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IHTROD~TION 

The availability of reliable and c.Jmparable data ia an essential 

requirement for an accurate assesaaent of econcaic progress or technical 

assistance needs. Given UMIDO'a aandate in these two fields, the Organigatioo 

undertook the eatabliahaent of the URIDO Data Base (UDB) in 1977. The project 

vaa originally aotivated J,y the fact tlut existing industrial statistics 

suffered from certain drawbacks that liaited their usefulness. Thia problea, 

of course, ia not unique to industry; other types of data concerning trade, 

agricultc~e, labour, national accounts, etc. suffer from many of the aa111e 

difficulties. However, it is arguable that the magnitude and extent of such 

probleaa ia acaevbat 11e>re severe for industrial statistics than is encouatered 

~n other fields of statistics. Consequently, the devel~;.ment of the UOB vaa 

undertaken by the Statistics 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 prograaae of SSU has emphasized the 

need to provide an internationally comparable set of industrial data to be 

used in the organization's rrogramaes for technical assistance and applied 

research. Tt;o important aspects should ·be immediately noted. First, UMIDO is 

primarily a user (rather than a producer) of industrial statistics. The 

organization makes extensive use of the data collection efforts of oth~r 

statistical ~ ganizations whether international, supra-regional, regional or 

national. Second, the UDB is primarily intended to meet the statistical needs 

ot researchers engaged in international, or cross-country, studies rather than 

country··specific or tiae series investigations. Accordingly, UNIDO 

statisticians give priority to th1 development of a set of international 

statistics which meets acceptable standards of consistency and comparability 

in teraa of the statistical definitions and concepts used in compiling the 

country data. 

The UDB now constitutes the •jor 1ource of data for 1everal recurrent 

publication1 produced by SSU. The•e include~ A Stati1tical Review of the 
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World Industrial Situation. the Handbook of Industrial Statistics and the 

Industrial Development Survey. u well as -ny ad hoc studies. But t.he UD8 is 

also available. on-line. to uaers throuahout UNIDO vbo have need fo. 

industrial data. 

Finally. copies in •ciaine-readable fora of the 008 can be purchased by 

users outside the oraanization on an annual basis. For inforaation on 

purchase procedures. readers should refer to the Statistic• and Survey lllit. 

UNIDO. P.O. Box 300. A-1400 Vienna, Austria. 
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I. THE 011100 DATA BASE 

A. Content• of the OMIDO Data laae 

The UDI include• annual fiaurea .eaeurina five variable•~ the averaae 

number of employee•, wa;ea and aalariea, aro•• output, value added and index 

nuabera of induatrial production. All theae atatiatica are compiled by 

country and are reported on an annual ba1ia apanni&& the period 196~ to lateat 

year. The data are preaented accordina to the 1s1c!1 which provide• for 28 

induatrial branchea within the .. nufacturina aector. 

While relyina laraely on data c011piled by the Statiatical Office of the 

lnited llatiooa Secretariat (UllSO), the ODI ia original in the aense that it 

includes OMIDO eat:imatea accounting for over one quarter of the total nuaber 

of entries. UllIDO eati .. te• .. Y be baaed on national source•, they .. y 

include figures taken froa, or based on, supplementary atatistical sources of 

national or international origin or they .. , have been collected in the course 

of field work by UNIDO staff and conaultants. 

Although the UDI contains over 200 ,000 entries, coverage is considerably 

less than the theoretical uxiaua which would aH~ ,·hat data were available 

fer all cells. frequently, obtervations related to one or aeveral variable• 

are not available for all years and for all branches. And for a few 
. f h d . d b . . . 21 f h countries, many o t e ea1re o aervat1ons are a1aatng.- llollny o t e 

missing cbaervationa occur in countriea or branchea which are of minor 

importance with reapect to their contribution to MVA. More iaportant, 

however, ia the fact that in a number of cases, no activity in a particular 

induatry ia actually carried c,ut by t!;e country in question. The frr.quency of 

auch occurrences is not accurately known becauae the countries rarely io.ticate 

For a coap!ete deacription of the ISIC, see International Standard 
lnduatrial Claaaification of All Econoaic Activitiea, Statistical Paper•, 
Series M, Mo.4, lev.2 (Sala No. E.68.XVII.8), United llationa, Mew York. 

For a detailed lisr;ina of the contenu of the 008 see "An Inventory of 
Industrial Statistics~ UNlbO Data lase 198.S" (UNIDCl/IS.S28). 
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zerc values to signal the absence of a branch, but it can be safely assumed 

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

8. Structure of SSU's Statistical Progra ... e 

The statistical progra .. e is composed of three basic functions~ 

development of the data base, improvements in the international compauabilitv 

and consistency of the dat£ included. In 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 tJ.e data base from several sources of information. One source is the 

annual update incorporating official data supplied to UMSO by national 

statistic£1 offices and forwarded to the SSU on magnetic tape. These entries 

include addition&l data corresponding to the latest year as well as revised 

data corresponding to previous years. Another source is the entry of data 

from supplementary suppl~ers or publications. Finally, estimations of aissing 

observations relating to certain variabl~s, branches or years are carried 

0•1L This activity also includes the systematic production of provisional 

estimates covering the most recent year• for which information is expected at 

a 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 aapect of SSU's progra ... e. 

Data incomparability ariaea from difference• in the r.ational reporting 

practices of countries. These differences inv~lve ..,inly three factors. 

