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Preface
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mental Research Programme. The centre also embraces The National Environ-
mental Research Institute (Department of Policy Analysis), The Royal Veterinary
and Agricultural University (Department of Economics and Natural Resources),
The Secretariat of the Danish Economic Council, Rise National Laboratory
(Systems Analysis Department), University of Copenhagen (Institute of Econo-
mics), Roskilde University (Department of Social Sciences) and The Danish Insti-
tute of Agricultural and Fisheries Economics.

The report has been prepared by Senior Adviser Ole Gravgard Pedersen, who has
been supported by the graduate students Kamilla Heurlén and Kristoffer Pavia
Hvidsteen.

The staff of the Division for National Accounts at Statistics Denmark has been
helpful in the process of collecting data as well as in the discussion of methods.

Eurostat, B1 has kindly provided the translation of the original report from Danish
into English. Poul Erik Olesen of Statistics Denmark has also been a great help in

the process of finalising this English version of the report.

Any opinions expressed here are those of the author and not necessarily those of
Statistics Denmark.

Statistics Denmark, August 1999
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1. Introduction

Most problems pertaining to natural resources and the environment are related to
economic activities through the physical flows of materials between the economy
and the natural environment. Flows of resources from the natural environment to
the economy are a prerequisite of production while flows of residuals from the
economy to the environment are the consequence of production and consumption.

A comprehensive and integrated understanding of the natural resource and envi-
ronmental problems with which we are faced assumes that we have both a con-
ceptual framework and statistical data, which can monitor the flows of materials.

The aim of this report is to show how physical input-output tables can be used to
describe the magnitude and nature of materials and commodities used in the Da-
nish economy. It shows how the natural resources enter, are processed and subse-
quently as commodities are moved around the economy, used and finally returned
to the natural environment in the form of residuals.

The physical input-output tables presented here provide, as far as the author is
aware, the first fairly exhaustive description of Danish flows of materials and
commodities in the sense that the weight of almost all commodities and materials,
which have entered, been produced and used in the Danish economy are quantified
and monitored with regard to origin and use.

In connection with the physical input-output tables, emission accounts have been
drawn up to give a more detailed description of some of the residuals from eco-
nomic activity.

To analyse further the relationship between economic activity and emissions, cal-
culations have been made on the basis of the emission accounts and an input-out-
put model. The model, inter alia, identify the total direct and indirect emissions
stemming from private consumption as well as from other components of final
demand thereby achieving a more complete picture of not only the sources but also
the actual causes of emissions.

The physical input-output tables, emission accounts and input-output model calcu-
lations presented in this report can all be regarded as components of »green« na-
tional accounts for Denmark. The fundamental principle behind the construction of
the tables and calculations has been that all classifications, definitions and data, as
far as possible, are consistent with the classifications, definitions and data used
when drawing up the national accounts.

Due to the same classifications being used as in the national accounts, the informa-
tion on materials, commodities and residuals can immediately be compared with
the information on economic transactions and values in the national accounts. The
physical input-output tables and emission accounts may therefore also be charac-
terised as satellites linked to the national accounts and it is in this respect that
these developments are components of »green« national accounts for Denmark.

This approach to »green« national accounts is in contrast to the environmentally
adjusted national accounts and ecodomestic products, etc., where resource extrac-
tion and pollution are valued and entered in the traditional national accounts. '

1 o ) .
In Gravgdrd Pedersen, 1995, a more detailed description of the two different approaches to compiling »green«
national accounts is given.
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The aim of physical input-output tables and emission accounts is to give a compre-
hensive picture of the flows of natural resources, commodities and residuals to
which economic activity has given rise. In this context, comprehensive means that
the description is exhaustive in the sense that all physical flows are, in principle,
included and presented in a logical and consistent way throughout the accounts.
However, comprehensive also means that with the aid of the physical input-output
tables it is possible to analyse the relationship between the materials which are, on
the one hand, extracted from Danish nature or imported into Denmark and the ma-
terials which, on the other, are accumulated in the economy, exported or returned
to nature as residual products. Consequently, resource utilisation and environ-
mental problems prove to be two aspects of the same issue.

The inclusion of all physical flows of resources, commodities and residuals has
implied that some details have had to be excluded when drawing up the physical
input-output tables. Industries, natural resources, commodities and residuals are
thus aggregated into main groups; for example, there is only information on the
total weight of imported chemicals, etc. for use in the food products, beverages and
tobacco industry, but not on the use of different types of chemicals by the
individual industries.” Correspondingly, residuals/waste are, by and large, only
aggregated into two categories: energy related residuals and others. This rough
division naturally means that it is only possible, to a limited extent, to identify the
physical flows with information and assessments of any harmful effect on humans
and the environment.

The physical input-output tables are drawn up for the year 1990, while the emis-
sion accounts and the relevant input-output model calculations apply to the years
1990-1992. What is therefore involved is a description of the interaction of the
economy and the environment as it appeared some years ago. Yet with regard to
the figures in the tables below, which must thus be regarded as »old«, there is
nevertheless no doubt that many of the aggregates, general connections and struc-
tural conditions disclosed in the tables continue to be valid.

