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INTRODUCTION

1 The issue of capitd stock measurement was specified as one of fifteen so-cdled critical
problems in economic Statistics by the 18" meeting of the UN Statisticdl Commission’s Working Group
on International Statistical Programmes and Co-ordination which met in April 1996. Furthermore, both
- researchers and statisticians, acknoledge that the estimation of capital stock isacomplicated issue.
The practical estimation problems are known to be greater than in any other field of economic gatigtics.
It isaso congdered to be one of the most difficult jobs that economists have set to statisticians.

2. Both developed market economies and transition economies are concerned with the
measurement of capital stock. However, the problems are somewhat different for these two groups of
countries. Most developed economies are concerned with the clarification of the conceptua issues
associated with capital stock measurement within the 1993 SNA framework and concepts. Another
area of concern isto ensure consistency between the various measures of capital, i.e. that measures
used in nationd accounts are congtent with those used in productivity analysis for which thereisa
growing interest in these countries. The gross capita stock is often used as ameasure of capita input in
productivity measures and multi-factor productivity studies.

3. At the same time, the mgjority of trangtion economies, which are in a process of implementing
the 1993 SNIA, are more concerned with developing capital stock statistics that conform to current
internationd standards. The method used by them in the past to estimate the stock of fixed capitd, that
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isthe Baance of Fixed Assets (BFA) was more gppropriate for a centraly planned economy within the
context of the Materia Product System (MPS). In addition, the high rates of inflation which most of
these countries experienced in the beginning of the 1990s created great difficulties for making meaningful
esimates of the value of stock of fixed capita and the consumption of fixed capitd.

THE ECE PROJECT

4, In 1997, the ECE secretariat carried out a smal survey to establish to what extent countriesin
Central and Eastern Europe and the former Soviet Union dready compile capita stock satistics and, if
30, what methods are used. The purpose of the survey was not to collect actud data but to ascertain
how much information, if any, is available on capita stocks and capita consumption and what methods
of data collection and estimation are being used. The survey reveded that until the beginning of the
1990s when the reforms began, al countries were using the BFA method. This method is based on
direct observation of fixed assets a the enterprise level which differs from the methods gpplied in most
devel oped market economies.

5. Preliminary results about the methods used by transition economies were reported by the ECE
Secretariat dready in June 1997. The results showed that the mgority of the countries were making
some effort to compile estimates using SNA concepts, even though some estimates might be incomplete
or not up-to-date. Moreover, during the survey, countries expressed a strong interest in this subject
matter and attached high priority to improving their estimates of capital stock.

6. The work continued with asmal project designed to study in greater detail the procedures that
were used and see how they can be improved to produce economically meaningful capital stock
estimates congstent with the 1993 SNA which is now being implemented by dl trangtion economies,
The Russian Federation and Bulgaria were chosen as case studies. Their respective statistica agencies,
Goskomstat and the National Statistica Ingtitute, co-operated with the ECE secretariat by providing
additiond information on the methods used, including some estimates of fixed acapiatl sock. The
Statistical Committee of the CI'S countries asssted the ECE secretariat in the preparatory work on the
project.

PARTICIPATION OF ECE IN THE CANBERRA GROUP

7. Meanwhile the ECE secretariat has become a member of the Canberra Group on Capital Stock
Measurement created on the recommendation of the UN Statistical Commission. The objective of the
Group was to produce a Manua on Capita Stock Statistics. Reports on the ECE project were
presented at the Second and Third Meseting of the Canberra Group held in Paris (1998) and
Washington (1999). Information from these reports was used as an input to the Manual to be published
by OECD in 2001. Currently the Manua on the Measurement of Capital Stocks, Consumption of
Fixed Capital and Capita Services can be viewed on the OECD home page at: http//
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www.oecd.org/std/nahome.htm. The OECD Manua deals with conceptua and measurement aspects of
capita stock gatistics and provides some practica guidelines for estimation. It isaimed a compilersin
al countries, both developed and developing. Therefore, the ECE Report on measurement of capital
stock in trangtion economies does not go into conceptud discussion, but rather makes reference to the
Manua whenever appropriate. Inview of thisit was thought appropriate to findise the ECE Report
once the Manud is ready.

8. It should be noted that though the work on the ECE survey was initiated and carried out
independently, it coincided with the work of the Canberra Group. Therefore, the ECE Report benefited
from discussions within the Canberra Group and from close communication with experts preparing the
Manua on Capitd Stock Statistics. Moreover, the ECE Report should be best read together with the
Manua, which gives a broad presentation of the conceptua and measurement issues concerning stocks
and flows of fixed capitd.

