Capital Services and Supply and Use Tables Conpifat

Jaroslav SIXTA

University of Economics in Prague
Nam.W.Churchilla 4, Prague 3
Czech Republic

sixta@vse.cz

Jakub FISCHER

University of Economics in Prague
Nam.W.Churchilla 4, Prague 3
Czech Republic

fischerj@vse.cz

Abstract

The issues of capital services were deeply disdusben the revision of SNA 1993 and ESA
1995 was prepared. The inclusion of capital sesvicdo national accounts has a lot of
advantages relating to the valuation of capitatlstand productivity measurement. If capital
services for other non-market producers were estdnand the cost method was changed by
substituting of consumption of fixed capital by tapservices, the value of output and the
value of government consumption expenditures waadignificantly influenced. There are
important impacts on the total level of aggregated industrial composition of output and
value added as well. Therefore the figures in su@gpld use tables and symmetric input-

output tables will be influenced by capital sergider non-market producers because the
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current concept, when net operating surplus ofratbe-market producers equals zero would

be changed.

1. Foreword

The system of national accounts provides lot oércinnected information that are widely
requested by users. The system has its own histedydevelopment and currently a new
standard is being prepared — System of Nationabéets 2008. Supply and use tables and
symmetric input-output tables represent an integaai of national accounts and moreover are
used for other purposes like balancing commoditied deflation. Changes in national
accounting standards will therefore influence sypld use tables and input-output tables.
The new approach to R&D, military expenditures eiitl. redraw the time series of GDP and
other indicators. Capital services also have thHectf on indicators for other non-market
producers. In the end, capital services will notcbepiled as a integral part of accounts but
there we strongly effort to implement them. We de#h capital services and we tried to
estimate their impact on GDP and other indicatois laow they will be reflected in supply

and use tables. This paper focuses on the isstegpdhl service only.

2. Concept of Capital Services

Capital services show the contribution of assetfhéoproduction process and they should be
more accurate to be used in a total productivitydpction function. Capital services consist

of two parts:

1) Consumption of fixed capital and



2) Return on capital.

Consumption of fixed capital represent the wear tead of fixed capital and it is the amount
that investor has to obtain back from the investnodéinerwise he would never invest in such
asset. On the other hand, return to capital reptedbe amount that creates the profit from
investment. Therefore the capital services areelinWith operating surplus. Capital services
should equal the gross operating surplus (SNA 2@G8t) and return to capital to net

operating surplus. The problem consists in the evadfi an asset. According to national

accounts rules’ assets should be valued at marlessp(to 1.1. or 31.12.). This is very hard
to survey because companies mostly have in thegusts historic prices and therefore model
approach in used. In the European Union, perpétwahtory method (PIM) is widely used.

The method is based on the revaluation of pastsinwent into constant prices and then by
applying of so-called mortality curves. Then thdueaof assets that still serve (and are
included in the capital stock) is estimated. Friws point of view there is not clear problem.

When we adopt another assumption that the valutheofasset should correspond with its
discounted future income, the problems occur inmanket sector. Suppose that the value of

the asset\() is given by following formula:
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WhereV,; is the value of the asset at 1.1.
f is a future income from the use of the asset,
r is a discount factor.

Future incomes are given by quantities of capeavises multiplied by their prices, e.g. ton-

kilometres x price per ton-kilometre. Total valuk capital services corresponds with the



value of asset. An approach to the value of assleis;ribed by formula (1), leads to the
alternative way of PIM. On the basis of expectewise-life and discount rate it is easy to
derive age-efficiency and age-price schemes usedestimation of stock of capital in
efficiency unit and net capital stock. Due to tlecdunt factor, the linear decrease of quantity

of capital services is followed by non-linear dexse of price of the asset, see chart 1.
Position of chart 1

The chart assumes that efficiency is decreasing Ag€f4ear, e.g. the car can not provide so
many services (ton-kilometres) because of frequeaintaining, brake-downs etc. The
concept of deriving price from future income is gibke for market producers who have net
operating surplus. That means that capital senagesls to the gross operating surplus. This
is not valid for other non-market producers, likevgrnment units. The value of capital is in
many countries based on PIM and it does not coorespo the operating surplus. Current
standard SNA assumes that gross operating surplm®rmemarket producer equals to his

consumption of fixed capital. Net operating surpiitherefore zero.