In chapter 2, a kind of general conceptual framework for the understanding of the
exchange of material between nature and the economy and the identities, in ac-
counting terms, in the physical input-output tables are outlined via a review of the
environmental/economic circuit. The conceptual framework is extended further
with a discussion of the material balance principle, which is essential as far as the
physical input-output tables are concerned. Finally, in chapter 2, the information
content of the physical input-output tables, emission accounts and model calcula-
tions are put into perspective using the DPSIR model which, inter alia, gives a
general description of the cause-and-effect connection within the environment and
the economy.

The physical input-output tables are constructed on the basis of exactly the same
principles and assumptions as the monetary input-output tables for the Danish
economy (in DKK) which are currently constructed and published by Statistics
Denmark. In chapter 3 the monetary input-output table for 1990 is presented.
Among other things, the table covers the value of the physical flow of
commodities which are monitored in the physical input-output tables.’

However, in the commodity balance system forming the basis of the physical input-output tables, there is

information at a more detailed level - cf. chapter 4.
The input-output tables, national accounts data and classifications, etc. used in connection with the physical

input-output tables and emission accounts are based on the national accounts as they appeared before readjust-
ment in accordance with the new European national accounts system ENS95 and the source and method revi-
sions, etc. introduced at the same time. Regarding the readjustment, cf. Staristics Denmark, 1998.
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In chapter 4, the basis for the data in the physical input-output tables and the me-
thodology used in the construction of the tables are described.

Chapter 5 contains the physical input-output tables for the year 1990. There is, on
the one hand, an input-output table for all commodities and material together and,
on the other, input-output tables for different groups of commodities, packaging
and nitrogen flows. The grouping by industries in the physical input-output tables
is the 27-industry grouping of the national accounts (the appendix contains an
overview of the division by industry and the relationship between the national ac-
counts’ detailed 117-industry grouping and the 27-industry grouping). Each of the
physical input-output tables is supplemented by comments highlighting the cha-
racteristic features in the table and clarify how to read and interpret the table.

Chapter 6 contains a comparison of certain orders of magnitude from the Danish
physical input-output tables for 1990 with corresponding tables for West Germany
1990. For purposes of comparison, data from the physical input-output tables have
been converted to a per capita basis.

Chapter 7 contains accounts for energy related emissions of SO,, NO,, CO,, CO
and NMVOC. The accounts for the years 1990-92 show the emissions broken
down by source in the form of 117 national accounts industries plus households.

In chapters 8-10, emission accounts for 1992 broken down by causes are pre-
sented. The accounts focus on clarifying the connection between the emissions and
demand from private consumption, public consumption, export, gross capital for-
mation, etc. (final demand) which may be said to be the actual causes of the emis-
sions.

In chapter 8 the emissions from industries are assigned to the final demand compo-
nents, which have given rise to the production activities in the industries and
thereby to the energy consumption and the subsequent emissions.

In chapter 9 the main focus is on demand according to the various final demand
groups, including private consumption broken down by 64 consumption groups.
For each of the categories the magnitude of the emissions caused by Danish final
demand in Denmark and the rest of the world respectively, is shown.

In chapter 10 an account is drawn up for the emission content of the goods and
services which are exchanged via imports and exports between Denmark and the
rest of the world. The account shows the extent to which Denmark, by importing
goods and services from abroad, has induced other countries to emit CO,, SO,,
NO,, CO and NMVOC. Correspondingly, the account shows the extent to which
other countries have, by importing goods and services from Denmark, induced
Denmark to emit gasses.
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2. The conceptual framework

In this chapter, three different approaches to a description of the connection be-
tween economy and environment are formulated. Together the three approaches
provide a conceptual framework to which physical input-output tables, emission
accounts and model calculations - and satellite accounts on the whole - can be fit-
ted. The three approaches are:

e The environmental/economic circuit
e The principle of material balance
e The DPSIR model

2.1 The environmental/economic circuit

Viewed from the economic/human perspective, the environment has three func-
tions:

e The environment is the supplier of resources (energy and materials)

e The environment functions as a waste bucket (decomposes residuals), where
we can dispose of materials for which there is no longer any use

e The environment provides recreational facilities

All three functions are naturally important but focus will here be on the resource
supply and waste decomposing. They are the functions which are most closely
related with production and consumption. Figure 2.1 illustrates the role of the two
functions in the environmental/economic circuit.

In the description of the Danish economy (top left box), the focus in figure 2.1 is
on production and final demand. Production takes place in different industries and
these industries are linked to each other via supplies of inputs. This is illustrated
by the network (production) in the topmost box in the figure. The industries also
supply goods and services for final demand, which embrace private and public
consumption, exports, gross capital formation and changes in stocks.’

As stated, the Danish economy is dependent on the environment acting as a sup-
plier of resources and as a waste bucket, in other words there is flows of resources
from the Danish environment (bottom left box) to the economy and flows of waste
(residuals) from the economy to the Danish environment.

