, and (ii) valuation of the data. The main difference between
the national accounting concapt and the industrial census concept is 1in the
treatment of non-industriai services, This differeace can be significant, and
should be taken into account especially if comparisons between individual
countries are being -nde.l/ Valuation of the reported data on gross output

or value added may be at producers' prices or factor valuel.zj Although the

United Nations' International Recommendstions for Industrial Statistics give

priovity to the collection of data at producers' prices, the cho’ce of
valuation is & matter of country discretion (as of course are the national
policies that determine which branches of industry should receive subsidies

and how indirect taxes should be levied).

The results of UNIDO's work on this aspect suggest that the amalgamation
of values on different definitions produces inconsistent aggregate statemen:s
of regional shares in total world output, and even more significant
distortions in the case »/ comxcdities like a&lcoholic beverages, tobacco, and

petroleum products which are generally the ones most heavily taxed. These

1/ Countries known to report their data according to the national accounting

" concept are: Belgiva, Coste Rica (1976-80), France, Gambia (1976-8),
Germany, Federal Prpublic of, Haiti, Ivory Coast, . amaica, Malaysia
(1963-7", Mexico, Netherlinds (1963-79), Nicaragua (1973-8), ?Peru
(1972-80)), Por-ugal (1963-70) and Togo (1968-9).

2/ There are sevcral other types of valuation in use by some countries.

" However, the two types mentioned here are the most common in industrial
statistics, and at present are the only ones for which a distinction is
available on the computer tapes. A third category, labelled 'mnot
specified,” is used for all data that cannot be assigned to either
category, or for which there is insufficient information on the valuation.
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differences will also affect growth rates. Since many of the countries which
account for a sigrificant share oi world manufacturing value added report
their data at factor cost, separate data sets at each valuation would be
desirable. However, because of the paucity of published statistical detail
and the lack of sys3tematic year-to-year patterns (even within counfries) in

the data that do exist, suzh a goal is not realistic at present.l!

C. Ensuring data consistency

As evidenced in the two preceding sections, SSU's statisticians take
considerable care in ensuring data consistency in the process of enlarging the
LLB and in improving the international comparability of its content. However,
due to inconsistency inherent to many series reported by primary sources as
well as to the wide variety of sources used, it is felt that a final screening
of the data is needed. The purpose of this final screening is to diagnose and
display ‘abnormal’ entries in the UDB, to allow for possible corrections. The
fingl screening takes place in two phases. First, possible abnormalities are
identified through a computerized procedure. Second, SS8U's statisticians

redress, to the extent possible, the identified abnormalities.

Identifying possible abnormalities

idch of the four variables in the Data Base -~ gross output (GO), value
added (VA), wages and salaries (Ws&S) and employment (E) - per country, branch
(ISIC at the 3-digit level, combinations of branches, and ISIC 3000) and year
18 treated as one observation. An observation (one variable) or a combination

of two observations in the form of a ratio of two variables pertaining to the

1/ Of the 130 countries for which data on gross output are available in the

~  UDB, data for 61 countries are reported at producers' prices and for 32
countries at factor values. Among 31 countries the va.uation is classed
as 'not specified" and in 6 countries it changes from one category to
another at some time during the period, Data on value added are availabl:
for 120 countries, of which 59 report at producers' prices and 34 st
factor values. For 17 countries the valuation is classed as '"not
specified” and for 10 countries it changes at some time during the period.
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same country, branch (or combination of branches) and year is considered to be

abnormal if it appears to be implausible on logical, statistical or economic

grounds.

The criteria used in the tests apply to:

(i) Individual observations:

(ii) combinations (ratios) of observations pertaining to the same
country, year and branch;

(iii) (i) and (ii) in relation to other branches, and

(iv) (i), (ii) and (iii) in relation to other years.

The criteria consists of acceptable ranges for (i) to (iv) above (see
appendix). Other than purely logical ones, these ranges ‘ere set by screening
a sample of countries having dissimilar economies, daira collecting and
reporting procedures. Some of the acceptable ranges are allowed to take

different values depending on the degree of specialization and volatility of

the manufacturing sector in a country.

The abnormality may stem from one or more of the following-

(a) An outright mistake, e.g. a typo;

(b) a problem related to definitions and/or methods used in
collecting and processing data, or changes in those
definitions or methods over time;

(c) actual extraordinary economic circumstances.

