Notater
Documents
2017/13

Karen Oftedal Eikill and Steinar Todsen

Changes in inventories in the
Norwegian National Accounts
Accounting data as a source for changes in
inventories

•

Documents 2017/13

Karen Oftedal Eikill and Steinar Todsen
Changes in inventories in the Norwegian
National Accounts
Accounting data as a source for changes in
inventories

Statistisk sentralbyrå • Statistics Norway
Oslo–Kongsvinger

In the series Documents, documentation, method descriptions, model descriptions and
standards are published.

© Statistics Norway
When using material from this publication, Statistics Norway
shall be quoted as the source.
Published 9 February 2017
ISBN 978-82-537-9499-0 (electronic)
Symbols in tables
Category not applicable
Data not available
Data not yet available
Not for publication
Nil
Less than 0.5 of unit employed
Less than 0.05 of unit employed
Provisional or preliminary figure
Break in the homogeneity of a vertical series
Break in the homogeneity of a horizontal series
Decimal punctuation mark

Symbol
.
..
…
:
0
0.0
*
—
|
.

Sources to changes in inventories

Documents 2017/13

Preface
Changes in inventories in the Norwegian National Accounts (NNA) are estimated
as a residual in the supply and use tables. The figure is considered a weak point in
the compilation of national accounts in Norway.
Inventories and changes in inventories should fluctuate according to production
and demand. In the NNA, changes in inventories and statistical errors have been
positive every year since 1970. Changes in inventories and statistical errors as a
proportion of gross domestic product (GDP) have been large and increasing since
2004.
This implies that the figures of the changes should be examined and, preferably,
improved. This report aims to asses this topic, evaluating whether we can use
accounting data retrieved from corporations as a source to changes in inventories.
Statistics Norway, 27.01.2017
Lise D. Mc Mahon
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Abstract
Changes in inventories in the Norwegian National Accounts (NNA) are estimated
as a residual in the supply and use tables. Hence, the changes are a mix of actual
changes in inventories and statistical errors, which makes the figure hard to
interpret. In the NNA, changes in inventories have been positive every year since
1970. Changes in inventories and statistical errors as a proportion of gross
domestic product (GDP) have been large and increasing since 2004.
This implies that the figures of the changes should be examined and, preferably,
improved. This report aims to examine these changes in inventories and statistical
errors, including considering whether we can use accounting data retrieved from
corporations as a source to changes in inventories.
Ideally, we would like to estimate changes in inventories and statistical errors
directly. This requires having one or several good and reliable sources to calculate
these changes. Good sources for changes in inventories in Norway have been
missing. However, the income statement for corporations (“Næringsoppgave” in
Norwegian, referred to as “NO”) provides us with value data for changes in
inventories. If we want to calculate the direct changes of inventories, using an
available source in Norway, we must use these “NO” data. This report examines
whether the quality of the “NO” figures have improved in a way that enable us to
use it as a source for changes in inventories.
The report includes theory concerning how the inventory and changes in inventory
should be valued in the NNA and in Norwegian accounting, and how similar
countries calculate the figures. In our analysis, we start by presenting how the
NNA figure has evolved in recent years. Further we compare these with the
relevant figures retrieved from the “NO” data. The figures for changes in
inventories retrieved from “NO” data can explain only a small fraction of the total
changes in inventories and statistical errors in the NNA. Additionally, because
changes in inventories may be due to both changes in the number of goods as well
as price changes we split the changes in inventories in these two. This implies that
an even smaller fraction of the NNA changes in inventories can be explained by
“NO” data. Additionally, there are several other issues with the “NO” data that
need to be considered.
Even though our analysis still leaves a lot of the NNA figures for changes in
inventories and statistical errors unexplained, our analysis concludes that the “NO”
figures can, at least, be an estimate for some of the changes in inventories, an
estimate that has been missing until now.
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1. Background
Changes in inventories in the Norwegian National Accounts (NNA) are estimated
as a residual in the supply and use tables. Hence, the changes are a mix of actual
changes in inventories and statistical errors, which makes the figure hard to
interpret. The fig+re is considered a weak point in the compilation of national
accounts in Norway.
Inventories and changes in inventories can be expected to fluctuate according to
production and demand. In the NNA, changes in inventories and statistical errors
have been positive every year since 1970. 1 As a proportion of gross domestic
product (GDP) they have been large and increasing since 2004. This implies that
the figures should be examined and, preferably, improved. This report aims to
assess this topic, as well as examine whether an improvement of the figures is
possible.
Ideally, we would like to estimate changes in inventories directly. This requires
having one or several good and reliable sources to calculate these changes. Then
we could separate the changes in inventories from the statistical errors, making us
capable of keeping track of the actual changes in inventories. This would again
give us better knowledge about why this residual always has been positive, and
why it has been increasing the last years. Errors in the changes in inventories
calculated in the NNA could also be identified.
Good sources for changes in inventories in Norway have been missing. 2 However,
the Structural Business Statistics (SBS) provide data for inventories by industries, 3
retrieved from the income statement for corporations (“Næringsoppgave” in
Norwegian, later referred to as “NO”). Over the years, an increasing number of
enterprises have been included in the SBS. This implies that the source situation for
changes in inventories has improved, or at least should have been improved. If we
were to calculate the direct changes of inventories directly, using an available
source in Norway, we must use the SBS, or at least figures from where the SBS is
retrieved, figures from “NO.” 4
The SBS are primarily based on accounting forms for enterprises. Enterprises must
report their figures to the Norwegian Tax Administration (Tax Norway). They
report their figures in the mentioned “NO.” “NO” figures are thus on an enterprise,
not an establishment, level. Hence, some enterprises are required to report more
figures to Statistics Norway in the annual SBS sample survey. 5 For those
enterprises, figures are broken down to an establishment level. SBS data are
utilized in NNA calculations for several figures: output, intermediate consumption
and compensation of employees. Some figures, as gross fixed capital formation, are
considered less reliable, and are therefore sometimes adjusted before they are used
in the compilation of the NNA. “NO” and the SBS provide value data on an
enterprise or an establishment level, not by products, as the NNA does, and they
are only available annually.

1

1970 was the first year for which the accounts using the SNA93 regulations were published.
From 1995-2010 the industry had their own quarterly statistics for inventories, collected through
short-term indicators. These statistics was not used as a source in the NNA.
3
The SBS presents figures for inventories in the opening and closing balance of the fiscal year for
enterprises. The changes in inventory could therefore be calculated as the difference between these. In
the SBS some of the inventory changes are also given directly.
4
Alternative statistics have been examined: Unfortunately, these have not been recommended for
appropriate statistics for changes in inventories (Gimming, Jacobsen and Løkkevik, 2005).
5
“Tilleggsskjema” in Norwegian.
2
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This report aims to evaluate whether the quality of the “NO” figures have
improved in a way that enable us to use it as a source for changes in inventories.
Because the inventory figures in the NNA consist of both changes in inventory as
well as statistical errors, comparing NNA figures directly with inventory figures
from “NO” or the SBS does not make sense. However, the relationship between
these figures is important, because we want to know how much of the changes in
inventory and statistical errors in the NNA that could be explained by “NO”
figures. If the quality of the inventory figures from the “NO” is high, they could be
used as a source for some of the changes in inventories in the future. The aim of
this paper is therefore to examine the quality of the “NO” figures. Hence, the
question we want to answer in this paper is: has the quality of inventory “NO” data
improved in such a way that we can use them as an estimate for inventory variables
in the NNA?
In the following we start by presenting how inventory and changes in inventory
should be valued in the NNA and in Norwegian accounting. Section 2 also presents
how similar countries calculate the figures. Further, we present our analysis in
section 3. We begin our analysis by presenting the figures for changes in inventory
in the NNA. Then we present inventory figures from “NO” delivered to The
Norwegian Tax administration (“Tax Norway”). The analysis presents how these
figures relate to each other, and how the data from the “NO” could and should be
analyzed. How the changes in inventories should be calculated, and how these
changes should be split into transactions and revaluations are included. Issues
evolving these measures are also presented. In section 4 we present our
conclusions.

2. Calculating inventory and inventory changes
This section presents how (changes in) inventories are valued in the NNA and in
Norwegian accounting rules, which is the basis for the NO/SBS data. If they differ,
the NO/SBS data have to be adjusted before they are used in the NNA.