The Danish economy is linked with the economies of the rest of the world (top
right box) via, infer alia, imports and exports of goods and services. Via the pro-
duction of goods and services abroad there is also a connection between Danish
economic activity and the environments of the rest of the world (bottom right box).
Hence, production of the Danish imports induces movements of resources and
flows of residuals in other countries. Conversely, the goods and services exported
from Denmark naturally cause movements of resources and flows of residuals in
Denmark.

" The designation final demand in the national accounts is actually slightly misleading in relation to the environ-
mental/economic circuit, since there is no question of goods/materials finding their final placing here. Some
time or another the goods/materials are leaving the economy again via flows of waste. Demand is thus only final
when the economy is considered narrowly.
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Some of the residuals from Danish economic activity end up abroad similar to, for
example, emissions of SO, which are transported across borders by air. Corre-
spondingly, Denmark also receives cross-border pollution.”’

The environmental/economic circuit

Denmark The rest of the world
oducti exports ducti
production p , fna  Production
Economy consumption consumption Economy
%@ imports
cross-
resource- waste- border waste- resource-
flows flows pollution flows flows
. resource/ environment/ environment/ resource/ .
Environment stock state state stock Environment
Denmark The rest of the world

Traditional monetary input-output tables (chapter 3) contain information on money
value associated with the flows of goods and services in the economy (contents of
the top left box and import/export arrows).

The physical input-output tables (chapter 4-5) contain information on physical
flows (weight of materials/commodities) in the economy (top left box), flows of
resources and flows of residuals (arrows between top and bottom left boxes) and
also the exchange of goods and services with the rest of the world (arrows between
the top boxes).

A complete description of the physical connections between economic activities
and the environment embraces, in principle, all substances and materials used in
the economy, including, for example, the oxygen of the air which goes into com-
bustion processes and also sea water used for cooling purposes. These free goods
are, however, not included in the existing input-output tables for Denmark."

The emission accounts in chapter 7 give a detailed picture for energy related air
emissions of the flows of residuals from the Danish economy to the environment
(connection from top left box to bottom left box). On the basis of a more detailed
classification, focus is on the directly energy related emissions to the air of the
industries and households.

The model calculations in chapters 8 and 9 present a slightly different picture of
the energy related residual flows, since the focus here is on the connection be-

5
We will only consider flows of residuals which are involuntary as cross-border residuals. Waste, which is deli-
berately (and for payment) sent abroad for treatment or depositing, is instead regarded as part of foreign trade in
goods and services.

In the German input-output tables for 1990 the description of the environmental/economic circuit is more com-
prehensive on this point, cf. chapter 6.
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tween the emissions and the final demand (in the top left box) which has caused
the production activities and accordingly the energy related emissions. Moreover,
an estimation is given in chapter 9 (and 10) of the order of magnitude of the energy
related emissions which take place abroad (arrow from top right box to bottom
right box) as a result of the direct and indirect production abroad of the goods and
services imported into Denmark.

A number of the flows in the environmental/economic circuit are thus described by
the physical input-output tables, emission accounts and model calculations in the
present report. The flows which are not described are: Flows in the environment
(what happens to the residuals in the environment?), the connections between
flows on the one hand and resource stocks and the state of the environment on the
other (how are resources affected by extraction and the environment by pollu-
tants?), the flows of resources to the rest of the world and cross-border flows of
residuals. Some of these flows are, however, monitored by other satellite accounts
in connection with the national accounts. For example, in Vadmand Jensen and
Gravgard Pedersen, 1998, NAMEA’s (National Accounting Matrices including
Environmental Accounts) are set up for Denmark for the years 1980-1992. These
NAMEA'’s are satellite accounts which, inter alia, contain information with
respect to energy consumption, reserves of oil and natural gas, emissions and
cross-border movements of emissions.

2.2 The material balance principle

In connection with the environmental/economic circuit, the material balance prin-
ciple constitutes an essential condition for an understanding of the connection be-
tween the economy and the environment and accordingly also the physical input-
output tables.

The material balance principle is based on the first law of thermodynamics, which
states that materials and energy does not disappear regardless of the physical pro-
cesses in which they are a constituent part. Thus, if there is a physical flow into a
system (production process, enterprise, industry, economy, geographical area,
etc.), a counterpart must be found either in the form of an accumulation of materi-
als/energy in the system or a flow out of the system.

The physical input-output tables presented in chapters 4 and 5 are based on the
principle of material balance. It is a fundamental principle of accounting that, for
the economy as a whole, there should be a balance of input (Danish resources,
production and imports) and output (accumulation, exports and residuals). For the
individual industries (and households) it must also be the case that the flow of ma-
terials into an industry (or households) must be precisely matched by a corre-
sponding accumulation and/or flow from the industry (or households).

