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SUMVARY

1. This paper will give a description of the structure of the Norwegi an
Supply and Use tabl es and the met hodol ogy used for the conpilation of price and
vol urre neasur es.

2. The Norwegi an National Accounts have been revised according to the new

gui del i nes SNA93 and ESA95. New, revised and detailed Supply and Use tables in
current and the previous year's prices are conpiled back to 1970. The Supply and
Use tables (SUT) are first bal anced at a di saggregated product level in current
prices and then converted to constant prices. The SUT provide an accounting
approach to constant price calculations and give a franmework for integrated
price and vol une neasurenent.

* Prepared by Ms. Liv Hobbel stad Sinpson, Division for National Accounts.
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Price and volune calculations are initially conmpiled for transactions of
products (goods and services).

3. For each of the products, separate price indices are used for

- Donesti c production of the product (at basic val ue)

- Imports of the product (at CIF value / basic val ue)

- Exports of the product (at FOB value / purchasers' val ue)

- Househol d final consunption expenditure (at purchaser' val ue)

4, The bal ancing of the Supply and Use tables in constant prices is carried
out at a detailed product |evel. Bal anced Supply and Use tables at basic val ues
is ensured by distribution of total domestic use (total donestic supply plus

i mport mnus exports) in constant prices proportionally with the donestic uses
in current prices.

5. Constant price estimates for each of the value classes, i.e. basic value,
taxes and subsi dies on products, producers’ values; trade margins, VAT and
purchasers’ values, all specified by products, are integrated in the conplete
deflation process. Price and volune indices are also calculated for val ue added
(doubl e defl ation).

6. Based on tinme series for the Supply and Use tables in current prices and
the previous year's prices, annual chai ned Laspeyres vol une indi ces and Paasche
price indices are conpiled. By using detailed Supply and Use tables, the

consi stency of the price and vol unme indices is naintained.

THE NORWEGQ AN SYSTEM OF NATI ONAL ACCOUNTS
The Norwegi an core accounts

7. Statistics Norway has fifty years of experience in conpiling annual Supply
and Use tables integrated with the national accounts, as well as using the

tabl es for econonic planni ng. Wen SNA 1968 was inplenented in 1973, the ful

SNA rmatrix was used as the framework for the Norwegi an National Accounts
Detail ed Supply and Use tables (SUT) in current and constant prices were
conpi l ed annual ly from 1970 by a conputerised routine.

8. A conprehensive revision of the national accounts was undertaken during
the period 1992-1995. Wth this, Norway was the first country who adopted the
new gui del i nes SNA93 and ESA95. An inportant aspect of the Norwegi an main
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revi sion, was the devel opnent of a new integrated data processing systemwth an
application called the SNA-NT (for the conputing of the Norwegi an Nationa
Accounts, see Annex 2).

9. The core accounts of the present Norwegi an National Accounts conprise the
"I ntegrated econom c accounts with institutional sector accounts” and an
integrated set of annual "Supply and Use tables"” in current and constant prices.

The I nput-output tables and the Tourismsatellite accounts

10. The Norwegi an application (SNA NT) contains procedure for converting the
"Supply and Use tables" (SUT) at basic value to an "Industry format input-output
table" (1-O by distributing the Supply and Use of products. The | -O tables are
conpiled in current and constant prices.

11. The Satellite accounts, such as the “Tourismsatellite accounts” in SUT
format, are developed with a direct link to the SUT. The classifications

i ntroduced for the SUT specify both industries and products of particular
interest for tourism As part of the final household consunption expenditure,
"Non-resident tourism consunption” and "Resident househol d tourism consunption”
are specified. The “Tourismsatellite accounts” are conpiled in current and
constant prices and can al so be converted to I-Otables in current and constant
prices.

The Norwegi an Supply and Use tabl es (SUT)

The structure

12. The Supply and Use tables (SUT) devel oped as an integrated part of the
annual national accounts represent an inportant quality check on the nationa
accounts figures. They al so represent a valuable tool for conpiling nationa
accounts price and volunme nmeasures in an integrated fashion (the double

defl ati on technique).