2.1. Norwegian National Accounts

National accounts are used to compare the economy in different countries.
Therefore, the NNA, as well as other countries national accounts, follows
international guidelines. The main standard is the System of National Accounts
(SNA), developed by the United Nations (UN) in the 1950s. SNA have been
revised several times, with SNA 2008 being the last revision (SNA 2008). The
European Union (EU) has their own standard for National Accounts – the
European System of National and Regional Accounts (ESA). ESA is based on the
SNA, though targeted more to the needs in the EU. ESA was last revised in 2010
(ESA 2010). 6
Based on SNA 2008 and ESA 2010, inventory is considered as one out of three
main types of produced capital in the NNA. The others are fixed capital formation
and valuables. ESA 2010 divides inventory in five different categories:
- AN. 121 Raw materials and supply
- AN. 122 Work-in-progress 7
- AN. 123 Finished goods (from own production)
- AN. 124 Military inventories
6

When entering the “EØS” –agreement in 1994, Norway is required to follow ESA’s guidelines.
Standing single-use crops (including timber) cultivated by human activity and livestock being raised
for slaughter are also counted as inventories in work-in-progress (13.41). AN.122 therefore consists
of work-in-progress on cultivated assets and other work-in-progress.
7
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-

AN. 125 Goods for resale (Inventories of goods intended for resale without
further processing by wholesalers and retailers)

According to both SNA 2008 and ESA 2010, inventories should be valued at the
prices prevailing on the date on which the balance sheet relates. 8 The prices the
products were valued at when they entered inventory is not relevant. The book
values in the enterprise’s balance sheets are (usually) not market prices, 9 and have
to be adjusted if we want to use them in the NNA.
In the NNA, changes in inventory may be due to both changes in the number of
goods (“changes in inventories”) as well as price changes (“revaluations”), hence
both transactions and revaluations. The “changes in inventories” should be posted
to the capital account, whereas “revaluations” go to the revaluation account. The
sum should explain the total changes in inventory from one point in time to
another. 10
Changes in inventories in the NNA are, calculated for 6 different categories:
1) changes in inventories, goods,
2) changes in inventories, services,
3) work-in-progress – ships,
4) work in progress, large constructions,
5) work in progress, cultivated assets as livestock and fish raised
commercially
6) cultivated assets as forest and fruit trees.
As described in the first section, the changes in inventories on products are
calculated as a residual, total supply less total use for each of the 900 products in
the NNA. Because the different statistical sources of the NNA contain different
errors, 11 the residual estimates of changes in inventories will contain errors.
As presented in the next section, Norwegian enterprises’ accounting does not
match the SNA definitions. We cannot calculate the change in inventories after the
SNA and ESA definition directly because the price on the assets will change as
time goes and the goods are replaced. Instead, one should make a conversion to
constant prices, making it possible to distinguish the revaluations.

2.2. Norwegian accounting rules

Sets of accounting most relevant for Norwegian enterprises are NGAAP
(Norwegian Generally Accepted Accounting Principles), which is the Norwegian
Law of Accounting and accompanying principles, and IFRS (International

SNA 2008 and ESA 2010 also give more detailed rules when valuing inventories,
depending on the category of inventories. Inventories of materials and supplies are valued
at purchasers’ price. Inventories of finished goods and work-in-progress are valued at basic
prices. Goods for resale are valued at prices paid for them, excluding any transportation
costs that have been separately invoiced to the wholesalers or retailers and included in their
intermediate consumption. The value of the closing balance sheet of work-in-progress
inventories should be consistent with the value of the opening balance sheet, plus any work
completed and reclassified as finished goods. An allowance for any necessary revaluation
for changes in prices in the period must be included.
8

9

As described in section 2.2 for Norwegian enterprises. Book value is the value used in accounting.
The market price is the price the products could be sold for at a given point in time; approximately
equal to the price on the date which the balance sheet relates.
10
Other volume changes, for example destruction of assets due to floods or earthquakes are not
included.
11
Examples could be reporting errors or valuation errors, etc.
8

Statistics Norway

Sources to changes in inventories

Documents 2017/13

Financial Reporting Standards). 12 Most enterprises can choose between these, but
listed companies must use IFRS. In terms of accounting there are some differences
between the two reporting standards.
Norwegian Law of accounting (NGAAP)
Current assets should be valued at the lowest of acquisition cost and fair value. 13
Being a current asset, this naturally goes for inventory. The inventory cost shall
comprise all costs of purchase, cost of conversion and other costs incurred bringing
the inventories to their present location and condition. 14 Acquisition cost is
purchase price and purchase costs. For work-in-progress, acquisition costs include
both fixed and variable manufacturing costs. The precautionary principle is one of
the basic accounting principles in the Norwegian Law of Accounting, 15
emphasizing the importance of recording unrealized loss, not unrealized profit.
This is an important difference between the NGAAP and the NNA. In the NNA a
precautionary principle is not a priority, recording the most reliable value is the
important focus.
Given these rules, changes in inventories are the value of inventories in the end of
the period minus the value in the beginning of the period.
When corporations report to Tax Norway, the “NO” divides inventory in different
categories, quite similar to the categories in the SNA 2008 and ESA 2010,
presented in section 2.1:
- 0110 Raw materials and supply
- 0120 Work-in-progress
- 0130 Finished goods (from own production)
- 0140 Goods for resale
- Additionally, there are two categories for agriculture:
o 0150 Livestock
o 0160 Self- produced goods to be used in own production
These are listed at the first page of the “NO”, in both tax and accounting terms. 16
The sum of these figures is also listed, in 0170. Additionally, the sum is listed in
the balance sheet section, page 3 in the form, as 1400 Inventory. The item 0170 in
accounting terms should be equal to item 1400. At page 2 the changes in inventory
are listed in 4295 changes in inventory of work-in-progress and finished goods.
The yearly figure of 4295 should be equal to the sum of the changes between the
closing and incoming balance of 0120 and 0130. Additionally, the incoming
balance one year should be equal to the closing balance the previous year. This
goes for all balance sheet figures, 0110-0160 and 1400.
Determining acquisition cost
When valuing inventory using Norwegian accounting rules, enterprises should use
the FIFO (first-in-first-out) method, implying that an asset sold, used or disposed
12

The Norwegian Law of Accounting (“Regnskapsloven”), chapter 5, §5-2. Others are for example
the simplified version of IFRS.
13
Fixed assets shall be written down to fair value if impairment, a decrease in the value of the asset, is
not expected to be temporary. Fair value is the “real” value of the assets, the price the asset could be
sold for if it was to be sold immediately. If the basis of the impairment is no longer present, a
reversion of the write down is possible.
14
The Norwegian Law of Accounting, chapter 5, §5-4.
15
The Norwegian Law of Accounting, chapter 4, §4-1.
16
The difference between these two is that at accounting terms the value of goods produced by the
enterprise itself is both direct and indirect manufacturing costs, while the tax value is the direct
manufacturing costs only (explaining why the tax figures are lower than the accounting figures).
Hence, there can be differences between the book value and the tax value of an asset. Both of these
figures are reported in the “NO.”
Statistics Norway
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(the asset is “leaving” the inventory) are valued as the asset acquired or produced
first. Using this method, the value of the inventory will be approximately equal to
the value of the latest assets that were included in the inventory, a method that
gives an inventory value approximately equal to the inventory values of the SNA.
However, changes in inventories using this method are different from the “SNA
method.” Assets entering the inventory are equally valued, but the ones leaving the
inventory are valued differently.
When valuing inventory, keeping track of each small asset can be challenging.
Thus, the Norwegian Law of Accounting accepts using average acquisition cost as
a considerable good approximation to the inventory value. 17
Changes in the Law of Accounting
Changes in the Law of Accounting regarding inventories will affect the enterprises
reporting of inventory. Searching for such changes, we have examined changes
made in the Law of Accounting in the 21th century. 18 None of these seem to be
relevant for inventories and changes in inventories.
IFRS
One main difference between NGAAP and IFRS is that several assets in the
balance sheet should be reported at fair value instead of acquisition cost when
using IFRS. However, for current assets, such as inventory, this is not the case, 19
inventory should be measured at the lowest of cost and fair value. When measuring
the cost of inventories, the FIFO method or weighted average cost is used, also
similar as for NGAAP. 20 Hence, when evaluating whether or not one could use
numbers from the “NO,” the enterprises use of either NGAAP or IFRS is not
significant.