The use of the principle of the material balance within the framework drawn by the
environmental/economic circuit makes it possible to follow the materials consis-
tently throughout the entire system. Consequently, resource utilisation, consump-
tion and environmental problems appear to be different aspects of the same issue.
It becomes possible, for example, to analyse how the consumption of resources
corresponds to the scale and composition of final demand, and how the discharge
of pollutants is determined by, inter alia, the extent and composition of the materi-
als used for intermediate consumption in the various industries.
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2.3 The DPSIR

The third conceptual approach is the DPSIR model. The abbreviation indicates the
various stages in the cause/effect connections within the environmental/economic
circuit and the processes which take place in nature: Driving forces, Pressure,
State, Impact and Response. DPSIR is an extension of the more simple PSR model.
As a result of the extension, DPSIR is better suited to describe the interrelationship
between the economy and the environment, and therefore has greater relevance in
connection with laying down environmental policy and solving resource and envi-
ronmental problems. DPSIR is not a formalised model with firm definitions and
interpretations. DPSIR is to be considered more as a conceptual framework which
can be used in building up classifications and statistical systems and not least in
analyses of cause/effect chains within social activity and environmental changes
and states.’

The first link, Driving Forces, covers the description of the activities, for example
production and consumption, which give rise to the second link in the model, Pres-
sure (environmental effect’). Pressure is, for example, the discharge of pollutants
and resource extraction. To the extent that the pressure has an effect on the envi-
ronment, (for example, a change in the air quality), this is described as the third
stage in the model through a change in State. Changes in the environmental State
may also refer to changes in the stocks of resources. A change in the environ-
mental state can bring with it consequences for welfare and economy, in other
words Impact, which is the fourth stage in the model. There can, for example, be
effects on health or changes in productivity. The last stage in the model, Response,
covers a description of how economic and welfare changes have repercussions on
the economy in the form of adjustments and changed behaviour in order to respond
to the changes outlined in the Impact section of the DPSIR.

In relation to the DPSIR model, physical input-output tables and emission accounts
may be placed in relation to the first two stages of the model, D and P. Driving
forces (activities) are described with the help of national accounts, the traditional
monetary input-output tables plus the physical input-output tables. The description
of activity embraces both consumption and production drawn up in value as well
as the corresponding physical flow of commodities counted in kg. Via the physical
input-output tables' information on resource consumption and residuals as well as
the detailed information in the emission accounts on energy related emissions,
pressure/environmental burden is linked up with driving forces. Since the classifi-
cation used for the description of the activities (D) and the environmental pressure
(P) is the same, viz. the national accounts classification, D and P can be compared
and a picture of cause/effect connections emerges. Moreover, the focusing on the
cause/effect relationship and the advantages of a consistent description of the two
links in the DPSIR chain are especially evident when performing input-output cal-
culations in relation to the emission accounts (chapters 8-10), since the main focus
of these is on causes of the emissions.

The other parts in the DPSIR chain cannot be quantified using the physical input-
output tables and the emission accounts as they are drawn up in this context. How-
ever, within the field of »green« national accounts and satellite accounts there are,

7
The definitions and interpretations of the various links in the DPSIR chain are thus not unambiguous. The
interpretation used here is adjusted to the use of DPSIR in connection with the environmental/economic circuit
and the conceptual framework of the national accounts.

8
Pressure and environmental effect are in reality inappropriate designations, since they suggest that not only does
a quantitative change take place but a qualitative one also. The designations do, however, also cover the cases
where emissions of pollutants have no measurable/observable effect at all on the environment in qualitative
terms.
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other types of accounts which can be used. Thus (resource) assets accounts in the
form of satellite accounts to the national accounts are an example of how the part
of S (state) which is formed by the resource stocks can be quantified in such a way
that there is consistency with the D and P parts of the satellite accounts. There are
examples of this in Vadmand Jensen and Gravgard Pedersen, 1998, and Statistisk
Sentralbyra, 1997. However, it is, generally, extraordinarily difficult to describe in
quantitative terms the connection between P and S in the environmental/pollution
area, inter alia because changes in environmental status are most often the result
of many effects, which may even be subjected to time lags. Consequently, for the
time being no unequivocal and generally useful solution to these problems can be
devised with respect to scientific analysis, environmental statistics in general or
»green« national accounts.

The same difficulties apply with regard to the relationship between S and 1. Within
selected areas there are, however, interesting attempts to clarify cause/effect
chains; for example, in a Norwegian study (4lfsen and Rosendahl, 1996) physical
dose-response functions for the description of the connection between air pollution
and damage to health and materials are drawn up. Dose-response functions are
related to an economic model (general equilibrium model) and the direct and indi-
rect effects on economic growth are estimated in accordance with it.

As far as the response part is concerned, satellite accounts which give information
on economic activity in the eco-industries, on recycling and environmental protec-
tion expenditures can be drawn up (Rermose Jensen, 1998 and Eurostat, 1994).
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3. The monetary input-output table

In section 3.1 the main features of the traditional monetary input-output table for
1990 are presented. Section 3.2 discusses the bookkeeping identities which cha-
racterise the input-output table. The commodity balances of the national accounts,
which constitute the basis for both the monetary and the physical input-output tab-
les, are described in section 3.3. A more exhaustive review of the construction and
interpretation of the monetary input-output table also appear in Statistics Denmark,
1996.