Firat, the classification used in the UDB is the l968 version of tSIC at the 

major group (three-digit) level. And where the national classification either 

differs from I~!~ or is less disa11regated than the three-digit level, SSU 

attempts to convert the data to the desired syste• and level. Second, 

coverage is fre~uently incomplete, that is data items are gathered only for 

statistical Ullits 46iined by certain characteristic• (aize, type of o."tlership, 
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types of legal organization, and so on). To the extent that these 

characteristics vary from one country to anothe~ international comparisons are 

jeopardized. Ho•ever, SSU is endeavouring to estimate figures relating to the 

desired coverage of all establishments with five or more employees. Third, 

definition of data items may differ across countries. Output, for instance, 

is sometimes expressed in producers' prices, SQmetimes in fa~tor values. 

Because some branches are highly sensitive to the definition attached to the 

data, this source of variation may impair comparability. Here again, effortP 

have been made tu improve the situation. 

The third function involves data consistency and results not only from the 

diversity of data sources used but also the lack of internal consiscency 

affecting many of these sources. the classification, coverage 3nd definition 

of data publidhed by a given source may differ occording to years, branches 

and variablesi furthermore, errors may have slipped into the data publishing 

and dissemina:ion processes. To enable users of the UD8 to construct ti.ui~ 

series and to calculate indicators combining several variables, consistency 

must be ensured. To this purpose SSU implements a systematic scre~niag of the 

data and attempts to redress identified inconsistencies. 
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II. DETAILED PROCEDUIES 

A. Maintenance and Developaent of the Data laae 

P~rforaance of this fur.ction i• cloaely related to the de•ii~ and internal 

atructur~ of the 008 which incorporate• five diatinct and aeparately 

"d • f. bl 1/ h h d ub. . f 1 ent1 1a e stages.- At eac stage, t e at• are • Ject to var1oua oras 

of exaaination and/or adjuataent. The purpoae of the atructure ia twofold. 

Firat, the layout facilitates the organization of the work of UMIDO 

•tatiaticians - both with regard to statiatical aethoda and data aourcea. A 

'•t•ge• approach' aerves to iapoae prioritiea on the work of atatiaticiana 

with regard to the aources which they utilize and, indirectly, the atatiatical 

methods they employ. Aa explained below, information fro• national sources 

(published and unpub'ished) receives a higher pri~rity than siailar uata 

supplied by international sources. Accordingly, different source• for data 

modification are associated with each stage in the data baae. Second, the 

stages approach lends itself to core extensive use rf the computer for data 

acreening, analysia, editing, etc. Thia is a natural conaequence of the fact 

that development of the data base is broken into a eerier of epeci•lly defined 

tasks which are carried out in a pre-determined sequence. The following 

discussion aUJ111arizes the maintenance and development of the UDB in teraG of 

the stages in the data base. 

Stage I - Responses to national questionnaires compiled by URSO 

At this stage the data ill a duplicate, in •chine-readable form, of that 

provided to UNIDO by UNSO. I11formation has been compiled from replies to 

quest ionnairea sent by UNSO t•J nat fonal of fices. Prior to its receipt by 

UNIDO, the data has already been subject to a certain aaount of screening by 

UNSO to determine coneiatency and accuracy. Upon coapletion of this exercise, 

1/ Additional etagea may be added at a later d~te. The incorporation of 
later stages is contingent on the successful develop·.aent of standardized 
.ethoda of estimation, uaing both tiae aeries and cross section 
approachee, to deal with outetandina type• of inconeietencie• which reaain 
in the data taee after completion of stage IV. 



.- -

- 7 -

UNSO publishes the resulta annually in the Ye£rbook of Industrial Statistics -

Volume I, General Industrial Statistic•. Conaeque~tly, the condition of the 

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

document any known departures from the International Recoaaendations for 

Industrial Statistics. 

Stage II - The incorporation of national data 

Work begins by drawing upon UNIDO'a collection of r.ational statistical 

publications. These conai•~ of industrial cenauaea, surveys and a smaller 

number of input-output tables. Statisticians compare the information in the 

national publication with that coaaunicated to UhSO foe the corresponding 

year(s). In doing so, they rely heavily on the earlier work of UNSO to 

identify ane. document departure• frOlil the ISIC. In some instances the two 

sets of data are identical. However, the approach and orientation of the two 

organizations differs.!/ llut the mandate of UNIDO statisticians is to take 

&ccount of - rather than to document - significant departures from the 

international clasaification. Examples of the adjustments carried out by 

UNIDO at this atage include the following; (a) the reconciliation of 

discrepancies previously noted by UNSO; (b) the inclusion of final, rather 

than preliminary result•; (c) the incorpor&tion of data from additional 

national aourcea; and (d) the inclusion of atatiatica compiled throl•gh UNIDO 

field work.!/ 

Stage Ill - The incluaion of data from additional international sources 

In extending the coverage of avail~ble data, UNIDO gives highest priority 

to the UNSO data (stage I), as supplemented by national dat• (stage II). 

!/ UNSO follows the International Recommendations for Industrial Statistics 
and the concept• and definitions developed in conr.action with the 
International Standard Industrial Clasa:fication (ISIC). The approach, as 
11tated by UNSO, is as followa:. "Deviation• from theae standards, where 
known, are mentioned in the introductory note to each country chapter or 
in the footnote• to each table." In other words, UNSO indicates 
discrepancies but doea not adjust or correct them. 