2.3. Inventory in other countries’ National Accounts

When evaluating statistics, which could be used to calculate changes in inventory,
looking at how other similar countries are reporting these figures could be useful.
We have looked at how the inventories in the GDP are reported for some similar
countries, which also report after the ESA/SNA standards.
This section presents the inventory reporting in the GDP for Denmark. In the
appendix, the inventory reporting in Sweden, The Netherlands and Austria are
described. Denmark is chosen described in more detail due to the similarity to the
Norwegian figures and available sources, like tax reports.
Denmark 21 22
The estimate of the changes at industry level should be consistent with the estimate
based on special information on the individual products. The calculations in
inventories can be divided into calculated changes based on the change in
inventories during the year, according to accounts, 23 and changes which are
calculated regularly on the basis of special information relating to changes in
stocks of individual goods. Other changes are calculated from special information
on any given year, or introduced at the time of the actual balancing.
17

The Norwegian Law of Accounting, chapter 5, §5-5.
Relevant changes examined were found at the webpage “rettsdata.no.”
19
Any exceptions to this similarity are rare, and is assumed not to have any implications for the NNA.
20
According to IAS 2 Inventory.
21
The description of the Danish system is obtained from “Gross National Income Inventory (ESA95)
Denmark Original: Version (2006-2007).
22
Based on 2007 rules.
18

23

In the national accounts of Denmark, these inventory changes are divided in raw
materials, wholesaling, retailing and finished goods and work in progress.
10
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Accounting figures
All industrial firms and workplaces in the industrial account statistics are assigned
accounting figures which come from questionnaires, annual reports or tax reports
for firms not covered by the sample. For cases where neither of these figures is
collected, missing accounting figures are calculated with the help of “standard
ratios” compiled regarding to units for which the data are known. 24
Changes in inventories in industries based on the SLS-E data 25 have generally only
comparatively small inventories of materials used for intermediate consumption.
Opening stocks should be based on the closing figures for the previous year, and a
number of estimated corrections have to be made. 26 Corrected inventories are
supplied to the intermediate system in the usual form.
Breakdown of inventories by product
Because the calculation of changes in inventories in the intermediate system
requires opening and closing stocks at average prices, a complete breakdown of
inventories by good is required. The industries’ inventory totals are broken down
by products or categories based on the product composition in the balanced supply
and use tables for the previous year. Total inventories of finished goods are broken
down as the output of the industry at basic prices, and the totals of raw materials
are broken down as the input of the industry at purchasers’ prices excluding VAT.
Wholesale inventories are divided based on the composition of inputs at basic
prices for the types of industry which may be assumed to buy the goods in
question. Inventories of retail goods are divided using the composition of basic
prices plus wholesale margins for consumption groups. 27 Changes in agriculture
and energy products’ inventories are covered by special calculation at product
level. This calculation is based on information in physical units.
Calculation of national accounts changes in inventories
Changes in inventories in the business accounts are calculated as the value of
closing stocks minus the value of opening stocks for each type of inventory. The
value of the stocks is estimated according to the enterprises’ own accounting
principles. In the national accounts, changes in inventories should be estimated at
the average prices for the year, and the changes should be split into revaluations
and national accounts changes. A reasonable approximation can be produced by
converting the value of both opening and closing stocks to the average prices for
the year. The ratio of the year’s average price to the price on the date of the
inventory estimate is used.
The price indices used for the conversion of inventories to the average prices for
the year is predominantly based on the producer price index and can be found for
all product numbers in the inventory calculations. 2/3 of the December index and
1/3 of the following January index is used as the end- of- year index. Opening and
closing stocks are converted to average prices for the year for all possible
combinations. The change in inventories in the national accounts is then calculated
as closing stocks minus opening stocks for each of these combinations. The
difference between the inventory changes in the national accounts and in business
accounts is transferred to the intermediate system as a “price correction.”
For some firms, inventory data are collected in sub-systems using industry specific
accounting statistics. If so, the national accounts changes in inventories are calculated
outside the central inventory calculations system. Resulting aggregate changes in
inventories are transferred to the intermediate system under the codes for changes in
inventories only.
24

25

Figures from the Central Custom and Tax Administration.
For example, if a firm switch from one industry (or sector) to another.
27
The individual groups are weighted using a key corresponding to the key for the conversion from
retail trade branch to consumption group used in the consumption and retail trade margin systems.
26
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3. Analysis
We begin our analysis presenting the figures for changes in inventories in the
NNA. Further we present changes in inventories calculated using the income
statement for corporations from the “NO,” as explained in section 1. We also
present some figures from the SBS for 2013, but as we will see, not all inventory
variables are possible to produce with the available SBS data.
The figures of changes in inventories in the “NO” data are measures of the changes
in inventories alone. Hence, they can provide us with an estimate of how much of
the changes in inventories and statistical errors in the NNA which are due to real
changes in inventories, and thereby also the possible size of the statistical error.
Looking at “NO” as a possible source for measuring changes in inventories, there
are several issues that we must account for. One is to split the changes in the value
of inventories during the year into revaluations and transactions, as described in
section 1. We try to make proxies that accounts for these differences in section 3.3.
Other problems we encounter are discussed in section 3.4.

3.1. Changes in inventories in the NNA 2009-2013

First, we present changes in inventories reported in the NNA in 2005-2013. The
inventories in the NNA are divided into different categories 28, which in sum give us
the total changes in inventories and statistical errors. 29 This sum is presented in
absolute value and as a percentage of the gross domestic product (GDP). In the
appendix, the level of changes in inventories for each different category is shown.
In theory changes in inventories may be both positive and negative.
Figure 3.1

Changes in inventories in the NNA 2005-2013

Mill. NOK
150 000

Per cent
5,0 %

135 000

4,5 %

120 000

4,0 %
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3,5 %
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3,0 %

75 000

2,5 %

60 000

2,0 %
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1,5 %

30 000

Total changes in inventories (MNOK)

1,0 %

15 000

Changes in inventories as percentage of GDP

0,5 %

0
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2010

2011

2012

2013

0,0 %

Source: Statistics Norway

Figure 3.1 presents the changes in inventories in the NNA in 2005-2013, in
absolute values (in MNOK) and as percentage of GDP. 30 Changes in inventories
28

These «categories» are: «87000 Residual, barer, lagerendring,» «87300 Residual, tjenester,»
«87400 Tjenester som ikke skal ha residual,» «87910 Varer under arbeid, moduler, skip,» «87920
Varer under arbeid, ellers,» «87930 Lagerendring, husdyrbestand, hogstkvantum, fiskeoppdrett o.l.,»
«87940 Lagerendring, vekst i dyrket skog,» «87950 Tjenester under arbeid,» «87970 Lagerendring
merverdiavgift og investeringsavgift» and «87990 Korreksjon faste priser.»
29
For convenience, we will (mainly) refer to the changes in inventories and the statistical errors in the
NNA as “changes in inventories” in most of our analysis.
30
The GDP here is the total GDP, not only the GDP for Mainland Norway.
12
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have increased since 2005, in both absolute terms and as a percentage of the GDP.
2009 was a special year due to the financial crisis and due to problems related to a
new industry classification in the NNA, both the GDP and the changes in
inventories decreased this year. Hence, we treat this year as an exception and do
not dwell on the deviating development in 2009. From 2005 to 2013 the total
changes in inventories have increased from approximately 44 000 MNOK to
140 000 MNOK. As a percentage of the GDP this has increased from 2,3 % to
approximately 4,5 %. Hence, the changes in inventories represent a relatively large
part of the GDP.

3.2. Inventories in the income statement for enterprises

As described in section 2.2, enterprises must provide several different inventory
figures in their reporting to Tax Norway. 31
Ideally, we want figures for all inventory variables on an establishment level, but
not all inventory variables are broken down to this level. 32 Therefore we mainly use
data on enterprise level in our analysis, the figures that are reported to Tax Norway
in the “NO.” For 2013 we also look deeper into the inventory variables that are
available at an establishment (hence, the figures presented by the SBS) level, in
section 3.2.
Figures from the “NO-base”
Before examining and analyzing the inventory figures, it is important to get to
know the figures. We start by presenting the inventory figures in “NO”. The
figures are retrieved from the “NO-base” at Statistics Norway, a database which
contains all delivered “NOs” from enterprises in Norway. 33 We analyze figures
from 2009-2013, keeping in mind that 2009 was a special year.
The figures for the sums of inventory from the statements of all enterprises who
delivered the statement the respective years are shown in figure 3.2. 34 The figures
labeled “sum inventory” from page 1 in the statement are the sum of the different
inventory categories presented in section 2.2, presented in both tax and accounting
terms. 35 The levels of inventory at the 1st of January each year and at the 31th of
December each year are shown. These inventory levels are not identical in tax and
accounting terms, and neither in accounting terms in page 1 and page 3 in the
statement. Additionally, the closing balance one year should be equal to the
incoming balance the next year. Nor this seems to be true. Once again, these are
inconsistencies that we will get back to later.
We see that the level of inventory reported in the” NO” has been increasing the last
years, from 2009-2013, with some exceptions from 2009 until 2010 for the
incoming balance. 36 The levels of the inventories are larger than the changes in
inventories in NNA, presented in figure 3.1. This is an expected relationship, a
change in inventories larger than the inventories itself would be suspicious.