CONTENTSOF THE ECE REPORT

0. The ECE Report conssts of two parts. The first part focuses on some practica issues
concerning the estimation of stocks and flows of fixed assetsin trangition economies which are members
of the UN Economic Commission for Europe (UN/ECE). The experience of these countriesin
measuring the stock of fixed capita using the method of Baance of Fixed Assetsis explained in some
detail. This method, which is based on annua direct observation of fixed assets at the enterprise levd,
was used by dl former centraly planned economies. Because of the high rates of inflation in the
beginning of the 1990s, most of the countries developed procedures for revaluing the assets at current
market prices. Findly, taking account of past experience, but dso of new economic reditiesin the
trangition economies, some recommendations on how to measure capita stock in future are given.

10.  Chapter 1 of the ECE Report explains the background for the work on the ECE project. It
a 50 describes the country coverage of the survey and the availability of capital stock estimates. The
chapter briefly introduces some basic concepts and definitions used in capita stock measurement.
Reference is made to respective chaptersin the OECD manudl.

11. Chapter 2 reviews the main results of the ECE survey carried out in 1997. Following the survey
additiona information was collected as aresult of direct communication with the countries or in the
course of discussons at various meetings where representatives of trandition economies were present.
Details on the experience of the Russian Federation and Bulgaria were collected in consultations with
capital stock and nationa accounts expertsin these countries.

12. Chapter 3 describesin detall the method of Baance of Fixed Assets (BFA) used by dl centrdly
planned economies to produce estimates of capital stock. The specific procedure applied by the
Russan Federation isexplained in some detall. 1t was common for al countries of the former Soviet
Union. The chapter reviews the vauation concepts used in the BFA and the basic data sources, as well
asthe questionnaires, that are used in the CIS countries. The questionnaire Form -11 whichisthe
magor tool for collecting capita stock gatigticsin the CIS countries is described in some detail.
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13.  Chapter 4 describes the revauation of fixed assets at current (replacement) prices as carried out
by trangtion economies because of the high rates of inflation in the beginning of the 1990s. It reviewsin
more detail the revaluation procedures of the Russian Federation and some other CIS countries. There
is a0 adescription of the revauation of capitd stock accompanied with afull inventory of the assets
carried out in Bulgariain December 1997. A number of concerns and problems related to the
revauaion of capitd stock, such asthe use of revauation coefficients, price indices and terminology
applied, are noted.

14, Chapter 5 reviews the experience of trangtion countries in estimating service lives of assts.
Asst sarvice lives are crucid dement when the Perpetud Inventory Method (PIM) is used to derive
estimates of capita stock. The accuracy of these estimates depends to agreat extent on the rdliability of
the information on sarvice lives of assats. As many trangition economies are planning to use the PIM in
future, theissue is discussed in the ECE report. The chapter aso describes the experience of the
Russian Federation in using specific surveys of age structure of assets to derive estimates of their service
lives.

15. Chapter 6 describes the methods used at present by six CEE countries to measure capita

stock, namely Bulgaria, Hungary, Poland, Czech Republic, Sovak Republic and Sovenia With the
changes that began in the 1990s, these countries stopped the compilation of the ‘old’ BFA and made
experimenatl estimates of capital stock using PIM. Alternative methods have been sought to estimate the
stock of fixed capitd under the conditions of sgnificant Sructura changes in the economy, changing
legidation, but also serious budget redtrictions. The experience of the six countries could be used as an
example for other trangtion economies, which envisage to replace the BFA method with other
techniques.

16.  Chapter 7 discusses how the use of capital stock statistics has changed over the yearsin
trangtion economies. It aso touches on the issue about the cost of conducting annua comprehensive
survey of stocks and flows of fixed assets and the burden it represnets for the accountants to provide
thedata The concluson isdrawn that, in generd, the interest in the compilation of the baance of fixed
asstsisdiminishing. Infact, in two countries - Bulgaria and Sovenia, the reason for discontinuing the
compilation of the BFA was lack of interest.

17. Chapter 8 considers what methods of measuring the capitd stock should be recommended to
trangition economies for the future. In doing this, the experience, past and present, of the three groups
of countries, i.e. CIS countries, Batic States and Centra and Eastern Europe is taken into account.

18.  Thesecond part of the report (the Annex) consists of a paper written by Peter Hill* who
worked as a Statistical Adviser to the ECE Statistical Division in 1998 at the time the ECE project on
capital stock measurement was underway. His paper on Economic Depreciation and the SNA is
written as the result of his work on capital stock measurement during the last few years. The paper is
concerned with the economic theory underlying the traditional concept of depreciation used in national

! The paper was presented at the |ARIW Conference held in Cracow, Poland, 27-31 August 2000.
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accounts. It shows that this concept, adthough only briefly described in generd termsin nationa
accounts manuds, has a solid foundation in economic theory.. Depreciation on fixed assets is described
as ‘ consumption of fixed capitd’ in the 1993 SNA.