2/ For further discuuion, see UNIDO, ''The UNIDO Data 8aae~ Primary Sources 
and Data 8aae Design" (UNIOO/IS.463, PP• 14-15). 
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However, other international institutions also compile industrial data 

conrerninr a variety of subjects and, sometimes, in considerable detail 

andthese sources have been found useful in furlher development of the UNIDn 

databa~e. Initially, international data sources are carefully sc~eened 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 

adjustments in the data emerging from stage II. The purpose of these 

adjt.1stments may be to ensure compatihil ity in terms of co·1erage, account for 

departures from the !SIC, include previously missing observations, etc.!/ 

ln addition, unpublished data, mainly in machine-readable form, are obtained 

from various institutions and are in•;orporated in stage Ill 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 desce~ding order of priority, are UNSO, national publications 

and international sources. At this point all adjust&~nts have been made with 

the help of supplementary information from exorenous sources. 

The most obvious way of extending the work from stages II and Ill is to 

make use of these results to estimate data for which exogenous information was 

not available. Thus, information gathered in stages II and Ill is utilized to 

make further adjustments for years other than those considered in earlier 

stagP-s. 

!/ 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 Conmission for Western Asia; ESCAP, Statistical Yearbook for 
Asia and the Pacific; ILO, Yearbook of Labour Statistics; UNESCO, 
Statistical Yearbook; UniteCliiaiions, Yearbook of National Accounts 
Statistics, Statistical Yearbook and 'fhe 19~3 World Progra11111e of 
Industrial Statistics; United Nations Office for Development Research and 
Policy Analysis, Handhook of World Develop~nt Statistics. 



- 9 -

Stage V - Proviaional eatiaate' for lateat years 

Official atatiatica are often reported with a time lag of several years. 

The actual duration of the lag will vary from CQuntry to country and even a 

particular set of national statiatics may differ dep~~ding on variable and 

induatry. ~der the beat circwutances, the lag will be at least two years 

(i.e. in 1985 the lateat available observation would refer to 1983). However, 

the nuaber of countriea repor.ting with this minimum lag are few. Roughly one 

half of the developed countries and only 15 per cent of the developing 

countries report with a two-year del~y. And even among these countries tha 

statiatical coverage for the latest 1ear is often incomplete. In fact, the 

minimum time lag required to obtain coverage for 90 per cent of the countries 

in the UD8 is the latest iive years. 

Such delays obvio~dly jeopardize the us?fulness of statistical data. In 

order to redress thia problem, operations in stage V are conr.erned with the 

development of estimates for more rece·1t years for the following variables~ 

number of employees, wages and salaries, gross output and value added. The 

estimates are all proviaional and are eliminated as official sta~istics become 

av.ailable. 

Five steps are involved in compiling the provirionLl updates included in 

stage v. 'ftle first step concerns only the adjustment of time series for each 

country to a coanon terminal year. Often, the latest reported year in a ti~e 

seriea will differ and, in such cases, atatiaticians extend the abbreviated 

series. 'ftle approach is ''aaed on the assumption that ratios b2tween variables 

(all of which are observable from national data available for previous years 

with adequate coverage) will be 4pplicable to the more recent years. After 

completion of this step, the data for each country has been extended to a 

co111Don terminal year. However, the terminal year may differ from country to 

country and subs~quent operations are intended to align the time aeries for 

all ~ountriea to one c0111Don terminal year. 

In etep 2, value added in manufacturing in eve~y country is extended to a 

comao.a ter:minal year - a lag of only two yeara in relation with the current 
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year. In doing ao, use ia made of the ~ational accounts compiled by the 

l.klited Nations Office for l>evelopaent Research ar Policy Analysis (DlPA). 

These series have a ti.me lag of only two years and pro~ide eati=.iatea of MVA 

(at current pri~es) expressed in terms of national accounting definitions for 

most of the countries in the una.!I lllder the auumption that total value 

added, calculated according to industrial census ~oncepta, will grow at the 

sdmP. rate a& the corresponding figure when expressed in a national accounting 

framevork, the growth rate• of D&PA aeries are used to estimate total MVA 

updates for countries with c time-lag of ~ore than two years. 

In a third step the estimates obtained for value added in .. nufacturing 

are used to derive the corresponding total• for other variable• on the 

assumption that the ratio between variables (e.1. value added aa a share of 

gross output or wages a¥ a share of value added) reaain stable over short 

periods. 

At this point in the exercise, the outcoae ia a set of estimate• which lag 

two years betind the currGnt year and refer to the total for the entire 

manufacturing sector and to each of the four variables. In a fourth step, 

updated aeries of manufacturing totals are extended for onr additional year by 

an extrapolation which uaea a constant growth function fitied over the last 

seven years, The result~ are then a set of sector-wide estimates for each of 

the four variable• which are lagged by only one year. In th~ final step these 

totals are disa&&regated in 28 branches on the basis of the inter-branch 

diatribu~ion for the respective countries in previous years. 