31

See section 2.2 for an overview of the reported values in the “NO.”
Issues following this procedure are discussed later.
33
Not all enterprises in Norway are presented in the “NO- base,” exceptions are enterprises in the
public sector and small voluntary enterprises.
34
As we will discuss later, not all industries covered by the “NO” use “NO” data as a source in the
NNA.
35
The categories 0150 and 0160 (see section 2.2 for more details), are not included because they are
not represented in our data from the “NO-base.” These are, however, only relevant for agriculture
industries.
36
Due to the special situation in 2009, the somewhat decreasing levels of the incoming balance from
2009 until 2010 will not be given a lot of attention. Per now the data we have used are from 2009, but
it would be possible to additionally retrieve data from previous years.
32
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Figure 3.2

Levels of inventory at page 3 (1400 in the «NO»), sum of inventory in accounting
and tax terms page 1 (the sums of 0110-0160 in «NO»), incoming and closing
balance. All figures presented in MNOK
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Source: The “NO”- base

Changes in inventories calculated as the closing balance minus incoming
balance
Further we calculate the change in inventories from the inventory levels in the
“NO-base.” The change in inventory a respective year could be given by the
difference between the closing balance and the incoming balance the same year, or
the difference between the closing balance and the closing balance the previous
year. We start with subtracting the incoming balance from the closing balance, and
we call this calculation of changes in inventories method 1. The change in
inventories in accounting terms, page 1 and page 3, as well as in tax terms at page
1 is presented in figure 3.3.
Looking at figure 3.3 we see a similar development in the figures for change in
inventories from the “NO-base” and the change in inventories figures from the
NNA in figure 3.1. This relationship is less visible for the tax figures. Even though
the graphic relationship looks similar, the figures of change in inventories from the
“NO-base” show a negative change in inventories in 2009.
When comparing these figures, it is important to be aware of the fact that not all
enterprises in Norway are included in the “NO – base.” However, for many of
those enterprises, the inventory variables are usually low or even zero in the NNA.
Examples are public administration, where products produced do not have
inventory in the NNA, and voluntary organizations 37 that have low inventory
variables. For the purpose of this analysis, we could therefore assume that the
“NO-base” contain a lot of the possibly measured inventory.
Looking at the figures for change in inventories retrieved from the “NO” data in
figure 3.3, we see that enterprises in Norway report inventory changes ranging
from approximately 10 000 MNOK until almost 35 000 MNOK in their “NOs” in
the years 2010-2013. Looking back at figure 3.1, the change in inventories
(including statistical errors) in the NNA in the same years range from
approximately 120 000 MNOK until approximately 155 000 MNOK. Hence, only
a fraction of the change in inventories these years could conceivably be explained
by accounting data in the “NO.” These figures are summarized in table 3.1,
37
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All the large voluntary organizations deliver “NO” to Tax Norway.
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presenting that using accounting figures from the “NO” as a source for changes in
inventory could be able to explain between 20 % and 30 % of the changes in
inventories. Because our current situation is that all inventory changes are
calculated as a residual, being able to explain almost 30 % of the change would be
a progression. However, this requires that we use the sources in a correct manner.
Figure 3.3

Changes in inventories in the income statement for corporations (“NO”) 2009-2013
– closing balance minus incoming balance
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Source: The “NO”- base

Table 3.1

NNA figures of changes in inventories and statistical errors and «NO» figures of
changes in inventories calculated as closing balance minus incoming balance
(Method 1)

NNA figures:
Total changes in inventories NNA (MNOK)
Figures from the NO- base:
Changes in inventory (UB-IB) in tax terms page 1
(0110-0160) (MNOK)
As a percentage of the NNA figures
Changes in inventory (UB-IB) in accounting terms
page 1 (0110-0160) (MNOK)
As a percentage of the NNA figures
Changes in inventory (UB-IB) in accounting terms
page 1 (0110-0160) (MNOK)
As a percentage of the NNA figures

2010

2011

2012

2013

123 259

125 798

126 775

140 257

20 421
17 %

23 001
18 %

19 381
15 %

12 394
9%

21 176
17 %

33 275
26 %

26 695
21 %

31 030
22 %

22 712
18 %

33 927
27 %

21 987
17 %

24 880
18%

Source: Statistics Norway and the «NO»- base.

Change in inventories calculated as the closing balance one year minus the
closing balance the previous year
Another method of calculating the changes in inventories is subtracting the closing
balance the previous year from this year closing balance (we call this calculation of
changes in inventories method 2). This method should ideally be equal to
subtracting the incoming balance. However, looking at figure 3.2, we see that the
incoming balance one year is not necessarily identical to the closing balance the
previous year. When summarizing thousands of enterprises closing and opening
balances, it is natural that some differences exist. This could be due to different
numbers of enterprises, changes in the figures of specific enterprises due to
discovered errors, etc.
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Figure 3.4 presents the changes in inventories from “NO” calculated with method 2
from 2010-2013. 38 Looking at figure 4 we see a similar relationship with figure 3.3,
but there are also differences. The change in tax terms in 2010 is for example much
higher when calculating the changes in inventories as the closing balance one year
minus the closing balance the previous year. The figures in accounting terms show
a more similar development, but the figures are, for some years, lower.
Figure 3.4

Changes in inventories in the income statement for corporations (“NO”) 2009-2013
– closing balance minus previous years closing balance

NOK million
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Source: The «NO»- base.

Table 3.2

NNA figures of changes in inventories and statistical errors and “NO” figures of
changes in inventories calculated as closing balance minus closing balance the
previous year (Method 2)

NNA figures:
Total changes in inventories NNA (MNOK)
Figures from the NO- base:
Changes in inventory (UB-IB) in tax terms page
1 (0110-0160) (MNOK)
As a percentage of the NNA figures
Changes in inventory (UB-IB) in accounting
terms page 1 (0110-0160) (MNOK)
As a percentage of the NNA figures
Changes in inventory (UB-IB) in accounting
terms page 1 (0110-0160) (MNOK)
As a percentage of the NNA figures

2010

2011

2012

2013

123 259

125 798

126 775

140 257

29 876
24 %

18 187
14 %

18 037
14 %

15 333
11 %

17 016
14 %

23 951
19 %

21 104
17 %

21 267
15 %

15 953
13 %

28 743
23 %

20 085
16 %

15 952
11 %

Source: Statistics Norway and the «NO»- base.

We present the relationship with the NNA figures of changes in inventories and the
changes in inventories in the “NO” with this alternative calculation. This is
presented in table 3.2, equivalent to table 3.1. The enterprises report changes in
inventories in a similar range using this method 2 as the first calculation, presented
in table 3.1. There are, however some differences, the level of the changes in
inventories is for example lower with this alternative calculation. The differences
between the two calculations are presented in table 3.3, calculated as figures from
method 1 minus figures from method 2. The percentage difference presented in
table 3.3 is the absolute difference between the share that the changes in
inventories amounted of the changes in inventories in the NNA, calculated by the

38

Because our data contains “NO”- figures from 2009-2013, when calculating the changes in
inventories as the closing balance one year minus the closing balance the previous year, changes in
inventories figures for 2009 are not retrieved.
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two different methods. Which calculation that should be preferred will be discussed
in section 3.4.
Table 3.3

The difference between the two methods, calculated as figures calculated by
method 1 minus figures calculated by method 2

Differences between the two calculation methods:
Tax terms page 1 (0110-0160) figures (MNOK)
Tax terms page 1 (0110-0160) figures (%)
Accounting terms page 1 (0110-0160) figures (MNOK)
Accounting terms page 1 (0110-0160) figures (%)
Accounting terms page 3 (1400) figures (MNOK)
Accounting terms page 3 (1400) figures (%)

2010

2011

2012

2013

-9 456
-8 %
4 160
3%
6 759
5%

4 814
4%
9 324
7%
5 184
4%

1 343
1%
5 591
4%
1 952
2%

-2 938
-2 %
9 763
7%
8 928
6%

Source: The «NO»- base.