3. Non-market producersand their output

Current approach to other non-market producersef@ag mainly government units) assumes
that their output is a sum of intermediate consumnpt compensation of employees,
consumption of fixed capital and other net taxespowduction. It means that gross value
added is a sum of compensation of employees, cqgutsumof fixed capital and other net
taxes on production. Gross operating surplus ctmsisconsumption of fixed capital only;
net operating surplus is zero. With respect tofdinenula (1) it means that the assets in sector

of non-market producers have lower value than #mesassets in the sector of market



producers. The difference is in net operating sis;phon-market producers have no return to
capital, only consumption of fixed capital and #fere their future discounted incomes are
lower. This strong assumption may or may not beewdr The supporters of the concept of
capital services argue that the difference in thkies of very similar property can not be

justified. An example could be a school, either lubr private; it could produce the same

guality of services. This means that when non-ntapgkeducer sells assets to the market
producer, the value of capital increase and ofera@dded as well. Capital services for non-
market producers is the possible solution, it meaashange of the so-called cost method of
estimating output. Return to capital should be ddaecost method and the capital services

will be completed. Then the net operating surplikbe no longer zero.
Generally, there are two methods of estimatingrnetio capital:

a) to use rates of return derived from market prodseternal),

b) to use rates of return for assets with low ridke ljovernment bonds (external).

The advantage of internal method is that the ratesconnected with the economy; it means
the property has the same return to capital disdegdio owns it. On the other hand, some
assets are not owned by market producers. In teelCRepublic, the infrastructure (roads
and railways) is owned by the state. Then the @dlution represents external method.

Internal rate of returrr) is derived by formula 2:

_ GOS -CFC, + NHG,
r =
K, (2)

Where GOS .. gross operating surplus,

CFC.. consumption of fixed capital,

NHG .. nominal holding gain,



K .. capital in efficiency unit.

4. Supply and Use Tables Connected With Capital Services

The imputation of return to capital to other-nonrked producers will influence not only
operating surplus but final consumption expend#uees well. The cost method, mentioned
above, has to be therefore changed, instead ologstgon of fixed capital, capital services
will be included. By definition, other non-marketitput is consumed by other non-market
producer, in the system it is recorded as govermroensumption expenditures. From the
point of input-output analysis, the change will @apin input-output coefficient; the value of
output will be increased and the value of finalsuimption as well. When such change in the
methodology is applied, past figures have to bangbd. The change of the figures could be
significant and it could redraw the history. Inmuitput tables have a lot of users that rely on
them and who use them for their economic rese&abital services are able to change the
results of such research because they can influeeady all industries. When the output of
public administration industry is change, it istguiess problematic because this commodity
is consumed mainly by government. The problem isired industries, like transport and

education and health.

Effect of imputation of capital services on inputyout coefficients will be different from
commodity to commodity. The most import problemcennected with mixed industries.
Transport industry (or transport commodity) will baghly affected by return to capital on
roads and railways. If structures were owned byketaproducer, the net operating surplus
will be above zero. Therefore imputation signifitgrincreases the level of output. In our

example, we used 3% rate of return that was appdi¢de capital valued at efficiency units.



The 3% rate of return was set on the basis of shtgovernment bonds because there is no

equivalent in the sector of market producers.

Similarly, the industry of health and educatiorgenerally mixed industry but the share of

market producers in the Czech Republic is very low.

5. Capital Servicesfor the Czech Republic

We are solving project aimed at imputation of capiservices for other non-market
producers, the following figures were calculatedhw the project. The main purpose is to
show, how national accounts’ figures can be infageh by capital services. We adopted

following assumptions that we use for computation:

a) Capital services cover only fixed assets; invee®rivaluables and non-produced
assets are not included in the model,

b) When no rate of return from market producers islabke, 3 % rate of return is used,

c) Linear decrease of age-efficiency was derived fribra official data on average
service-lives,

d) Mixed income is not split into work and profit parit is a part of total operating
surplus,

e) Estimation of capital stock in efficiency unit wdsne. Our estimates are based on
alternative PIM and time series of gross fixed taformation for past years were
based on the splitting of gross capital stock aslipied by the Czech Statistical

Office.