In concluaion 1 the five stages which compose the data base not only 

provide an operational framework for SSU atatiaticiana but also present 

advantages to the data user. Each d~t• itesr. on the ~D& tape ia accompanied by 

a numerical "source" cocie, from l to 5 1 indicating the stage at whicn the 

figure was ultimately derived. Codes "l" and "2" refer to national dat.a 

sources (belonging to atr.gea I and II, respectively); code "3" r .. eana either 

11 No infor~ation ia provided for centrally plAnned economies. 
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that the data ae aupplied by national eource• did not meet SSU stander~•. or 

that no national informati~n was available. but that a satisfactory estimate 

could be generated from international eources 9 code "4" indicates that the 

gaps left after stage Ill are completed with the only help of data derived at 

eta11e• I, 11 or Ill; code "5" means that the data are pro"isional estimate•. 

B. Improving International Comparability 

Efforts to adjust the data for greater international comparability 

constitute the bulk of SSU'a data development prograllllle. Although work on 

this aspect is continuoue, 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 s~atiatics derive 

mainly from three factors• (i) the use of national classifications which do 

not conform to the !SIC; (ii) incomplete coverage or total absence o~ national 

data relating to certain variables, branches or years; and (iii) variations in 

concepts or definitions used. Such differences may also emerge within time 

aeries 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, discu•s 

their numerical effects where applicable, and describe t~~ methods used by SSU 

for data adjustment. 

1. '11le industrial claesification 

Moat countries either use the ISIC or a compatible clasaification. Even 

so. 106 of the 150 co~ntries or area• included in the data base report at 

least some data which are combined for two or more (3-digit) branches of the 

!SIC. The reaeone for this vary. In some caees the practice refle,ta 

vertical integration of industrial activities within reporting unite lacking 

records for their statistical aeparation; in other•• national diecloeure rules 

may require that activity in one or more branchee of industry not be shown 

eeparately, eepecially if the number of reporting unite in the branch or 
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branches is very small; in a few cases, the natio~al industrial classification 

may not be convertible to the rsrc.!1 "1ile the reaeons are valid, their 

effects, Le. "combined" data, present serious limitatiol'.'ls 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. 

(toughly half of t.he 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 als~ 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 1 or the use of "related" variables~/ (e.g. the use 

of data on gross output to disaggregate value added, or of data on the number 

of employeev to disaggregate wages and salaries). Methods are discussed below. 

1/ 

21 

Two less frequent but related problems are the inclusion of certain minin~ 
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 1 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 1 where the extraction of uther non-metallic 
min~ral products may not have been separated from associated downstream 
11etivities. 'nle latter condition refers to the assignment of petroleum 
refin:ng and the petrochemical industries to the mining sector in a few 
major crude oil-producing countries. 

The terms "proxy" and "'related" variables 1 as used in this report 1 do not 
have the same meaning. Proxy variables are those which measure rouahly 
the same dimension of industrial activity. Related variables are pairs of 
var~ables 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~~atment for estimation purposes. For further 
discussion, see below. 
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{i) Same variable, aaae yeara; For any country, two sets of data from 

different sources or vintage purporting to show information on the same 

variabJe, 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 be 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 ap~roach has been used for the 

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

If the combineJ 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 yeai· were applied. The use of dtructural patterns in 

neighbouring years, while less desirable than resorting to exogenous 

information for the precise year in question, is reasonable on the grounds 

that structural 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 industrial 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 wa~~s and salaries, or value added and gross output) which are 

so 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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acti7ity. Therefore. they should not be u•ed in the •aae way for •plittin1 

branch combinations. 

The above point needs further explanation. At the branch level of 

industry. although wage cates (wage• and •alarie• per eaployee) or value 

added/gross output ratios may be expected to change gradually through tiae, it 

is widely recognized that considerable variation can exi•t aero•• branche• 

within a given year, due to inter-branch difference• in capital intensity, 

technology, the level of manpower skill• required, etc. Thi• ia true even for 

branche• within the s8£'e !SIC 2-digit divir~on,11 where !SIC branch 

combinations are COlllllonly found. 'lbe use of derived indicator• (i.e. 

ratios!/) of related variableo - rather than their •hare• - to disaggregate 

combinations would allow the•e inter-branch difference• to be taken into 

account. In addition, the approach requires only the rea•onable a••uaption 

that year-to-year changes in a derived indicator will be the •ame for all 

branches appearing in the original combination. 

In order to use this approach, it was nece•sary to have (i) complete 

branch-specific data on one of the related variable• for all years 

(ii) branch-specific information (either wi:hin 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-•pecific e•timate• for mis•ing year• 

could be derived. These in turn could be applied to the rela.·ed variable for 

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

!/ For example. in !SIC divi•ion 32, which include• textile• (321), wearina 
apparel (322), leather and product• (323), and footwear (324). wag~ rate• 
are known to vary widely. 

2/ A "derived indicator" is simply a ratio, but i• not •o labelled becau•e 
the word "r•tio" mu•t be reserved for another •tep in thb approach. 
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estimates for the variable.!/ 

2. Do:t~ cover•&!, 

Often the ~riginal national dat3 are known to exclude a significant 

portion of induotrial activity for one or more year•. either because the 

coverage of small-scale eatabliahaents may be incomplete in one er aore ~!ara 

or the data may refer only to a geographic sub-region of the country or ~J a 

part of the manufActuring sector (e.g. publicly-owned enterprises. selerced 

branches of induatry 1 etc.). Thie characteristic is certainly the moa~ 

challenging of all sources of data incomparability because adjusting for 

coverage in?olvea the attempt to quantify what ia not there. The problem of 

datA coverage .. y be broken down into three parta~ (i) incomplete or varying 

degreea of coverage of eatabliahaenta; (ii) norrreporting of data. and (iii) 

the failure to adjust for non-reaponae. 