13. The Supply table describes the sources for the supply of products to the

econony. The Use table describes the use of the products, as well as the
derivation of value added as the difference between output and internedi ate
consunption. The SUT al so gives production accounts (with detail ed breakdown by
i ndustries and products), generation of income accounts and capital formation
accounts, with establishnment (local kind of activities) as the statistical unit.
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14. The netadata for the Norwegi an SUT cover classifications for industries,
types of final use and of products. There exists no “ideal” size of the SUT, but
it has to be designed as a conprom se between what shoul d be done to be very
accurate and what can be done with the data and resources avail abl e.

15. The industry classification is an aggregated version of NACE with
three-digit codes, specifying 180 industries. The 180 industries are deconposed
into 139 industries for Market producers and the sanme grouping of industries
where it is relevant, for Oa account producers and O her non-narket producers.
Q her non-nmarket producers are divided between Producers of central governnent
services, Producers of |ocal government services and the NPI SHs.

16. The classification for final consunption expenditure (CO COP and COFQOG)
and fixed capital formation by type, follows the SNA93 cl assification.

17. When starting a SUT project, it is especially inportant to decide the

rel evant product classification to be used. A goal is to specify rather
honmogenous products. Another goal is to specify a product in such a detail that
only one tax rate for VAT, product taxes and subsidies apply for one type of use
of the product. In the Norwegi an SUT, about 1200 NA-products, specified by six-
digit codes, are defined with a link to the CPA codes or as aggregates of the
CPA- codes.

18. A conversion table giving the |link between the NA product classification
and the detailed HS classification used for the external trade statistics, was
constructed at the sanme tine as the NA-product classification was established

and has to be updated annually. Conversion tables are also established to give
the link to codes used in different accounting or production statistics.
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Figure 1. Overview of the Supply table
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The Use table

Figure 2. Overview of the Usetable
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Subsi di es on products

(Account type 12)
Taxes on products (Account type 11)
Basi ¢ val ue (Account type 10)

Bal anci ng and correcting changes in inventories

In the first phase of the bal ancing of supply and use of each product, the
change in inventories is residually deternm ned. The residuals are then corrected
to an acceptable level. The corrections are first manually, based on an

eval uation of data and statistical sources, and finally by "RAS' conputation

CONSTANT PRI CE CALCULATI ON OF THE SUPPLY AN USE TABLES
Integrated set of price and vol ume neasures and doubl e defl ation

19. A consistent and integrated set of price and vol ume neasures covering al
flows of goods and services are conpiled within the framework of the annua
Supply and Use tables (SUT), as recomended in the SNA, chapter XVi

20. The Supply and Use tables (SUT) with detailed product flows for the year t

are converted fromcurrent prices to prices for the previous year (year t-1).
This requires that the SUT in current prices have been conpiled for both the
year t and the year t-1. The format of SUT in constant prices will be identical
with the format in current prices, specifying the sane nunber of industries and

products. This ensures that the definition relationships inherent in the current
price SUT wll be maintained in the constant price SUT.

21. The constant price figures for flows of products (goods and services) are
conputed by deflating current values by price indices at the product |evel
Different price indices are devel oped for products supplied from donestic
production, frominmports and to exports. This results in integrated Paasche
price indices and Laspeyres vol une indices.

22. Val ue added for the different industries will be cal cul ated by “doubl e
deflation” as the difference between output at constant prices and internedi ate
consunption at constant prices. Wen val ue added accounts for only a small
proportion of output, the constant price estimtes have to be evaluated with
care.
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Annual chai ni ng

23. Statistics Norway has conpiled detailed SUT in the previous year's prices
since 1987. Based on the tine series of the SUT in current and the previous
year’s prices, chained Laspeyres volune indices and Paasche price indices are
conpi | ed.

24. The change to annual chaining was di scussed with main users as Statistics
Norway' s Research Departnent, and they supported the decision. Sone concern was
expressed about the failure of a chained Laspeyres index to pass the "tine
reversal" test. Regarding the problemof non-additivity, it was pointed out that
this also existed in the old figures, which had to be chained every five years

25. Before the main revision of the National Accounts, chained tine series
wer e published as volune indices only, partly to discourage users from addi ng up
details and fail to get the aggregates.