SUMMARY RESULTSOF THE SURVEY OF METHODSUSED

19.  Asnoted earlier, the purpose of the survey was not to collect actua data on capital stock but to
find out what methods of data collection and estimation are being used. 1t was confined to fixed assets
as defined in the 1993 SNA and was mainly directed towards tangible rather than intangible fixed
asts. The survey reveded that most trangtion economies are collecting information on stocks of fixed
assats, dthough the nature and the quantity of data collected varies considerably between countries.

CIS countries and the Balance of Fixed Assats

20.  The countries of the Commonwedlth of the Independent States (C1S), but also the Baltic States,
The former Republic of Macedonia and Romania continue to follow the methodology of Balance of
Fixed Assets. Annud surveys are undertaken of the fixed assets recorded in the balance sheets of the
enterprises. The assets are vaued a historic prices but are dso usudly revaued at current prices using
the most gppropriate price indices available.

21.  TheBFA surveys continue to be comprehensive and collect detailed information disaggregated
by type of asset. The BFA method has some smilarity with the Perpetud Inventory Method in that the
opening and closing stocks have to be consstent with the gross fixed capitd formation in the intervening
period, but it has the advantage of utilisng stock data directly as recorded in balance sheets.
Neverthdess, it remains difficult to make proper alowance for factors such as declining efficiency,
obsolescence and high inflation when vauing the assets.

Centrd and Eastern Europe

22. Themgority of countries of Central and Eastern Europe (CEE) no longer follow the BFA
goproach in a systematic way and the amount and type of information now available varies from country
to country. Nevertheless, annud surveys of fixed assets continue to be undertaken in some of the
countries, the assets usudly being vaued at historic prices.

23. Some countries, such as the Czech Republic and Sovenia have been trying to build on earlier
survey datausing PIM. Poland has aso conducted some experimenta work on gpplying PIM, but no
results have been published. Hungary hastried to gpply asmplified verson of PIM and there are plans
to extend the work further. Other CEE countries are consdering the possibility of applying PIM in the
future. In the case of Hungary, capita stock estimates were produced for the period 1968-1991
according to a nationa methodology introduced in 1970. 1t accommodated both Materid Product
System and SNA concepts within an integrated set of accounts and balances. Since 1991, however, no
officid estimates of capital stock and consumption of fixed capital have been made in Hungary.
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Vauation

24.  Although assets may beinitidly valued at higtoric cog, their revauation to current prices has
been often obligatory in most CIS countries, but dso in Bulgaria. In the Russan Federation regular
reva uations have been carried out in each year during 1992 to 1997, though they did not cover the
astsin al economic sectors. After 1997, however, the revauation is not carried out every year.
Assts are dso revalued in some other CIS countries. Revauation of the fixed assets together with a
full inventory of dl fixed assets (census of fixed assats) was carried out in Bulgariain December 1997.

Disaggregation

25. When estimates of stocks of fixed assets are compiled, they are dways available by industry.
However, in some countries the coverage of the data may be far from complete in industries in which
there are many small enterprises, such as agriculture, trade and transport. It should be aso noted that
the mgority of the trangition economies have dready implemented the internationaly recommended
indugtrid classfications, such asISIC Rev.3 or NACE Rev.1.

26. Asthe 1993 SNA isnow being implemented in dl trangtion economies, the indtitutiona sectors
are defined as recommended by the System. Five indtitutiona sectors are identified: non-financia
corporations, financid corporations, generd government, households and non-profit ingtitutions serving
households. In some countries dl ingtitutional sectors are covered, in others data are not aways
avallable for households and non-profit ingtitutions serving households.

Intangible fixed assets

27.  The 1993 SNA specifiesthat intangible fixed assets should dso be included in the vaue of
stocks of fixed assets.

28. New business accounting methods introduced in most transition economies require intangible
assats, such as software, minerd exploration, entertainment, literary or artistic originds, aswell as
tangible assets to be recorded. In practice, some information on intangible assets has indeed been
obtained recently in those CIS and CEE countries, which currently collect data on fixed assets, dthough
problems with vauation are typicaly reported. Recent regulations in the Russian Federation clearly
define the scope of intangible assats and the rules for ther depreciation. Intangible assets areincluded in
the classification of fixed assets and should be reported by enterprises. However, in practice
enterprises very often have problems with the estimation of their value.