3.1 The construction and interpretation of the table

The input-output table (table 3.1) is a special representation of the three accounts
of the national accounts for goods and services, production, and income formation
respectively. The table gives a picture of the value of the goods and services pro-
duced and exchanged in the economy. The table thus gives a summary of the value
of the inter-industry flows of goods and services as well as the value of the flows
of goods and services from the industries to final demand, viz. to private consump-
tion, public consumption, export, stock changes and gross capital formation, etc.
The income generated by the transactions is also presented in the table.

The input-output table, shown in table 3.1, applies a 27-industry classification. The
27-industry classification is an aggregate of the detailed 117-industry classification
in the Danish national accounts and input-output tables, (cf. also footnote 3 in
chapter 1). The relationship between the 27 and 117-industry classifications is
shown in the appendix (page 181).

One row in the table shows the value in DKK of the row industry’s output for use
in the column industries and categories of final demand. In addition to the rows for
output from the Danish industries, rows appear for imports and other primary fac-
tors (indirect taxes, net, wages and operating surplus).

Each column in the table shows the value of the goods and services, which the
column’s industry or component of final demand has received from the row indu-
stries and imports (input) and also the volume of the indirect taxes, wages and ope-
rating surplus, which the industry/category in the columns has paid.

The value of the supplies described in the input-output tables can, as a rule, be
interpreted, as if there were a physical correspondence in the form of an actual
flow of goods (or service carried out). The correspondence between values and
volumes is secured through efforts to obtain a uniform price-volume relationship
in the rows when drawing up the input-output table. Thus, a value unit can be as-
sumed to correspond to the same physical amount regardless of the industry or
final demand category to which the value unit is supplied. However, the aggrega-
tion from the most detailed level to the 27-industry level erodes the correspon-
dence between values and volumes somewhat. It must also be noted that the
monetary input-output table contains supplies of services and that the in-
terpretation of values as quantity units, accordingly also include the »physical«
production of services, (cf. Statistics Denmark, 1996, section 2.3).
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Table 3.1 Input-output table 1990 with endogenous import - Current prices - Mill. DKK

Input

11000 12000 13000 20000 31000 32000 33000 34000

1 11000  Agriculture, horticulture etc. 5465 1 - - 35396 78 9 55
2 12000 1 - - - - - 468 5
3 13000 59 - 2 - 1459 - - -
4 20000 103 - - 80 55 2 - 3
5 31000 Manuf. of food, beverages, tobacco 2 600 - 12 1 10 405 9 20 30
6 32000 Textile, clothing, leather industry 8 - 22 2 12 2188 220 19
7 33000 Manuf. of wood products, incl. furnit... 14 - - 1 107 28 1866 29
8 34000 Manuf. of paper, printing, publishing 153 6 12 28 2217 169 299 7369
9 35000 Chemical and petroleum industries 1771 3 323 72 1549 285 538 437
10 36000 Non-metallic mineral products 11 - - 14 307 6 297 18
11 37000 Basic metal industries 2 - - - 13 4 19 14
12 38000 Manuf. of fabricated metal products.. 2590 16 536 156 1698 172 773 351
13 39000 Other manufacturing industries 5 - 1 2 18 18 16 16
14 40000 Electricity, gas and water.. 804 1 - 26 1115 122 141 286
15 50000 Construction 1163 18 21 164 364 91 128 196
16 60099 Wholesale and retail trade........coovveviiinnnnnis 3688 4 107 44 2405 919 1473 1696
17 63000 Restaurants and hotels 49 1 2 5 95 31 29 64
18 71000 Transport and storage 306 20 500 455 2364 404 381 1357
19 72000 Communication 250 6 11 26 484 156 146 327
20 80099 Financing and insurance 409 14 7 18 320 120 115 203
21 83110 Dwellings - - - - - - - -
22 83509 Business services 1570 31 49 275 2079 670 673 1641
23 93009 Market services of education, health. 440 - - - 4 1 1 2
24 94000 Recreational and cultural services 2 - - - 4 1 1 16
25 95009 Houschold services, incl. auto repair. 395 12 21 21 557 91 107 246
26 95399  Other producers, excl. government - - - - - - - -
27 98099 Producers of government services 96 3 5 11 197 62 59 137
28 Total (1-27) 21954 138 1635 1404 63 226 5626 7780 14 516
29  Imports at basic values . 7 101 7 193 400 10 879 5201 4305 6 831
30 Purchases in Denmark by non-res. households ... - - - - - - - -
31  Commodity taxes, net - 666 5 28 14 778 74 42 155
32 Value added 1aX.......ocoueeeniceineiiiieeniinreesiens st 108 1 5 3 91 22 21 44
33 Uses at market prices (28-32). 28 496 151 1861 1821 74 975 10923 12 149 21 547
34 Other taxes linked to production............ccoevvvimnivivinninnne - 547 - 116 - 69 254 - 443 - 95 - 113 - 197
35 Compensation of employces.. 4535 559 962 583 15952 4432 5489 11322
36  Gross operating surplus.......... 22 660 562 1024 6716 10 729 1 600 1790 2 809