26. The reasons for annual chaining and the resulting non-additivity have been
expl ai ned and accepted by users, and the constant price figures are now
published in mllion kroner froma reference year, currently 1990.

Hormogeneous products and shift effects due to price discrimnation

27. Problens related to "shift effects due to price discrimnation" may occur
when a honogeneous product, received fromdifferent suppliers and/or delivered
to different users, is sold at different prices.

28. Taxes and subsidies on products are often differentiated according to the
user group who purchase the products. The basic values are therefore nore
honmogeneous than producers' and purchasers' values. Wen basic value per unit is
the sane for the whol e range of users of a NA-product, changes in use of the
product will not affect the calculated constant prices value in basic val ue

even if taxes differentiated according to use have been |l evied on the product.

29. Using different price indices for products supplied from domestic
production, frominports and to exports, we have found that the "shift effect”
has little significance conpared to the statistical errors associated with the
cal cul ations of constant prices. Except for the cal culation of taxes and
subsi di es on products at constant prices, we have therefor chosen to neglect the
"shift effect"”
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The price index naterial used
An overvi ew
30. In the first stage of the constant price conpilation of the flows of

products, three different price indices are used for each NA-product to deflate
the corresponding current price figures

The NA- product supplied from domestic production (Price indices for basic
or producers' value).

The NA-product supplied frominports (Basic/C F value). Price indices
based on unit values fromforeign trade statistics and other price
information for capital goods and services.

The NA product delivered to Exports (Purchasers’/FOB value). Price indices
based on unit values fromforeign trade statistics and other price
information for capital goods and services.

The constant price figure for the NA-product delivered to Household fina
consunption at Purchasers’value will in the final stage be corrected by
deflating with the consunmer price index.

31. Capi tal equi pnent, nachine tools and several varieties of consumer goods
are often unique in the sense that they are goods, which due to their
characteristics cannot be matched over tinme with simlar goods. Statistics
Norway is now giving priority to evaluate and inmprove net hods for cal cul ati ng

i ndi ces of capital goods by using hedonic price indices or inproved nethods for
direct price collection.

Price index material for deflating donestic production

32. Producer price indices (PPl) and Consumer price indices (CPl). A price

i ndex has to be calculated /estimated for every NA-product supplied from
domestic industries. This gives approximately 1200 price indices for products
classified after the NA product classification. Using different types of price
data or volune indicators, price indices for each of the donestic produced
products are cal cul ated. Were relevant, the price indices are calculated from
the price data collected for the producer price or the consuner price index
conpi l ati on. The consuner price indices express changes in purchasers’ prices
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and are mainly used for constant price estimates for the type of services, which
are used for private consunption.

33. Price indices for donestic production cover, for nost products, only
domestic use. To forman index for total domestic supply of a product, the price
i ndex for donestic supply of the product to donestic users is conbined with the
price index for the sanme product to exports. The conbined index is used to

defl ate donestic supply of the product fromthe various industries.

34. Unit value price indices. The unit value price indices or the inplicit
price indices, based on value and volune data, are used where no direct price
observations are available. Unit value data are calculated fromthe production
statistics at a detailed product |evel, but are be used with caution. They m ght
be poor indicators of the price devel opnent for capital goods where changes in
the conposition of products may occur fromone year to the next.

35. Vol une estimates. For some service industries, volume estimates giving
implicit price indices are applied.

36. Input price indices. For non-market industries such as general governnent
and busi ness services, for which no price or volune indices exist, input price

i ndices are applied. The input price indices neasure the price of production by
nmeans of the price of the production factors (internediate consunption
consunption of fixed capital and | abour) and are conpiled by the Paasche
formul a.

Price index material for deflating imports and exports

37. In Norway, the cal culation of constant prices for inports and exports of
goods have for years been co-ordinated with the calculation of the officia
indices for the price and volunme changes in the Norwegian foreign trade
statistics. Constant price figures for inports and exports of ordinary products
are conputed by deflating current values with unit value price indices. For

i mports and exports of certain capital goods and services, price indices are
estimated for each inported and exported product.