Consumption of fixed capitd

29. In the business accounts of the enterprises in trangition economies (asin most of the rest of the
world) depreciation has traditionally been calculated at historic cost. Nevertheless, as aready indicated,
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assats are often systematically revalued at current prices so that some attempts are made to estimate
consumption of fixed capita as defined in the 1993 SNA. Asintherest of the world, there may be
consderable practical problems in determining what are the most appropriate rates at which to write
down the efficiency (and hence the value) of the assetsin order to caculate capita consumption.

Gross Fixed Capita Formation (GFCF)

30.  Thesurvey dso sought to obtain information about the lengths of the time series of gross fixed
capital formation available at both current and constant pricesin order to explore the feasibility of
compiling estimates of stocks of fixed asserts usng PIM. For most transition economies gross fixed
capital formation as defined in the 1993 SNA is available from about 1990 onwards, athough the series
tend to be somewhat shorter for CEE than CIS countries. Seriesfor earlier years are generaly
compiled usng Materid Product System rather than SNA. Many of the countries compile their
congtant price estimates at the prices of the previous year.

Concluson

31.  Thesurvey has shown that there is a consderable amount of information available about stocks
of fixed assetsin mogt trangition economies. In contrast to the western countries, transition economies
have relied much more on annud surveys of stocks of assets than on the cumulative investment data
used in the PIM method. PIM isthe method used by most developed market economies to derive
capita stock estimates. The method involves adding capital formation to an initid estimate of the capitd
stock and subtracting capital assets that are withdrawn. The gpplication of the Perpetua Inventory
Method is described in great detail in the OECD Manua. The ECE Report discussesthe PIM asan
dternative method for use by trangtion economiesin the future.

32.  Thesurvey dso demondtrated the great importance attached to capital stock datain many
trangtion countries and a srong interest in developing the data further.

CONCLUSIONSAND RECOMMENDATIONS OF THE ECE REPORT

33.  The ECE Report concludesthat dl trangtion economies have smilar experience in measuring
capital stock from the time when the economy was centrally planned. However, at present, they are at
different stagesin ther trangtion to new daigtical and accounting sysems thet are in line with those in
developed market economies. While the Russian Federation, other CI'S countries and the Baltic States
are dill using direct annua surveys of fixed assets, countries from Centra and Eastern Europe are more
inclined to continue with the PIM method or a combination of direct observation of the assets with PIM.

34.  Theedimation of the stock of fixed capitd and consumption of fixed capitd isafairly
demanding exercise, even when done in asmple way, as evident from the Hungarian experience. Three
basic gpproaches can be envisaged: (i) a‘pure’ PIM method; (ii) direct observation of capital stock
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(dmilar to the BFA); or (iii) direct observation of capitd stock (abenchmark estimate) combined with
PIM.

35.  IntheReport, it isargued that any recommendation for improving capital stock Satisticsin
trangition economies should take as a starting point the data collection procedures dready in place. The
congtraints on resources avallable aswell as any other specid circumstancesin which trangtion
countries may find themselves should be taken into account, as well as the need to obtain some
improved estimates as quickly as possible.

36. A genera recommendation is made that transition economies should start their trangition to new
gandardsin capital stock measurement by andlysing the capital stock statistics currently available. They
should document the sources and methods used to compile the capita stock Statistics and evauate the
qudity and reliability of the data. Improved methods for estimating stocks of fixed assets should be
developed which are tailored to their particular circumstances.

37. Having in mind the arguments mentioned above, it seems that the most gppropriate approach for
trangtion economies to gpply in future would be the combination of benchmark estimates of capita
stock combined with PIM.  Both groups of countries, i.e. those who have discontinued the annual
aurveys (mainly Central and Eastern Europe) and those who are still compiling some of the information
required by the balance of fixed assets (CIS countries plus the Baltic States) could consider it.

PROPOSAL S FOR FUTURE WORK

38.  The ECE Report will be findised and published as a UN working paper in the second haf of
2001. It will be trandated into Russan and distributed to dl trangtion economies, both in English and
Russan.

39. In view of the great interest in capital stock measurement expressed by transition economies, it is
suggested that the ECE project on capital stock measurement continue with the analysis of actua capital
stock data which countries may provide to the ECE Secretariat. It is suggested that the ECE Secretariat,
together with the countires concerned and the CIS-STAT, analyse and publish some of the data. As
mentioned above, in paragraph 36, the evaluation of the availability, qudity and reliabilty of the capita
stock data may lead to developing improved methods for estimation of stocks of fixed assets.