Only a fraction of the tests unambiguously point to a mistake. In all
other cases the diagnosed abnormality may stem from any combination of the

three problems stated above,
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APPENDIX

Details of the tests applied in the course of the final screening process

I. Wages and salaries/value added (W&S/VA)

Flag 3 = 1 if W&S/VA>1

II. Value added/gross output (VA/GO)

Flag 3 = 1 if VA/GO >1
Flag 3 = 2 if VA/GO < 0.03

(va/Go . 10) >

Flag 4 = 1 if VA/GO >0 and A e 30.

I11.Wages and salaries/employment (W&S/E)

For each year (and country) calculate unweighted mean WS/E for all
industries (excluding branches with negative WaS/E) and define an index WE

for each industry, as the ratio of its WS/E to this mean value,

Calculate coefficient of variation (CV), i.e. standard

deviation/mean of this index for each year.

Flag 1 =1 if ¢V <0.25
and
0.50 >WE > 2.00
and
A WE >0.15

(where [\ WE is the rate of change in WE from one year to the next, when
the first year of a series is involved the test drops, in case of missing

years, annual rate of change is calculated from compound rate of change).
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Flag 1 = 2 if ¢V >0.25
and
0.25 > WE > 4.00
and
O VE > 0.30

Flag 3 =1 if cv==0.25
and

ANWE >0.25
Fleg 3 = 2 if ¢V >0.25

and
AWE > 0.50

For total manufacturing T (ISIC 300)

Flag 2 =1 if ¢V 0.25
and

0.85 >~ TWE ™~ 1.15
Flag 2 = 2 if CV > 0.25
and

0.70 > TWE >1.30

Value added/employment (VA/E)

Exclude ISIC 353 and 354 and calculate the mean VA/E, and an index VE
as defined in III above (also A VE same as /\ WE}.

For 26 branches
Flag 1 =1 if 0.25> VE > 5.00
and
A VE > 0.50

Flag 3 =1 if A VE=1.00

F
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For ISIC 353 and 354

Calculate VE also for ISIC 353 aud 354 (the mean value excluding

these two industries).
Flag 4 = 1 if 0.50 >VE >-15 .00
and
A VE==1.00

Flag 5 =1 if A\ VE >2.00

For total manufacturing T (ISIC 300)

Flag 2 =1 if 0.50>TVE > 2.00
(where the mean excludes ISIC 353 and 354)

Boployment (E) (subscripts refer to two adjacent years and

E is rate of

change from year to year - no compound rate for missing years.)

Flag 0 = 1 if Bo = 0 and El>1,000
Flag 0 = 2 if Eo> 1,000 and 212 0
Flag 1 = 1 if Bof_ﬁ. 1,000 and !1 > 10,000
Flag 1 = 2 if Eo >-10,000 and ?.l-.f_;l,OOO

Flag 2 = 1 if 1,000 L 20:110.000 and E, >-20,000
Flag 2 = 2 if E, >~ 20,000 and 1,000 < Bl_<_ 10,000
Flag 3 = 1 if (10,000< 304 100,000 and E, > 10,000) or
(10,000 <~ 314 100,000 and E_ >-10 ,000)
and

AE >1.00
Flag 4 = 1 if (Eo and El) >100,000 and A E >0.25

Flag 5 = 1 if E <O
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(1f either Eo or E; has a negative value, none of the tests above -

except the last one - are undertaken.)

VI. Consistency check

For any country, year, ISIC, if one of the four variables (GO, VA,
WsS, E) has a zero value, the other variables should also have zero values
(or missing values ).

Flag = 1 if not.

VII. Check for total unufactutinlveuul sum of branches

Flag GO = 1 if GO for ISIC 3000/sum of GO for all branches (> ) = 1.005
or
if ISIC 3000 Go/Z GO= 0.955

Flag VA = 1 if ISIC 3000 VA/Z. VA==1.005
or
if< 0.995

Flag WS = 1 if ISIC 3000 W+8/Z W&S =>1.005
or

if = 0.995

Flag E = 1 if ISIC 3000 E/ > E =>1.005
if<0.995

VIII. Check for consistency with the "base weights"

Flag = 1 if VA75 >0 (and not missing) and if any of the four
variables = 0 in 1975 or in any following year
or
if VA75 = 0 and if any of the four variables = 0 or not missing in

1975 or in any preceding year.

IX. Check for negative WsS, GO and VA

Flag 1 =1 if WS is negative.
Plag 2 =1 if VA is negative,
Flag 3 = 1 if GO is negative,