Change in inventories in inventory of work-in-progress and finished goods
As mentioned in section 2.2, page 2 in the “NO” also specifies the changes in
inventory in 4295 changes in inventory of work-in-progress and finished goods. 39
These changes are presented in figure 3.5. All figures here are changes in
inventories, not levels. The figures for the current and previous year are presented.
The previous year figure should, naturally, be equal to the “current year figure” in
the “NO” the previous year. Hence, in figure 3.5 the “current year figure” for 2009
should be equal to the “precious year figure” in 2010, and so on. This relationship
is not completely consistent, especially for in 2013, where the “previous year
figure” has become very high. Analyzing these figures more thoroughly shows that
such discrepancies can be due to one or a few large enterprises where the ‘previous
year figure’ in one year is different from the ‘current year figure’ in the financial
statements the year before.
Figure 3.5

Changes in inventories of goods in progress and finished goods (MNOK), 4295 in
the “NO”
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Source: The «NO»- base.
The figures for the change in inventories of work in progress and finished goods at
page 3 (4295) should be equal to the changes in inventories in 0120 Work-inprogress and 0130 Finished goods, at page 1 in the “NO.” These categories are also
part of the sum of inventories at page 1 presented earlier. In table 3.4 we compare
these figures, and we see that they are quite different. Both methods show that the
figures at page 1 are much higher than the figures at page 2, in 4295, for all years.
39
Being a cost variable in the “NO,” we changed the sign of the figures in 4295 to make them
comparable with the inventory variables at page 1.
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Because these figures should hold for each selected enterprise, this leads us to the
conclusion that these figures should not be trusted when using the overall figures. 40
In section 3.4 we explain that neither external accountants nor Statistics Norway
edits figures at page 1 thoroughly, hence it is item 4925, which is the most
trustworthy one out of these two figures.
Table 3.4

Changes in inventory in 4925 and 0120 plus 0130 in the NO, calculated by the two
methods (MNOK)

Method 1: Changes calculated as closing balance
minus incoming balance
4925 Changes in inventory of work-in-progress and
finished goods
Changes in inventories sum of 0120 and 0130
Difference
Method 2: Changes calculated as closing balance
minus previous years closing balance
4925 Changes in inventory of work-in-progress and
finished goods
Changes in inventories sum of 0120 and 0130
Difference

2010

2011

2012

2013

1 510
5 490
-3 980

5 447
18 693
-13 246

2 438
10 759
-8 321

4 162
16 192
-12 030

1 510
5 299
-3 788

5 447
18 987
-13 540

2 438
9 050
-6 612

4 162
16 003
-11 841

Source: The «NO»- base.

Figures from the SBS in 2013
How the SBS figures are collected is explained in section 2. Because the SBS
breaks down enterprise figures from the “NO” down to an establishment level, they
should be more equivalent to the NNA figures looking at these industries alone.
But because the SBS is used as a source for the NNA for many, but not all
industries, comparing total inventory in the NNA with inventory figures from SBS
will not be very comparable. We could try to compare the inventory figures from
SBS with the inventory in the industries covered by the SBS 41 in the NNA. There
is, however, another complication which makes this difficult. The inventory in the
NNA is not presented at industry level, the different inventory categories are
treated as recipients of different products in the same way as industries are. Hence,
if we want to divide the inventory on different industry, this has to be done by
assuming different distributions of products for each industry. This method is a
poor substitute for actual data.
Additionally, the SBS data do not contain all the inventory variables that are
present in the “NO.” It is therefore not possible to look at all the inventory figures
using the SBS. Figures from 1400 Inventory in NO are for example not distributed
down to establishments. 42 The same goes for the tax figures for inventory at page 1,
listed in 0110-0160. The accounting figures at page 1, 0110-0160, labeled
accounting, are presented, and we will now look at these figures for 2013.
SBS accounting figures for inventory in 2013
The SBS figures for inventory and inventory changes are presented in table 3.5.
These figures are only in accounting terms, and are the sum of the figures for the
different categories of inventory at page 1 in the “NO.” To be able to calculate the
changes in inventory by method 2, the outgoing balance for 2012 is also needed.
For comparison with the NNA figures, the level of the changes in inventory in
NNA for 2012 is also presented.
Table 5 shows that the changes in inventories are somewhat lower in the SBS than
in the total NO base, calculated by both methods. This is as expected due to the
40
If one decides to try to use these figures, they would have to be edited, and then large discrepancies,
for example caused by large individual enterprises would probably be traced and weeded out.
However, the discrepancies are large for all years, so the figures do not look like a good source.
41
Or choose to look at some of those industries.
42
A complete list of the variables in the SBS is found in the appendix.
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mentioned different coverage. 43 The difference is, however, not as large as one
could imagine, and when looking at the NNA figures, we see that SBS figures for
changes in inventory could explain more than 10 % of the inventory changes in
2013.
Table 3.5

An overview of the inventory variables in the SBS in 2013, compared with both the
total “NO-base” and the NNA
Closing
Incoming
Closing
balance 2013
balance 2013
balance 2012
Level of inventory – sum of the different
inventory groups at NO page 1 (MNOK)
324 468
304 751
307 971
NNA figures of changes in inventory
140 257
Changes in inventory /MNOK) by SBS and
NO in 2013
Calculated with method 1 – closing balance
minus incoming balance
Calculated with method 2 – closing balance
minus closing balance the previous year
As percentage of the NNA in 2013
Calculated with method 1 - closing balance
minus incoming balance
Calculated with method 2 – closing balance
minus closing balance the previous year

SBS

NO

Difference

19 717

31 030

-11 313

16 497

21 167

-4 670

SBS

NO

14 %

22 %

Difference
8%

12 %

15 %

-3%

Source: Statistics Norway and the «NO»- base.

Additionally, we have looked at the SBS figures for 4925 changes in inventory of
work-in-progress and finished goods, and compared them with the change in
inventories in the same inventory groups, 0120 and 0130, equivalent to the
procedure in 3.2. These figures are presented in table 3.6. As for the figures from
the “NO-base,” the SBS figures show large discrepancies here.
Table 3.6

Changes in inventory in 4925 and 0120 plus 0130 in the NO, calculated with the two
methods. All figures in MNOK
2013

4925 Changes in inventory of work-in-progress and finished goods
Calculated with method 1: Changes in inventories as sum of 0120 and
0130
Difference from 4295
Calculated with method 2: Changes in inventories as sum of 0120 and
0130
Difference from 4295

1 620
6 959
-5 340
11 991
-10 371

Source: Statistics Norway and the «NO»- base.

3.3. Transactions and revaluations

In section 2.1 we explain that the changes in inventory may be due to both changes
in the number of goods (“changes in inventories” or transactions) as well as price
changes (“revaluations”). Until now we have not split our inventory figures in
these two. In this section, we want to see the impact of the inventory when using
fixed prices.
When using figures from the “NO-base” to calculate the changes in inventory the
figures are estimated according to the enterprises’ own accounting principles. This
means that the opening and closing balance (or the closing balance the previous
year if method 2 is used) are calculated at different price levels. In the NNA the
changes in inventories should be estimated at the average prices for the year.
Therefore, changes in inventories should ideally be monitored throughout the year
and all changes should be split into revaluations and national accounts changes in
inventories.

43

Statistics Norway

Problems due to these differences are discussed in section 3.4.
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We can produce a reasonable approximation of the correct change by converting
the value of the opening and closing stock to the average price for the year.44 To
perform this exercise one must use the ratio of the year’s average price to the price
on the date of the inventory estimate. Then the national accounts change in
inventories (the transactions) is calculated as the difference between the closing
and opening balance, at the average prices for the year. See Appendix D for more
details. This is the method described in chapter 5.2 of the Eurostat-OECD
compilation guide on inventories.
To perform this calculation, we must find the ratios to use, the preferred price
indices and at which time of the year we define as the time for the average price.45
Because we have not split the changes in inventories from the “NO”- figures in
different categories and products in our analysis so far, we choose to use the
producer price index (PPI) in our current calculations. For now, we just want a
measure that to some degree can present how much of the changes in inventories
calculated by “NO”- figures that should be reckoned as revaluations. If we decide
to proceed with this procedure later, a more detailed calculation, and perhaps, a
breakdown of different products of inventory changes, could be performed. The
chosen price indices to use will then depend on the industry the different inventory
products belong to.
We also have to choose the time of the year the PPI used to calculate the average
prices should be at. This choice should be based on the enterprises’ valuation of the
inventory, as presented in section 2. If an enterprise uses the explained FIFOmethod, where an asset “leaving the inventory” is valued as the asset acquired or
produced first, then the level of the inventory is approximately equal to the SNA
definition. In Norway, enterprises are also allowed to use the average acquisition
cost. We do not have information of how all the enterprises value their inventory.
Therefore, we must make an assumption when choosing the time frame of the
chosen index. Since most enterprises, at least large enterprises, use the FIFOmethod, we believe that the inventory value is more like the SNA value than the
average acquisition method would imply. From that, we assume how long the
inventory has been stored, for example two months. Therefore, we use price
indices for November when deflating the value of the inventory at the year end.
Performing this exercise gives us different results, depending on the two different
methods, described in section 3.2, and naturally, which figures from the “NO-base”
that are used. We performed the exercise for all methods and “NO” figures, and
several PPIs. 46 Because the first PPI we used, the PPI for oil and gas,
manufacturing, mining and electricity for both the domestic and the export market
implied extremely large revaluations, we calculated the effect using the same PPI
for only the domestic market, in addition to using the PPI for manufacturing,
mining and quarrying, both the one with both the domestic and the export market
and the one with just the domestic market. Due to the large changes in the prices
for oil and electricity, this last one might be the most precise one.
However, all of the chosen PPIs, the different methods of calculating the changes
in inventories, and the figures used from the “NO-base” gave us quite significant
44