The following chart 2 shows average rate of retiamtotal economy, including industries

with external rate of return. The development déltoate of return is given mainly by the



development of net operating surplus of market pceds because the rate of return of non-
market producers is quite steady. The reason igladhare of capital with external rate of
return, more than 86% in 2006. Internal rate afinetwas derived by formula (2). The sharp
decrease in 2000 — 2002 was caused by the deavéast operating surplus. Generally, it
means that the imputation of capital services ey low effects on nominal and real GDP
growth rate. The effects are highly shown in thesleof GDP. In our example, we estimated

that the level of GDP will be increased by 5 % werage for 1995 to 2006.

Position of chart 2

The impact on GDP growth rate is very low, we eated the change of real GDP growth rate
for the period 1996 — 2006, see chart 3. The highesitive change of real GDP growth rate

was estimated for 1997 (+ 0.3 %); similarly, thevést for 1995 (- 0.3%).

Position of chart 3

If the change of output occurs, the input coefiitsemust change, as well. The level of value
added is increased (operating surplus). The chasfgénput coefficient for transport

commodity is shown in table 1. It is based on mi®Ed symmetric input-output table (product
x product) for 2005 by the Czech Statistical Offered adjusted by capital services for other-

non market producers.

Position of Table 1

6. Conclusion

The aim of this short paper was to describe thectsfof capital services on the time-series
comparability. Capital services for other non-margeoducers have a lot of advantages,

namely the consistent approach to the propertgdasd who owns it and consistent approach



to operating surplus. On the other hand the bigdsstdvantage is given by the changes of
data and problems for the users and comparabiétywéen countries. Capital services are
nowadays partly included in the system of nati@waounts, in consumption of fixed capital.
But there is no return to capital for other non-keaproducers. An impact of implementation
consist in the increase of output of selected petegjumainly transport, public administration,
health and education are influenced. Although thputation of return to capital for other
non-market producers have nearly no effect on GEawvitp rate, the changed level of GDP
influences input-output analyses. Input coefficseare changed (matrix A) for selected
products (or industries) and because of the hidghegaof imputed rent on capital the impact
on Leontief inverse matrix ((I-A) may be significant. The estimated increase ofi¢kiel of
output and GDP by imputation is about 5%. Inputpatittables is not avaible now but we
expect quite significant changes in the Leontigense matrix. Such methodological revisions
are dangerous at least from two points of viewfjrat the users who are using input-output
tables for econometric modelling may be unpleagasulprised that their models providing
different results, especially when the sensitivenesdata is high for small changes. The
second danger is given by the possible incompdnalmf countries’ GDP and national
accounts. The importance of modelling is increaaad without any standardisation the
figures can be influenced by totally different asgptions among the world. The last what
should not be forgotten is that such models recuil@ of detailed data that are very hard to
acquire. The standard PIM that gives clear and Isinagw on capital is applied in many
countries and the change to more model based agproalternative PIM requires also a lot
of experiences from economic modelling and fromnecoic theory. Therefore it seems not
possible that such approach can be applied in #s future except for a few of very
developed countries. We can remind the complicatiith adoption of SNA 1993 in the

world because a lot of countries are still usingASN68. From Czech experience (country



that had to change its macroeconomic statisticgtegy from Material Product System (MPS)
to SNA 1993 (respectively ESA 1995)) correct impdatation of capital services seems too

be much ambitious.
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Chart 1 Age-efficiency and age-price
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Chart 2 Rates of return for non-market producedstatal economy, %
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Chart 3 Real GDP growth rate, published and adju8te
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Table 1 Input coefficient for transport commod2p05, %

Inputs
Published Revised

All products

Net taxes on products
Gross value added
Output

58,4% 48,5%
2,6% 2,1%
39,0% 49,3%
100,0%  100,0%