Defl ating the Supply table

38. The constant prices are initially conputed in the Supply table for flows
of products, at basic val ues.
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Donmesti ¢ production at basic val ue

39. Donestic production in constant prices (excluding customduty) is

cal cul ated by dividing current basic values by a set of price indices for
donestically produced products. A price index is calculated for every single
product supplied fromdomestic industries. The SNA-NT application gives a
possibility for using price indices for producers' values or basic values. The
price indices for producers' values are converted into price indices for basic
val ues before the constant price conpilation.

I mports at basic val ue

40. Imports and custons duties in constant prices are cal cul ated by dividing
current values by a set of price indices. Aprice index is calculated for every
single product inported. The sane inport price indices are also used to deflate
custons duties specified by products.

Constant price estimates for taxes and subsi di es on products

41. “Tax rates” fromyear t-1 are used for the calculation of product taxes

and subsidies in constant prices. The "Tax rates" give taxes and subsidies on
products in percentage of the product flows in basic values. Constant prices
figures for the product taxes and subsidies in year t are conpiled by

mul tiplying the "Tax rates” fromyear t-1 with the constant price figures for

the supply of products in basic values in year t.

Deflating the Use table

Exports at purchasers' value converted to basic val ue

42. Constant price figures for exports are initially conputed for flows in
purchasers' val ues (FOB-val ue).

43. The followi ng steps convert exports from purchasers' value to basic val ue

Constant price figures for exports, in purchasers’ val ues, specified by products

m nus constant price figures for trade margins in basic val ues, specified
by products
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m nus constant price figures for taxes and subsidies related to trade
mar gi ns, by products

Equal s to constant price figures for exports in producers’ val ues, specified by

product s

m nus constant price figures for taxes/ subsidies on products, specified
by products

Equal s to constant price figures for exports in basic values, specified by
product s

Donestic use in basic val ue

44, The various donestic use of a product covers internediate consunption,
final consunption expenditure, gross fixed capital formation and changes in
i nventories.

45. The constant price figure for total donestic use of a product in basic
value is calculated as the difference between the constant price figure for the
total supply of the product mnus the constant price figure for exports of the
pr oduct .

46. The constant price figures for the various domestic uses of a product in
basi ¢ values are calculated by distributing total domestic use in constant
prices proportionally with the donestic uses of the product in current prices.
This means that in basic values, the sanme price index is used for deflation of
all domestic use of a product, inclusive changes in inventories. This bal anci ng
process establishes equality in constant prices between the supply and use of
each product.

Constant price estimates for trade margins in basic val ues

47. Trade margins include margins for retail trade, whol esal e trade and
transport. For the calculation of trade margins in constant prices, a set of

“Trade margins rates” are used, based on the product by user categories recorded

inthe Use table fromthe year t-1. For each product by user category, we get
the result that the volune changes of the trade margins are proportional to the
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vol unme changes of the basic value. The total constant price figures for trade
margins calculated in the Use table are transferred to the Supply table.

Constant price estimates for taxes and subsi di es on products

48. “Tax rates” fromyear t-1 are used for the cal culation of product taxes
and subsidies in constant prices. The “Tax rates" give taxes and subsidies on
products in percentage of the product flows in basic values. Constant prices
figures for the product taxes and subsidies are conpiled by multiplying the "Tax
rates" fromyear t-1 with the constant price figures for the product by user
category in basic val ues.

49. “Tax rates” are calculated in the Supply table for the supply by product

categories (see 3.5.3) and in the Use table for the product by use categories.
The differences between the constant price figure for taxes and subsidies on
products cal culated fromthe Supply table and fromthe Use table are recorded as
shift effects in a special Account.

Constant price figures for donmestic use in purchasers' val ue

50. Constant price figures for donestic use in purchasers' value, specified by
product, are calculated by adding the constant price figures for trade nargins,
taxes and subsidies to the donestic use in basic values. If there are enpty
cells for the tax or trade margins, values fromthe current year are used.

Correcting constant price figures for household final consunption expenditure

51. After having calculated the conplete Use table in constant prices, a fina
correction is made of the estimated constant price values for household fina
consunpti on expenditure. The consuner price indices are used for conpiling

revi sed constant price figures for the flow of products to household fina
consunpti on expendi ture.