37  Gross output at basic values (33-36). 55144 1156 3777 9374 101 213 16 860 19 315 35480 -
Input (cont.)

Imputed

bank

service
83110 83 509 93 009 94 000 95 009 95 399 98 099 charges

1 11000  Agriculture, horticulture etc. - 7 - 1 2 - 411 -
2 12000  Forestry and logging,.. - - - - - 6 -
3 13000  Fishing.......cooveeen. - - - - - - 11 -
4 20000 Mining and quarrying. - - - - - - 48 -
5 31000 Manuf. of food, beverages, tobacco 2 45 3 25 14 2 2129 -
6 32000 Textile, clothing, Ieather industry... - 11 1 6 20 1 176 -
7 33000 Manuf. of wood products, incl. furnit - 5 - 1 128 - 73 -
8 34000 Manuf. of paper, printing, publishing 50 6392 63 62 412 206 2770 -
9 35000 Chemical and petroleum industries 9 120 40 20 560 7 1485 -
10 36000 Non-metallic mineral products - 1 - 1 21 - 22 -
11 37000 Basic metal industries.... - - - - 12 - 52 -
12 38000 Manuf. of fabricated metal products.. 1 91 19 132 1068 9 2276 -
13 39000 Other manufacturing industries 1 24 2 2 34 1 104 -
14 40000 Electricity, gas and water.. 79 494 115 79 322 11 1893 -
15 50000 Construction.........ceeeeu. 12 349 811 96 286 346 15 4945 -
16 60099 Wholesale and retail trade. 13 289 90 118 3290 14 2144 -
17 63000 Restaurants and hotels... 17 367 13 24 93 11 885 -
18 71000 Transport and storage . . 30 939 22 57 409 19 4074 -
19 72000 Communication 88 1865 64 121 473 57 3622 -
20 80099 Financing and insurance 645 712 42 53 232 22 318 23123
21 83110 Dwellings.....ccoovevnnnnne - - - - - - 1146 -
22 83509 Business services 378 8 821 273 588 2031 243 7974 -
23 93009 Market services of education, health. 1 13 310 1 3 - 5821 -
24 94000 Recreational and cultural services.. 1 561 1 1189 4 - 402 -
25 95009 Household services, incl. auto repair. 1995 1008 139 66 750 35 2656 -
26 95399  Other producers, excl. government - - - - - - - -
27 98099 Producers of government services 819 739 27 47 190 24 4497 -
28 Total (1-27) 16 480 23315 1320 2879 10 414 678 49 941 23123
29 Imports at basic values........ccomernriiinciis 43 1320 197 311 3662 47 6703 -
30 Purchases in Denmark by non-res. households ................. - - - - - - - -
31  Commodity taxes, net 743 711 162 28 270 13 1767 -
32 Value added 1aX....oocooveeinicnincicene s 3591 195 244 75 118 145 10 356 -
33 Uses at market prices (28-32) 20 857 25541 1923 3294 14 464 883 68 767 23123
34 Other taxes linked to production 798 - 143 - 191 - 890 - 339 135 816 -
35 Compensation of employees 2302 22945 2676 4210 10 587 4703 146 755 -
36  Gross operating surplus... 65 964 23143 6 095 2463 9320 291 7 541 -23123
37  Gross output at basic values (33-36) 89 922 71 485 10 503 9077 34032 6012 223 879 -
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Table 3.1
35000 36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099
3 - - 4 - 1 502 9 220 3 1 3 1
- 1 - 6 - - 31 - - - - - 2
1 - - - - - - - 25 - - - 3
3404 280 11 15 - 941 471 - 10 - - - 4
404 9 2 54 3 9 20 61 3701 18 7 21 5
71 6 1 91 24 5 50 27 6 35 3 6 6
40 40 22 497 50 2 2612 12 9 8 1 3 7
695 204 20 1090 196 181 395 1828 79 369 143 580 8
3456 252 57 2137 158 186 3065 1196 110 1492 67 67 9
139 1090 38 233 4 3 7157 24 - 3 1 1 10
15 56 153 1695 9 1 151 12 - 2 - - 11
849 429 205 15277 180 326 6 069 668 24 1159 146 143 12
24 8 2 147 466 6 171 31 2 17 4 10 13
733 327 223 699 34 1160 95 992 395 253 162 376 14
211 99 27 549 24 2292 270 2151 565 1345 2893 637 15
978 623 526 5156 321 106 4207 1393 1281 1268 95 137 16
80 21 5 173 8 41 169 215 43 94 40 261 17
1136 481 85 1774 115 106 3 485 9 811 74 14979 377 452 18
407 108 27 878 41 210 856 1092 217 475 203 1734 19
252 87 23 578 25 92 470 893 106 351 97 517 20
- - - - - - - - - - - - 21
1748 465 118 3767 177 900 14 857 4766 932 2038 871 5685 22
3 1 - 6 - 2 6 8 2 3 1 10 23
3 1 - 7 - 2 7 9 12 4 2 11 24
209 68 16 529 24 105 1335 2 697 330 2977 256 539 25
- - - - - - - - - - - - 26
168 43 11 352 16 87 329 471 83 195 82 513 27
15032 4701 1574 35715 1876 6 766 46779 28 366 8226 27088 5453 11 708 28
16 690 1942 1274 27 942 1315 2 827 8783 2583 1518 20 857 200 525 29
- - - - - - - - - - - - 30
117 71 7 325 22 1081 431 1108 1847 805 118 640 31
87 17 4 114 7 27 107 183 29 821 139 2445 32
31926 6731 2 858 64 095 3220 10 701 56 101 32240 11 620 49571 5910 15319 33
- 137 - 31 - 16 - 665 - 36 - 46 - 344 913 - 116 -5059 - 89 1374 34
9 852 3838 1139 38 038 1 800 3854 30252 51381 6 662 24 286 7038 23111 35
7704 1919 525 9 466 1515 8657 10349 34 905 2519 23776 7273 -1513 36
49345 12457 4507 110 935 6 501 23 166 96 359 119439 20 685 92 575 20132 38290 37
Final demand Total
Total Private Governm. Gross fixed capital formation Increase Exports Total
consumption consump- Machinery Transport Con-  Agricult. in of goods
tion etc. equip-  struction  breeding stocks and
ment stock services
42172 - - - - 231 339 9492 12971 55144 1
519 109 - 21 - - - 44 464 638 1156 2
1558 72 - - - - - 53 2094 2219 3777 3
5424 73 - 1 - - - - 70 3946 3950 9374 4
19 608 29 658 - 38 - - - 1194 50715 81 605 101 213 5
3013 5269 - 585 1 - - - 119 8110 13 847 16 860 6
5550 1675 - 1905 4 - - - 17 10 199 13 766 19 315 7
25991 4691 - 330 - - - - 83 4551 9 489 35480 8
19 460 4 686 - 700 - - - - 287 24 786 29 885 49 345 9
9392 280 - 132 - - - - 600 3252 3065 12 457 10
2213 22 - 74 - - - 45 2154 2294 4507 11
35362 2625 - 14 639 5756 - - - 684 53237 75 573 110935 12
1133 1265 - 329 - - - 64 3709 5368 6501 13
10938 11 495 - - - - - - 733 12227 23 166 14
32059 - - - - 64 299 - - - 64 299 96 359 15
32386 52282 - 7232 1401 - - 65 26 073 87 053 119 439 16
2 839 17 845 - - - - - - - 17 845 20 685 17
44 214 13136 - - - - - - 35225 48 361 92 575 18
13946 6 186 - - - - - - - 6 186 20132 19
29 844 8374 - - - - - - 72 8 446 38 290 20
1146 88 776 - - - - - - - 88 776 89 922 21
63 618 3322 - 1080 - 2194 - - 1272 7 867 71 485 22
6 640 3863 - - - - - - - 3863 10503 23
2241 6 664 - - - - - -6 178 6 836 9077 24
17 186 16 846 - - - - - - - 16 846 34 032 25
- 6012 - - - - - - - 6012 6012 26
9262 11931 202 504 - - - - - 182 214 617 223 879 27
437 715 300 067 202 504 27 065 7163 66 493 231 - 62 240 444 843 904 1281619 28
133 657 55271 - 21064 5350 - 4 - 294 27 239 108 634 242 291 29
- -22676 - - - - - - 22 676 - - 30
10 698 30717 - 16 1073 920 - - 560 -6785 25381 36 079 31
18 999 51653 - 1796 331 7 852 - - - 61632 80 630 32
601 068 415032 202 504 49942 13916 75265 234 - 917 283 575 1039 551 1640 619 33
-5391
439262
246 680