11 The ateps are aU1111Arized by the following~ 

di 
0 

DI 
0 

(the linkina step) 

(the branch eatJDate atep) 

The elements are defined aa follows~ 

di
0 

• y
0

/x
0

; di 1 • y1/x1; 01
0 

• Y
0

/X
0 

and 01 1 • Y1Jx1• 

where x • a fiaare 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-!. vel 
data must be estimated for some years; and 

Y • the corresponding figure for the ISIC combination. 

The subscript "o" refers to the overlapping year or 
year•; the subscript ''l" refers to the year or years 
for which disagaregated data are needed. 
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(i) Cut-off pointa. A cut-off ~oint is a theoretical limit below \lhich 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 th&t define the cut-off point on the 

basis of empl~yment size, there is wide variation. Hore~ver, 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 general, the goal of 

standardizing international data to a cOllllllon cut-off point, of establishaents 

with five or mora 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. 

Adjustment for h~ih or varying cut-off points has bee~ the subject of a 

.1pecial 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 complete search of available supplementary sources -

mainly national census publications - to identify the cut-off point cloaest 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 ~such totals were available (the more 

common case), the adjusted data were compared with original data ba•e figures 

at the t,ranch level in the overlapping years, by calculating ratios of the 

''uncovered" portion (i.e. the difference between adjuated and original data 

base figures) to the "covered" portion (the original figure&). Ratios, if 

available for more than one year, were examined for pattern•, and 

interpolations were made if the requjred estimates referred to intervenina 
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years. To derive eatiaatea for re .. ining yeare, either ratios for a benchaark 

year or a aean of ratio• for available year• were used. These estiaated 

branch-level ratios vere then applied to the original data base figu~e•, ~nd 

the total for ISIC 3000 w .. calculated a• the eua of the adjusted branches. 

The followina exa11ple illustrate• the procedure described above. For one 

cou~try the reported data on eaployaent, waae• and salaries, groaa output and 

value added cO\·ered only eetabliahmenta with 10 or more pereona engage~, but 

national publicatione also contaioeo Jata for: 1973 and 1978 for eatabliahment• 

with S to 9 persona engaged. It wa• therefore po••ible to calculate ratios 

between the uncovered and covered portions for the•e two years, to 

interpolate, and to 1enerate branch-le~l eetiaatea for the uncovered portion 

(i.e. those r•ferring to eetablieh.ent• with 5 to 9 pereone engaged) froa 1974 

through 1977. For the year• beiore 1973, the 1973 ratios vere used a• a 

benchmark~ after 1978, the 1978 ratio• were applied. Totals for 

manufacturing were then derived aa the aua of the branchee. 

tillere independent total• for manufacturing were available - or could be 

reasonably esti .. ted - in years where the adjuetment was required, a different 

approach was used. Branch shares of the uncovered portion in the overlapping 

year or year• were calculated and applied to the reeidual between the 

independent total• for aanufacturing and the eua of the branche• for the 

covered portion in each year. In another instance, for example, the reported 

data on all variable• refer to eatabliahaente with 10 or more eaployeea. 

However, for one year, 1977, branch level data for "•mall industrial 

eatabliehaente" were av111ilable. Correapondina totals for manufacturing were 

aleo publiehed, cov~ring the years fro• 1973 to 1976, and to~l• for earlier 

years were eeti .. ted by SSU ueing the ratio between uncovered and covered 

portions of all .. nufacturing eatabliahaente in 1973. Branch •hares of small 

eatabliehaent• in 1977 were then applied to all total• for ... 11 

eatabliahaent• - ..tlether publiahed by the country in question (197?-76) or 

eati .. ted by SSU (before 1973). 

In ca••• where euppleaentary inforaation at the deeired cut-off point was 

available for acme but not all val'iablea in the year• wnere an adjuataent vaa 
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required, eatir.ate• for reaaining variablea were b~aed on ratios betve~n data 

for unadjuat~d ~nd adjusted variables, uaina the a118lleat cateaory of 

eatabliahaenta for Wiich auppleaentary infoc .. tior. on both types of variable 

was available. 

(ii) Non-reporting of data. Kiaaina data .. y be due to difficulty in 

enumeration (perhAr= because of a larae n...ber of aaall eatabli•haenta or the 

lack of an up-to-date register of eatabliahaenta), to conceptual differences 

in accountin& ayac ... which preclude aeaaureaent of certain indicator• or to 

confidentiality (i.e. diacloaure rulea). Alternatively, for the aoat recent 

years, aiaainr data aay be only a transitory problea reaultina froa tiae la&• 

in data preparation for a particular branch. 

The treataent of non-reportina depended upon whether all national data for 

a particular variable or only a part of the data ••t were aiaaina. Th••• tvo 

conditions are diacuaaed in turn. Soae countriea do not report to URSO - or 

even collect - data oo certain variabl••· In the latter caaa, of course, 

nothina can be done but SSU ia atteaptina to identify and redre•• caaea that 

belona to the foraer cateaory. 

The aeneral approach uaed vaa to enter directly all annual data available 

froa auppleaentary source• - adjuated, where n•ceaaary, to th• 3-diait 

(branch) level of the ISIC - and to extend the aeries for other year• uaina 

proxy variable•, where poaaible. Effort• to fill such data aap• are 

continuing. 