52. Changes in the purchasers' value in constant prices for household fina
consunption expenditure, follows by changes in all the other values in constant
prices in fixed proportions.

53. The previously established price indices between current and const ant
prices in basic values, will remain unaltered. Wen basic values in constant
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prices for final private consunption expenditure is changed, the basic value in
current prices for final private consunption expenditure is al so changed.

54. To keep the previously established purchaser's values for final household
consunpti on expenditure in current prices, revised values are calculated for
trade margins in current prices. This revision is an inportant source for the

updating of the trade margins in current prices.

55. Fi nal Iy, new bal anci ng of the Supply and Use tables in current and
constant prices, results in newvalues for Changes in inventories.
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ANNEX |
SNA- NT Handbooks

The Norwegi an net hodol ogy for inplenmenting the SNA93 with SUT for a country, is
described in the forthcom ng Docunments (by Liv Hobbel stad Sinpson, Statistics
Nor way) :

SNA- NT. 1 " STRATEGY", descri bing:

A strategy for inplenmenting SNA 1993 with SUT for a country and al so the

di fferent phases of inplenenting the "Integrated econom c accounts” (IEA) for
institutional sectors.

SNA-NT.21 "SUT / Starter" for Supply and Use Tables (SUT) in Current prices,
descri bi ng:

Format for the catal ogues with codes for Suppliers, Users and Products. Format
for tables with input- data for establishing, correcting and updating the SUT in
current prices. Format for tables with rates for calculating trade margi ns and

t axes/ subsi di es on products.

Annex 1. User's guide to SNA-NT with an overview of the dial og boxes for running
t he SNA-NT

Annex 2. Cassification for industries & final use. Exanples for Norway and a
Cari bbean country.

Annex 3. Figures showi ng the procedure for establishing the Supply and Use

t abl es.

SNA- NT. 22 "SUT / Equations" for Supply and Use Tables in Current price,
descri bi ng:

The conpil ati on process and the set of equations, programred to calculate SUT in
current prices.

SNA-NT.3 "SUT / Prices" for Supply and Use Tables in Constant prices,

descri bi ng:
The procedure for the SUT conpilation process and the set of equations used to
convert the SUT fromcurrent prices to constant prices.

SNA-NT.4 "I-0O for “Industry format” | NPUT- QUTPUT tabl es, descri bing
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The procedure for converting the Supply (Industry by Product) table and the Use
(Product by Industry) table into an "Industry format” Input-Qutput table (1-0O
in current and constant prices.

SNA-NT.5 "Tourisnt for Tourism Satellite Accounts”, describing:

The conpilation of "Tourism Satellite Accounts”, diverted fromthe SUT.
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ANNEX | |
The Norwegi an SNA- NT application

The objective of the SNA-NT application has been to construct an efficient
set-up with respect to routines for creating, balancing and annual updating of
the National Accounts for a country.

The SNA-NT application follows the conpilation nethodol ogy of the
Nor wegi an National Accounts, but is devel oped so other countries of different
size and econonmic structure may use it. The nethodol ogy, definitions, accounting
structure and classifications are based on the international guidelines of the
SNA93 and t he ESA95,

The integrated National Accounts system has been developed as a dient-
Server-System where the "dients" are Wndows PCs and the "Server" is a
rel ati onal database. The application was devel oped between 1994 and 1999, using
M crosoft Visual C++ and the Oracle rel ati onal database nanagenent system The
graphi cal user interface consists of a nunber of dialog boxes. The SNA-NT
application contains nodules to establish, balance and update Supply and Use
Tables (SUT) in current prices. The SNA NT al so converts the SUT in current
prices of the particular year to the prices of the previous year. A procedure is
devel oped to convert the Supply and Use Tables into "Industry format” input
output tables (I1-0 in current and constant prices. The SNA NT al so contains a
nmodul e for conpiling Tourism Satellite Accounts.

The SNA-NT application can be nade avail able to be used by other
countries, as part of a consultancy contract with Statistics Norway.