1281619
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3.2 The identities of the table in bookkeeping terms

For each industry it is the case that the value of the goods and services received by
an industry calculated in terms of the basic price’ plus the primary factors (import,
indirect taxes, net, plus wages and gross operating surplus) is equal to the value of
the goods and services supplied by the industry (column sums equal row sums).
The monetary input-output table is, in other words, constructed in such a way that
there is a value balance for each industry.

As stated above, supplies can be interpreted as having a counterpart in the form of
a supplied or received »physical« commodity. But even though there is a value
balance in the input-output table, it cannot be concluded that there will also be a
material balance in the table. The transfer from monetary values to the corres-
ponding physical volumes does not in itself secure a balance in the flows of vol-
ume. This is due, to among other things, that there is no specific account being
taken of the waste quantities which leave the economy nor, to a certain extent, the
quantities of natural resources, which flow into the economy. These problems are
examined more carefully in chapter 4.

3.3 The commodity balances - basis of the input-output table

The Danish input-output tables are drawn up on the basis of commodity balances
of the final national accounts, with respect to approximately 2,900 goods and
services. A commodity balance describes the supply of, and the use of, the com-
modity or service in question. On the supply side the domestic output in one or
more of the 117 industries of the national accounts and the imports are included.
On the use side, the commodity or service appear as input in one or more of the
117 industries or as final demand.

As the name suggests, there is balance, viz. for each of these 2,900 or so goods and
services the value of the total supply i.e. domestic production and imports is equal
to the value of the total use i.e. inputs in industries and final demand.