A more comaoo - •nd aenerally aore tractable - fora of non-reportin& 

relates lo caaea where country data for only aoae industrial branches and/or 

aoae year• are •i•aing. 'l'he choice of an eat "l&tion approach for thia type of 

problem involved the appraiaal and reconciliation of five factor•~ 

a) 11\e number of year1
1 

and number and iaportance (i.e. relative vei&ht) 
of the branch(ea) for which data were aiaaing; 

b) the availability of independent total• in country/~ariable/yeara 
where branch data were •i•aing; 
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~) the internal conai•tency of eai•ting data; 

d) the confiruration of ai••ina ite .. within the data ba•e matrix for 
each variable; and 

e) the availability and goodne•• of fit of data on the •aae or proxy or 
related variable• - within the UD8 or f:om •upplementary •ource• -
for the aia•ing country/branch/year•. 

Each of the•e i• diacua•ed below. 

a) Extent of ai11in1 data. ?hi• factor va• the priaary deterainant of 

whether effort• to de~elop e1ti .. te• for aia•ing data were worthwhile. At the 

tvo extreme•, the choice v•• fairly clear. In ca•e• where almo•t all data 

were ai•1in1, no effort ~a• warranted unle•• nev •upplementary •ource• of 

rather ca.plete inforaa~ion were available; where alao•t all datli were 

pre•ent, every po••ibility va• to be explored to fi~l the small number of data 

aapa reaaining. For ca•e• between theae two eatreae•, the relative importance 

of aisaina branche• va• examined but no fixed criteria were set. the deci•ion 

va~ left to atati•ticians' judgement, ba1ed largely upon the other factor• 

l~ted. 

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

supplementary statistical sources that were consulted for additional 

information, it vas sometimes found that data for missing branches were 

included with those for other branches in laraer aagregatea. Thus, the 

e•timation exercise could be reduced to one of splitting branch combinations, 

i.e. with a known but undistributed residual to be allocated among the mi•aing 

branches. Readily available source• of this type of information were, for 

employ.ent, data on the number of employee• aa compiled by the International 

Labour Organization (ILO) and for value added, ISIC 2-diait data on GDP 

oriaiaating in marufacturing at current price• aa shown in the Yearbook of 

National Account' Statiatic1. National publication• were also an important 

source of data ~; the 2-digit level of ISIC. 

c) Internal conai1tency of eaiatin1 data. Internal con•iatency was 

aeaaured on the ba1i1 of the reaularity 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 •issing 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 moat or all branches for one or 

more years~ or (iii) in one or a few branches for mar.y 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 a neighbouring year. 

Pattern (ii) was also relatively atraightforward, using branch shares in a 

benchmark year - or interpolated shares in surrounding years - if t~tals 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 addreased - r.6•in using derived indicators or 

branch shares - if some data for the missing variable/branches were 

available. If the branch accounted for a amal~ proportion of manufacturing 

value added, even a share baaed on a single year was aometimes regarded as 

acceptable. Oth~.""Wiae, no solution was possible. 

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

information (usually national publications) were heavily exploited and, if t1a~ 

coverage of supplementary ~ata matched that described in the country notea 

prepared by UNSO, the data could be entered directly into the data base. If 

the coverage did not match. supple1nentary data were atill sometimes uaed 0 in 

the form of shares or derived indicators. If supplementary data for only one 

or some variable• relating to missing years were available, effort• were made 

to fill data gaps among the remaining variables using derived indicators. In 

the absence of supplementary sources, data already in the data base were 
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sometime• uaed, but with due prior consideration given to other factor•, 

especially the internal conaistency of existing data. 

The mu:tiplicity of factors to be taken into account may suggest an 

exceedingly c01Rplex situation. In practice, however, the number of 

alternatives, aiong with the evaluation process, were restricted by the 

limitations of av~ilable data. lndP.ed, statisticians have sometimes had to 

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

(iii) llon-reaponae. llon-reaponae .. y be due to any of aeveral factor•~ 

incomplete reaiater• of eatabliahaenta, failure• in the mechanism• for 

ensurina coapliance aaooa reporting unit•, weaknesaea in follow-up procedure• 

for aiaaina or incomplete eatabliahaent return•, etc. The cnief p~Jblea ia 

that non-reaponae ia not ayateaatic, and i• therefore best addressed before 

the final result• of an inquiry are processed. 

lllile tha question of the treatment of non-response is baaic for the data 

user, it ha• not received the attention thal it deserves among many national 

data producers. Some countries adjuat their data for non-response, and othecs 

do not. The latter usually provide aome meaaure of the extent of 

non-reaponae, and SSU has atteapted to .. ke use of this information, where 

po.~ible. However, acme countri .. fail to address the question altogether. 

h . l le end • l/ . f. 11 h . . T e Internat1ona COiia at1on•- apec1 1ca y request sue information, 

and perhaps thia is an area where iaprovementa in national reporting practices 

may be anticipated. 

3. Concept• and definition• 

Dif ferencea in concept or definition are variable-specific although their 

numerical effects may vary acrosa branche~. In reporting their industrial 

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

!/ International Recommendations for Industrial Statistics, Statistical 
Papere, Seriee M, No.48, aev.l, United Nations, 1983, para1raph 74. 
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.. ong those couutriea that •Jo oot • the international standards provide a 

convenient reference point for comparing all variaticua in national reporting 

practices. 