If using the closing balance the previous year, these should be addressed as the incoming balance,
using the same price ratio as for the alternative incoming balance.
45
We can use the example and approach similar to Denmark’s approach, described in section 2.3.
Denmark uses 2/3 of the December index and 1/3 of the following January index as the end-of-year
index. In Denmark, the chosen price indices is the “NF index,” which can be found for all product
numbers in the inventory calculations, predominantly based on the producer price indices.
46
Though are not presenting all figures and graphs, due to the scope of the analysis. The procedure
and method is presented in the appendix.
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revaluations. To illustrate this, table 3.7 presents the “original” changes in
inventories, the NNA changes in inventories (the transactions), the sum of changes
in inventories and revaluations, the revaluations and the relative size of the
revaluations compared to the changes in inventories, using method 1 (the outgoing
balance minus the incoming balance) and accounting figures at page 3 in the “NO”.
The table presents figures using PPI for oil and gas, manufacturing, mining and
electricity for both the home and the domestic market, and the PPI for
manufacturing, mining and quarrying for just the domestic market.
As table 3.7 illustrates, the calculated revaluations are quite large compared to the
changes in inventories, both the “original” change and the transactions, NNA
change. The relative size of the revaluations compared to the transactions is also
changing a lot. This shows that the revaluations are a large part of the changes in
inventories, and that it is crucial that they are calculated and handled in a good
manner if we chose to use figures from “NO” (or the SBS) as a source of the
changes in inventories. Because using different price indices gives very different
results, the chosen price indices used for the different industries and products are
also crucial.
If we look at the relative size of the NNA changes in inventories in 2013, using PPI
for manufacturing, mining and quarrying for just the domestic market, we see that
these changes represents 64 % of the “original” change. Comparing this with the
total changes in inventories and statistical errors in in the NNA this year
(approximately 140 000 MNOK), these “real” changes represents only 11 %.
Table 3.7
Changes in inventories and revaluations
All figures are calculated using method 1: outgoing balance minus
incoming balance for all figures (MNOK)
“Original” changes in inventories page 3 in NO – accounting terms
Changes in inventories and revaluations using page 3 NOaccounting terms
PPI for oil and gas, manufacturing, mining and electricity, domestic
and export marked
PPI for manufacturing, mining and quarrying, just the domestic
marked
NNA Changes in inventories using page 3 NO – accounting terms
PPI for oil and gas, manufacturing, mining and electricity, domestic
and export marked
PPI for manufacturing, mining and quarrying, just the domestic
marked
Revaluations using page 3 NO – accounting terms
PPI for oil and gas, manufacturing, mining and electricity, domestic
and export marked
PPI for manufacturing, mining and quarrying, just the domestic
marked
Relative size of revaluations compared to changes in inventories
PPI for oil and gas, manufacturing, mining and electricity, domestic
and export marked
PPI for manufacturing, mining and quarrying, just the domestic
marked
Relative size of NNA changes in inventories compared to changes in
inventories
PPI for oil and gas, manufacturing, mining and electricity, domestic
and export marked
PPI for manufacturing, mining and quarrying, just the domestic
marked

2009
-12 826

2010
22 712

2011
33 927

2012
21 987

2013
24 880

6 221

36 192

20 752

17 694

31 483

-6 461

25 451

30 577

21 190

26 239

-25 641

-25 796

-4 134

22 366

13 799

-10 055

9 353

17 304

14 327

15 834

31 862

61 989

24 886

-4 672

17 684

3 595

16 098

13 273

6 862

10 404

-248 %

273 %

73 %

-21 %

71 %

-28 %

71 %

39 %

31 %

42 %

200 %

-114 %

-12 %

102 %

55 %

78 %

41 %

51 %

65 %

64 %

Source: Statistics Norway and the «NO»- base.

The importance of this is also illustrated in figure 3.6. The “original” changes in
inventories and the calculated revaluations using method 1 and PPI for
manufacturing, mining and quarrying, for just the domestic market is presented
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together with all different possible figures for changes in inventories in the “NO”.
The revaluation figures are significant compared to the changes in inventories.47
Figure 3.6

Changes in inventories and revaluations
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Source: Statistics Norway and the «NO»- base.

3.4. Problems and inconsistencies

Throughout our report so far, we have mentioned several issues that should be
addressed before deciding whether the “NO” and the SBS could and should be
used as a source for inventory changes. These issues are more thoroughly discussed
in this chapter.
The inclusion of statistical errors in the NNA figures for inventory
changes
The changes in inventories in the Norwegian National Accounts (NNA) are
estimated as a residual and are a mix of actual changes in inventories and statistical
errors. This makes the figure hard to interpret. Additionally, it makes it impossible
to draw a conclusion to whether an alternative source is a good measure for the
inventory changes by just comparing the source with the figure. One could think
that if the source figures and the NNA figures developed in a similar way, it would
be possible that the statistical errors were relatively stable, and that the rest was a
good measure of the inventory changes. However, the statistical errors would not
necessarily be stable, so we should probably not count for this supposition.
This makes us conclude that we have to look at the source itself, how reliable and
consistent it seems to be, to be able to figure out if we should trust it enough to use
it as an estimate for inventory changes in the NNA. This has been our main target
looking at “NO” and SBS figures in this analysis.
Other difficulties when comparing NNA and “NO” figures
The use of other sources than “NO” data in the NNA
The SBS, based on “NO” data, is not available for all the industries in the NNA.
Examples are the public sector, electricity, oil, agriculture, etc. NNA figures for
changes in inventory and statistical errors and figures of inventory changes in the
This procedure splitting change in inventories in transactions and revaluations was
performed as an exercise in this analysis. Using other price indices would possibly give a
very different picture of the changes in inventories and the revaluations.