Ci) Elapl(\yment. 'l1le tklited Nations reco .. endationa contain two basic 

definitions for data on employment~ the ''nll9ber of persona engaged" and the 
1/ 11number of e11ployeea. 11
- National data are often reported according to both 

definitions but SSC gives preference to the averagP. number of employees, where 

available, for entry into the UDB'• ainRle employaent data field. 

Of the 139 countries and ar~a• f?r which eaployaent data a~~ available in 

the UDB, data for 88 countries are defined as the number or eaployeea. For 30 

countries data refer to the number of persona engaged and for 21 countries the 

definition change• for one or more years. ..owner• because in some branches -

and especially among developing countriea - 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 eaplo1eea), segregating 

data on the number of perao,s engaged, and eventually .. king both data sets 

available. In the meantime, numerical differences between the two types of 

data for any branch would depend upon the nU111ber of small eatabliahmenta 

operating and the cut-off point set fo~ the enumeration. Such differences 

would be relatively insignificant in most aggregations of data for group• of 

countries. However, users should exercise caution when making comparisons at 

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 w•ges and aalariea, the most 

cOlllllon differences between national practice• and the international 

recoDDendations relate to the incluaion of payments to hoaevorkers and of 

~ployers' contributions to social aecurity schemes or the exclusion of 

There is a third variable, the ''nulllber of operatives," which refers to 
production workers only. How~ver, acreenina and adjuataent of the data on 
the number of operative• ha• not yet begun. 
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paymenta-in-kind. lbe numerical effects of these differences, althouKh not 

known, are probably of small consequence both within and between countries, 

compared to the effect• of differences in cut-off point. 

(iii) Croes 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 

censua concept; and (ii) valuation of the data. nie main difference between 

the national accounting concapt and the industrial census concept is in the 

treatment ot non-industria~ services. '11?i1 difference can be significant, and 

ahould be taken into account especially if caapari8ona between individual 

countries are being .. de.!/ Valuation of the reported data on grosa output 

or value added .. y be at producers' prices or factor values •. ~/ Although the 

ll'lited Rations I International lacomaendations for Industr·ial Stati•tics aive 

priority to the collection of data at producers' prices, the cho~ce of 

valuation is a .. tter of country di•cretion (as of courae are the national 

policies that determine which branchea of induatry should receive aubsidies 

and how indirect ta&e• should be levied). 

nie results of UNIDO'• work on this aspect •uaaeat that the amalgamation 

of values on different definitions produces inconsiatent aagreaate atateaen:a 

of reaional shares in total vorl~ output, and even aore significant 

diatortions in the ca•• "!! com~i::ditie• like akoholic beveraae•, tobacco, and 

petroleum products which are a~nerally the ones most heavily taxed. These 

Countries known to repo~t their data according to the national accounting 
concept are~ Belaiu~, Cost& Rica (1976-80), France, Gambia (1976-8), 
Germany, Federal ,.,._public cf, Haiti, Ivory Coast, . amaica, Malaya ia 
(1963-J'i, Me&ico, Netherlinda (1963-79), Nicaragua (1973-8), lleru 
(1972-80), Por>;11gal (1963--70) and Togo (1968-9). 

There are aev~ral other types of valuation in use by some countries. 
However, the two types mentioned here are the moat common in industrial 
statistics, and at present are the only one• for which a diatinction is 
available on the computer tape1. A third category, labelled ''not 
specified," is uaed for a.1.1 data that cannot be assigned to either 
cate1ory, or fur which there is insufficient information on the valuation. 
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differences will also ~ffect growth rates. Since many of the countries which 

account for a significant share oi world manufacturing value added r~port 

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 sy~tematic year-to-year patterns (even within coun~ries) in 

the data that do exist. su~h a goal is not realistic at present.!! 

C. Ensuring data consistency 

As evidenced in the two preceding sections. SSU's statisticians take 

~onsiderable care in ensuring data consistency in the process of enlarging the 

luB aniJ in improving the international comparability of its content. However, 

due to inconsistency inherent to many aeries 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 

finel screening takes place in two phases. First, possible abnormalities are 

identified through a computerized procedure. Second, SSU's statisticians 

redress, to the extent possible, the identified abnormalities. 

Identifying possible abnormalities 

1.Jch of the four variables in the Data Base - gross output (GO), value 

added (VA), wages and salaries (W&S) and employment (E) - per count1y, branch 

(ISIC at the 3-digit level, combinations of branches, and ISIC 3000) and year 

is 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 

Of the i30 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 cla11ed 
as "not specified" and in 6 countrie1 it chan&e• from one category to 
another at 1ome time during the period. Data on value added are availabl: 
for 120 countrie1, of which 59 report at producer•' prices and 34 at 
factor VAalue•. For 17 countries the valuation is classed as ''not 
1pecified" and for 10 countries it changes at some time dur:.ng the period. 

-
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aame country. branch (or combination of branchea) and year is considered to be 

abnor .. l if it appears to ba implausible on logical, statistical or economic 

grounds. 

11le criteria used in the teats apply to~ 

(i) Individual obaervation•i 

(ii) combinations (ratios) of observations pertaining to the aaae 

country, year and branchi 

(iii) 

(iv) 

(i) and (ii) in relation to other branches, .,nd 

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

11le 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 econoaiea, daL& 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. 

11le abnormality .. y stem from one or aore of the following·. 

(a) An outright mistake, e.g. a typoi 

(b) a problem re lated to definitions and/ or methods used in 

collecting and processing data, or changes in those 

def initiona or methods over time; 

(c) actual extraordinary economic circumstances. 

()ily a fraction of the teats unambiguously point to a mistake. In all 

other cases the diagnosed abnormality may stem from any combination of the 

three problems stated abov~. 
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APPENDll 

Details of the teats applied in the courae of the final acreening proceaa 

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

Flag 3 • 1 if W&S/VA > 1 

II. Value added/gro•• output (VA/GO) 

Flaa 3 • 1 if VA/GO> 1 

Flag 3 • 2 if VA/00 ..::::_ 0 .OJ 

Flag 4 • 1 if VA/GO >O and £). e(VA/GO " lO) > 30. 

III.Wage• and aalariea/eaployaent (W&S/I) 

For each year (and country; calculate unweighted mean W6S/E for all 

induatrie• (excluding branche• with neaative Wf.S/!) and define an index WI 

for each ih~uatry, a• the ratio of it• W&S/I to thi• mean value. 

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

deviation/mean of thi• index for each year. 

Flag l • l if CV~0.25 

and 

0 .50 > WI > 2 .00 

and 

b.. WE > 0.15 

(where 6 W£ is the rate of change in WE froa one year to the next, vhen 

the firat year of a aerie• ia involved the teat drop•, in caae of aia1ing 

years, annual rate of change i1 calculated from compound rate of ch•nge). 



Flag 1 • 2 if CV > 0. 25 

and 

0.25 > WE> 4.00 

and 

D.WE>0.30 

Flag 3 • 1 if CV_::_ 0 .25 

and 

6WE >0.25 

Fl&g 3 • 2 if CV > 0 .25 

and 

~WE >0.50 
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For total .. nufacturing T (ISIC 300) 

Flag 2 • 1 if CV_::_ 0.25 

and 

0.85 > TWE > 1.15 

Flag 2 • 2 if CV> 0.25 

and 

0 .70 > TWE > 1.30 

IV. Value added/eaplo:yaent (VA/!) 

Exclude ISIC 353 and 354 and calculate the mean VA/!, and an index VE 

H defined in Ill abo,,e (aho ~ VE aame aa b. WE). 

For 26 branchea 

Flag 1 • 1 if 0.25 >VE> 5.00 

and 

bi. VE> 0 .SO 

Fla& 3 • 1 if A VI~ 1.00 
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For ISIC 353 and 354 

Calculate VE alao for ISIC 353 and 354 (the aean value excludina 

theae two induatriea). 

Flag 4 • 1 if 0 .SO >VE ~15 .00 

and 

~ VE~l.00 

Flaa 5 • 1 if /:). VE > 2.00 

For total .. nufacturina T (ISIC 300) 

Flag 2 • 1 if 0 .50>TVE > 2 .OO 

(where the aean exclude• ISIC 353 and 354) 

V. aaployaent (E) (aubacript• refer to two adjacent year• and E ia rate of 

dlange from year to year - no compound rate for ai1ain1 yeara.) 

Flag O • 1 if E
0 

• 0 and E1 > 1,000 

Flag 0 • 2 if E > 1,000 and E =. 0 
0 1 

Flag 1 • 1 if E0~ 1,000 and E1 > 10 ,000 

Flag 1 • 2 if E
0 

/ 10 ,000 and E1 ~1,000 

Flag 2 • 1 if 1,000.::: E
0 

L 10 ,000 and El/ 20 ,000 

Flag 2 • 2 if E
0
> 20 ,000 and 1,000 .L 1 1 ~10 ,000 

Flag 3 • 1 if (lO ,000 ~ E
0 
4. 100 ,000 and E1 > 10 ,000) or 

( 10 ,000 <.: 1
1 

L.. 100 ,000 and E
0 

> 10 ,000) 

and 

,.6 E >1.00 

Flag 4 • 1 if (E
0 

and !
1

) >100 ,000 and A E >0.25 

Flag 5 • 1 if E <:.o 
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(If either E
0 

or E1 ha• a negative value, none of the test• above -

except the laat one - are undertaken.) 

VI. Conaiatency check 

For any country, year, ISIC, if one of the four variables (GO, VA, 

W&S, E) hu• a zero value, the other variable• should also have zero value• 

(or aiaaing value• )~ 

Flaa • 1 if not. 

VII. Check for total .. nufacturina ver1u1 aua of branchea 

Flag GO • l if GO for ISIC 3000/ sua of GO for all branches (:? ) 2. 1.005 

or 

if ISIC 3000 GOJf- co£.. 0 .955 

/ .... 
Flaa VA • 1 if ISIC 3000 VA/.?..... VA~ 1.005 

or 

if:': 0 .995 

Flaa WS • 1 if ISIC 3000 W+S/ ..i. W&S-=== 1.005 

or 

if~ 0.995 

Flaa E • l if ISIC 3000 I/:£._ E ~ 1.005 

if.<:: 0 .995 

VIII. Check for conaiatency with the ''baae weights" 

Flag • l if VA75 >O (and not aiuing) and if any of the four 

variable• • 0 in 1975 or in any follovina year 

or 

if VA75 • 0 and if any of the four variable• • 0 or not misaina in 

1975 or in any preceding year. 

IX. Check for negative WliS, GO and VA 

Flag 1 • l if W&S ia negative. 

Flag 2 • 1 if YA ia negative. 

Flag 3 • 1 if GO i• negative. 