47
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SBS are therefore not very comparable. Using the entire “NO- base,” as we have
done in most of this report, is a somewhat better estimate.
Enterprises vs establishments
The NNA presents figures on an establishment level. The SBS breaks down some
of the “NO” figures from an enterprise to an establishment level. If we want to
compare figures in a better manner, we would want more inventory figures from
the “NOs” broken down to an establishment level.
Inventory categories and products
Because the SBS is the preferred source for several industries, we could compare
the figures for the inventory changes in these industries with the changes in
inventories and statistical errors in the NNA for the same industries. In 3.2.2 we
explain the difficulties with this method, that the NNA calculates the inventory
figures by products. If wanting to compare them more detailed, we would have to
assume different distributions of products for each industry.
Problems with the “NO” data themselves
Analyzing figures from the “NO” have revealed issues with these data itself. We
have to be aware of, and preferably, account for these issues if we decide to use
inventory data from “NO.”
Missing revisions of figures
Editing and revision of figures received from enterprises are important. Statistics
Norway edits several figures before using them in the NNA. In addition, most
enterprises in Norway have external accountants revising their figures before they
deliver them to Tax Norway.
Different figures are, however, edited and revised with different preciseness.
External accountants are mostly concerned about the figures that form the basis for
the enterprises’ tax payments. These are the figures on page 2 and 3 in the “NO”,
and not the figures on page 1. So, if we want to be sure that figures used have been
thoroughly revised by external accountants, we should rely on those figures.
Statistics Norway also edits the figures before they are used in the SBS statistics.
However, only those “NO” figures that are important for the statistics are edited in
detail. This implies that the figures at page 1 are not edited thoroughly by Statistics
Norway either. Additionally, the incoming figures are not edited as well as the
closing figures.
This leads us to conclude that we should use the closing figures for inventory
changes on page 3 (1400) in our analysis. However, these figures do not give us all
the information needed, only the figures at page 1 divides inventory in different
products. Additionally, the fact that only the closing balance that are revised in
detail by Statistics Norway makes using the mentioned method 1 to calculate the
inventory changes less reliable. This is discussed in the next subsection.
How well figures are edited and revised is important. If we want to use figures at
page 1 in “NO,” we might require a more thoroug revision of the figures by other
divisions at Statistics Norway. There are, however, other possibilities to “get
around” such difficulties. For example, we could make proxies for the inventory
figures of the different categories by using the inventory sum at page 3, and divide
the sum into different categories, assuming that the categories have the same share
of the total inventory as the category distribution at page 1 would suggest.
However, this last alternative does require that the distribution at page 1 is reliable.
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Differences between figures that should be similar and between the calculation
methods
The editing and revising routines lead us to rely more on some figures than others.
As mentioned, some of the figures in the “NO” should be equal or consistent, but
as seen in 3.2 this is not necessarily true for all figures. In this subsection, we look
deeper into figures that should be similar and differences between the two
calculations methods of changes in inventory.
Figures that should be similar
Our analysis has shown that none of the “NO” figures that we expect to be similar
(or in a perfect world, identical), are similar, or as similar as we would expect. 48
Some of the differences have natural causes. One of the reasons is the fact that we
do not have figures for 0150 and 0160, which are the figures for agriculture
inventory. Hence, agriculture inventory is not included in our calculated sum of
inventory at page 1, and it should therefore be somewhat lower than the inventory
variable 1400 on page 3. Looking at figure 3.2, section 3.2, this seems to be true
for our data, with the inventory level on page 3 is a bit higher than the sum on page
1 all years. This could also explain a small fraction of the gap between the NNA
figures for inventory and the NO-figures, and, if assuming that the inventory
changes are increasing, this could also explain parts of the lower changes in
inventory in our “NO” data than in the NNA. 49
When we compare the incoming balance one year with the closing balance the
previous year using a large data set with thousands of enterprises and
establishments, it is natural these differ to some degree. As explained, the selection
of enterprises could differ; some enterprises are new to the selection, while others
have exited the selection. Some enterprises may be part of mergers and acquisitions
or fissions. Others may have discovered errors in their previous figures which they
have now corrected for. All these issues lead us to the conclusion that it is difficult
to decide how similar one should expect these figures to be. However, when
deciding which of the calculations methods, described in the subsection below, for
changes in inventory we should use, these difficulties lead us to prefer the
calculation were the calculation is done using method 1. 50
Other figures that should be identical are the sum of the changes between the
closing and incoming balance of 0120 and 0130 on page 1 and the current year
figure of 4295 on page 3 (when using method 1 to calculate the changes, which
gives an identical selection of enterprises). These are not similar, as seen in section
3.2 («NO-data» and section 3.2 (SBS data from 2013). This leads us to believe that
these figures, either 4295 or 0120 and/or 0130, are inaccurate.
The two calculation methods
In our analysis, we have calculated the “NO” changes in inventory with two
different methods. Method 1 calculates the changes as the sum of the differences
between the closing balance and the incoming balance. The second method
calculates the changes as the closing balance one year minus the closing balance

These are the sum of the inventory figures at page 1 (sum of 0110-0160, equal to 0170) in
accounting terms and the accounting figures for inventory at page 3 (1400). The sum of the
changes between the closing and incoming balance of 0120 and 0130 (the changes in
inventory in these accounts) and the closing figure of 4295 should also be similar.
Additionally, the incoming balance one year should be equal to the closing balance the
previous year. This goes for all figures, 0110-0160, 1400 and for 4295.
48

49

If the change in inventory in agriculture is descending, it would be the other way around, the part of
the inventory change that the “NO” data can explain should then be higher when excluding
agriculture.
50
Because it gives us the same selection of enterprises.
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the previous year. There are advantages and disadvantages using both those
methods.
One of the advantages of the first one is the fact that it secures that our calculation
has the same selection of enterprises, using only statements for one year at the
time. The fact that the closing balance figures are edited and/or revised in more
detail than the incoming ones, speaks for using method 2. Also, differences that
make the sum of the incoming figures deviate from the closing figures the previous
year, such as mergers and fissions, are supposed to be included when calculating
the NNA.
Accounting figures and tax figures
The fact that page 1 in the «NO» contains both tax and accounting figures is
previously explained and analyzed. Because we have better data for the accounting
figures, with the sum of inventory also are available on page 3, it seems better and
more practical to use the accounting figures.
Problems splitting transactions and revaluations
In section 2.1 we describe the need to split the inventory changes in volume and
price changes, “real changes in inventory” and revaluations. We try to address this
issue in section 3.3, with results that indicate that the revaluations are a large part
of the “original” change in inventories.
As our analysis shows, this issue is hard to address, and several choices have to be
made between different solutions. In an ideal world, changes in inventories are
monitored throughout the year and all changes are split into revaluations and
national accounts changes in inventories. Hence, to do these calculations in a
perfect manner is impossible.
The approach chosen in 3.3 is only one of several possible approaches, both when
it comes to which price indices to use, and to what time frame the chosen index
should be based on. The chosen approach has to be justified and explained. And if
there are better solutions that could improve our data in the future, those should be
evaluated and tested. If we proceed with calculating some of the changes in
inventories with figures from the SBS and “NO,” a natural next step is to expand
the analysis with different price indices for different inventory product or
categories.
Large effects from individual enterprises
Our data contain a large variety of enterprises, some very large and many very
small. Such large data sets will contain some errors, for example due to
misreporting from the enterprises. If an enterprise is relatively large, such errors
could be very important for our data results. 51 52This shows that the mentioned
revising and editing of the data is important.

4. Conclusions and further work
This report examines whether “NO” data could be used as a source to calculating
inventory changes. Through our analysis, we have looked at figures for changes in
inventory in the NNA and in the “NO” data. Using these data, we have addressed
different issues to consider when evaluating whether or not the “NO- figures”
could and should be used as a source for changes in inventories. Choices made

51
Large differences (for example from one year to another) are, however, are not necessarily errors, it
might be due to specific events or corrections of previous errors, etc.
52
See section 3.2 for an example where large enterprises cause discrepancies.
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have to be justified and explained, and if better solutions that could improve our
data evolve, those should, as mentioned, be evaluated and tested.
It is important to state that despite the insecurity and problems, the “NO” figures
can be an estimate for most of the changes in inventories in the NNA, an estimate
that has been missing until now. The enterprises are supposed to report correct
figures in the “NO” statement, and when the statement is used as a source for a lot
of other figures, it should be possible to use them for our purposes as well. And as
we have seen in chapter 2.3 and see in Appendix A, there are other countries that
use similar data, and it should be possible to use them for us here in Norway as
well.
With this is mind, we plan to start using the “NO” figures as a source for changes
in inventories. As a first step, we calculate the total changes in inventories retrieved
from “NO” figures and present them together with our yearly NNA figures. The
plan is to split the total changes in inventories and statistical errors into “known”
changes in inventories and statistical errors and show them in the “Final
expenditure and gross domestic product” table.
This implies that we have to decide which figures, method and price index to use.
We choose to use the figures from page 3 in the “NO.” As explained in 3.4 these
figures are more thoroughly edited by Statistics Norway as well as external
auditors. 53 Due to the argument that we want the same selection of enterprises in
our calculation of changes in inventories, we choose to use method 1, the outgoing
balance minus the incoming balance. For the revaluations procedure, we choose the
producer price index for manufacturing, mining and quarrying, for just the
domestic marked. This is because we assume that oil, gas and electricity are not
very relevant for the main parts of changes in inventories in most of the enterprises
in Norway. Further, we assume that most of the inventory changes are applied by
domestic consumers, and use the PPI for the domestic marked only.
These choices imply that we will not be able to break the changes down to different
categories and products etc. in this first step. With “NO” as a source, we will be
able to distribute the changes in inventories by institutional sectors, but not by
industries. Because the variables are still not included in the SBS broken down to
different establishments, a calculation of the changes in inventories for different
industries are not available now. We want to continue working with these issues,
and hopefully be able to do all these calculations later.
Nevertheless, these choices enable us to divide the NNA changes in inventories
and statistical errors into changes in inventories, including the transactions and the
revaluations, and the statistical errors. Table 4.1 presents this split for 2013, with
the chosen calculation methods and PPI. As presented in the table, the amount of
the total changes in inventories and statistical errors in the NNA that the “NO”
figures can explain is only a small fraction of the total figure. As much as 89 % of
the NNA changes in inventories and statistical errors in 2013 seem to be statistical
errors.
Because our analysis is quite far from explaining the size of the changes in
inventories and statistical errors that have been developing in the Norwegian NNA
the last years, this means that most of the changes in inventories and statistical
errors are left unexplained. Even with a goal of improving the calculated “NO”
changes in inventories in the years to come, there are still a lot of issues to address
explaining the large and increasing changes in inventories and statistical errors in
the Norwegian NNA the last years.
53
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Table 4.1

The «NO» figures for changes in inventories as a percentage of the total changes
in inventories and statistical errors in the NNA for 2013, using method 1 and PPI
As a percentage of total changes in inventories and statistical
errors in the NNA for 2013
NNA – total changes in inventories and statistical errors
(MNOK)
140 257
Figures calculated using “NO” figures
In MNOK
% of the NNA
NNA Changes in inventories – the transactions
15 834
11 %
NNA revaluations
10 404
7%
Statistical errors

124 423

89 %

Source: Statistics Norway and the «NO»- base.
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Appendix A:
The information about other countries calculated changes in inventories is retrieved
from the European Commissions “CIRCABC” (Communication and Information
Resource Centre for Administrations, Businesses and Citizen).
Sweden
The Swedish NA calculates changes in inventories as the difference between the
closing stock at the end of the period and the opening stock at the beginning of the
period. 54 Calculated this way, inventories have to be valued at the same price level,
the average purchase or sale price for the period. The Swedish figures are mainly
based on quarterly information from special surveys carried out by Statistics
Sweden. Inventory in the different industries is deflated with appropriate price
indices, and the annual value is the sum of the four quarters. Annual information
from balance sheets in business accounting is only used for small parts of
inventories.
The inventories in different industries can be divided into four different stock
types, inputs, work in progress, finished products of own manufacture and finished
products not produced in own manufacturing. Some industries have inventory in all
categories (and have other categories more specific to that industry), while others
contain some categories only.
To be able to use data for the national accounts, it is desirable that the statistical
data collected from enterprises are presented as close to the valuation level as
possible. Those returning data may, in some cases, have difficulties with the
desired recording principles and can be permitted to explain how the valuation is
carried out instead. Using that information, Statistics Sweden undertakes a
revaluation to establish the correct values. If administrative data that are not valued
at the correct level are used as statistical source material, a revaluation is
undertaken to ensure that the data meet the requirements of the national accounts.
The Netherlands
The Dutch national accounts distinguish changes in inventories in four types:
finished products, basic and ancillary materials, wholesale and retail inventories,
work in progress and work in progress on major investment projects.
Changes in finished industry products are collected from industrial enterprises.
These provide the value of primary and finished product inventories, but they do
not provide a breakdown by product type. The product composition is assumed to
be equivalent to that of turnover.
Changes in inventories in finished products of agriculture and oil products are
revaluated. Information on changes in quantities are given from source statistics,
and together with price information, current price estimation of changes is given. In
the manufacturing industry, changes in inventories for finished goods are derived
from source data. Because changes are generally small, no revaluation takes place.
For wholesale and retail inventories, production statistics give data on the
inventory changes. The initial and final stocks are revaluated at average year
prices.

54

Inventories are calculated for forestry, mining and quarrying, agriculture, manufacturing,
electricity, gas and water, trade, construction, other service industries and central government
contingency inventories.
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In industrial enterprises, inventory changes are not broken down by finished
products and work in progress. Only finished products are assumed to be involved,
except for ship-building and aircraft construction, where all activity is regarded as
work in progress.
To provide accurate, time consistent records of projects lasting over several years,
the use table incorporates a separate inventory column on work in progress in
conjunction with major investment projects. The overall investment figure is
broken down over time in the light of project monitoring, and when a project is
completed, a deduction is made with the investment shown as a counter entry.
Austria
For most industries, the available data are book values for the final inventory the
reporting year and the previous year. Those book values are adjusted for holding
gains and losses.
The main source is business inquiries and the structural business statistics.
Inventory is distinguished in four different categories; fuels, raw and auxiliary
materials, goods for resale, work in progress and finished products for own
production. For the industries covered by the structural business statistics, the
detailed information on the type of inventories is provided only at enterprise level.
The enterprise data forms the basis for the breakdown by types of inventories at an
establishment level.
In agriculture and forestry, inventories and changes in inventories are based on
technical assumptions of the proportion of production which is in stock at the end
of the year or specific information of stored quantities. When it comes to animals,
changes in inventories are determined by animal censuses and changes in price.
These are entered as changes in inventory or gross fixed capital formation,
depending on the category. Unfinished buildings are entered as fixed capital
formation.
Using specific price indices, the inventories are converted by type of inventory and
branch to real detailed figures at previous year’s prices. Actual inventories at the
end of the previous year and the end of the reported year are used to determine the
actual change by industry and type of inventory. To calculate the nominal change,
this change is adjusted for inflation using the annual average price index. The
output inventory (outputs recorded) and intermediate consumption (input
inventory) is adjusted using the difference between changes in inventories
according to the book-keeping accounts and the nominal change in inventory, thus
eliminating holding gains and losses.
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Appendix B: Levels of changes total inventories
and for each inventory product in the NNA 20092013
Figure B.1.

Inventories 2009-2013

Totalt inventories

87000 "Residual, barer, lagerendring"

87300 "Residual, tjenester"

87400 "Tjenester som ikke skal ha residual"

"87910 Varer under arbeid, moduler, skip"
2009
2010

"87920 Varer under arbeid, ellers"

2011
2012

"87930 Lagerendring, husdyrbestand,
hogstkvantum, fiskeoppdrett o.l"

2013

"87940 Lagerendring, vekst i dyrket skog"

"87950 Tjenester under arbeid"
"87970 Lagerendring merverdiavgift og
investeringsavgift"
"87990 Korreksjon faste priser"
-60 000 -20 000 20 000

60 000 100 000 140 000

NOK millions
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Appendix C: The Income statement for corporations
(“NO”)
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Appendix D: The method of splitting the real
changes in inventories (the transactions) and
revaluations
In section 3.3 we try to split the changes in inventories from the “NO” into
transactions and revaluations. The procedure performed is explained in this
appendix section.
The exercise performed started by deflating the figures for levels of inventory in
the “NO-base” down to a specific year and month. As explained we assume that
the “original” figures are in November values, hence, we us the November index.
For the PPI indices used have, the index for 2000 is 100. For convenience, we
therefore deflated the figures down to a 2000- level. Then both inventory figures,
both the incoming and the outgoing balance, are in comparable figures.
Deflated levels of inventory in year T (in 2000 prices) =
Level of inventory in “NO” in year T / PPI for November year T * 100
This is performed for both the closing and the incoming balance (using the PPI
index for November the previous year for the incoming balance). The deflated
changes in inventories in year T were then calculated as the difference between
these:
Deflated changes in inventories (in 2000 prices) in year T =
Deflated level of inventory in year T (closing balance) - Deflated level of
inventory in year T (incoming balance)
These changes in inventories then have to be inflated to retrieve the real changes in
inventories (the NNA changes in inventory, the transactions) in the year in
question. This is done using the average PPI for that year:
The NNA changes in inventories in year T =
Deflated changes in inventories (in 2000 prices) in year T *average PPI for
year T / 100
To be able to reveal the revaluations, these NNA changes in inventories should be
subtracted from the sum of changes in inventories and revaluations in year T in
NNA current prices. We first find the level of inventories in current prices:
Level of inventory at the end of the year T in NNA current prices=
The original level (assumed to be in November values) year T * (the
average of the December PPI year T and the January PPI year T+1)/The
November PPI year T
When calculating this level for the closing balance and the incoming balance in
year T, we find the total changes of inventory and revaluations by subtracting the
opening balance level of inventory in year T from the closing balance level:
Total changes of inventory and revaluations in NNA current prices=
Level of inventory at the end of year T in NNA current prices – Level of
inventory at the beginning of year T in NNA current prices
The revaluations are then found by subtracting the inflated changes in inventories
(the NNA changes in inventories in year T) from the total of changes in inventories
and revaluations:
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Revaluations in year T =
Total changes of inventory and revaluations in NNA current prices– the
NNA changes of inventory in year T
How this procedure is performed for figures from 2013, in addition to the equations
used can be seen in the tables below.
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