As an example, the balance for rye, drawn up at basic prices, is shown in table 3.2
for the year 1990. The supply of rye was DKK 478 million in total. Of this, 471
originated from the agricultural production and DKK 7 million from imports. On
the use side, use was broken down into inputs in industries, changes in stocks and
exports. The industry for the manufacturing of flour, grain, etc. received, for ex-
ample, DKK 150 million worth of inputs. Furthermore, there was an increase in
stocks of DKK 65 million and exports of DKK 148 million. Thus, the total use of
DKK 478 million corresponds to the total supply.

The 2,900 commodity balances cover all goods and services in the Danish econo-
my. In other words, when adding up the values of the domestic production in the
commodity balances, the total value of output, as drawn up in the national ac-
counts, is arrived at. When adding up the import components, the total value of the
imports into Denmark is arrived at and so forth. Correspondingly, the total value of
all the different components (intermediate consumption, private consumption, go-
vernment consumption, exports, changes in stocks, gross fixed capital formation,
etc.) of the commodity balances can be obtained through a summation.

9 . L .
In the case of domestic production, the basic price is defined as the amount receivable by the producer from the
purchaser for a unit of a commodity produced as output net of product taxes excluding VAT and import and
export taxes. In the case of imports, the basic price is defined as c.i.f. (cost, insurance and freight) price plus
any duties.
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The transition from the commodity balances to the input-output table is based on a
number of assumptions regarding market shares and production methods applied in
the industries. In Statistics Denmark, 1986, a more detailed description of the
commodity flow system and the compilation of input-output tables from the com-
modity flow balances is given.

Example of a commodity balance in mill. DKK - Rye 1990

Supply/Use Industry Basic price
Mill. DKK

Domestic production Agriculture 471
Imports 7
Total supply 478
Use in industry Agriculture 49
Manufacturing of flour, grain, etc. 150

Bakeries 63

Manufacturing of foodstuffs 3

Changes in stocks 65
Exports 148

Total use 478
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4. The construction of the physical input-output tables

The principle in the construction of the physical input-output tables follows, by
and large, the principle for the construction of the monetary input-output table.
The construction is based on the following steps:

Drawing up of commodity balances in kg

Supplementary information (resources, recycling, water and emissions)
Reconciliation of the individual industries’ input and output

Transfer from commodity balances to the input-output table

Balance entries for residuals

4.1 Drawing up of commodity balances in kg

The first step is a conversion of the commodity balances of the national accounts
(cf. section 3.3) from DKK to kg. For each of the commodity balances, both the
supply side and the use side are thus drawn up in kg. The main sources for the
quantitative information are the production statistics, agricultural statistics and the
foreign trade statistics compiled by Statistics Denmark.

The compilation of domestic production in kg broken down by industry is thus
primarily based on Statistics Denmark's production statistics and agricultural sta-
tistics. With respect to the production not directly covered by these statistics
(mostly small enterprises, and craftsmanship) a matching with the VAT statistics
and special calculations is undertaken in such a way that an output value and pro-
duct mix are obtained for the total economy. The matching calculations take place
according to the same principle as the calculations, which take place for the corre-
sponding values in the commodity balances.

As far as imports and exports are concerned, information on imported and
exported quantities from the foreign trade statistics are used. A scaling is
necessary with respect to the threshold items, viz. minor imports and exports
values which are not covered by the foreign trade statistics. Again the scaling is
undertaken according to the same principles and under the same circumstances as
in the national accounts. Hence, the correspondence between values and volumes
is sustained.

In the case of a number of items in the commodity balances there is no information
in the commodity statistics on weight and this is, therefore, estimated in another
way. In those cases where alternative quantitative information has been given in,
for example, cubic metres, a conversion is made from the density to kg. In other
cases, the quantities are estimated on the basis of value and corresponding unit
volume price. As there is price and quantitative information available for exports
in almost all commodity balances in the foreign trade statistics, the unit volume
prices are typically calculated on the basis of the proportionality between the basic
price and the weight of the exported item.

On the use side, it is as a rule only on exported commodities that there 1s direct
statistical quantitative information. However, in the agricultural statistics there is
information on agriculture’s use of certain commodities and on the consumption of
food by private households. Correspondingly, there is information on energy use
by industries and households in the energy balances which Statistics Denmark
compiles (in quantities and calorific value, PJ) in connection with the input-output
tables. In these cases, the direct statistical information is used. But for the bulk of
the use items the quantities are determined by allocating the difference between
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total supply and the directly-known use (for example, exports) on the basis of the
value of the relevant use drawn up at basic prices. By these means, the overall use
balances with the overall supply also as far as the quantities are concerned.

When allocating use on the basis of (basic) values it is assumed that a kg of the
relevant goods item has the same price irrespective of the category of use. This is,
of course, not always the case, especially since most of the commodity balances
cover heterogeneous groups of commodities where there is no such uniformity.
Whereas the overall weight of use is thus known with reasonable certainty, there is
greater uncertainty concerning the breakdown of use on the different categories.

Table 4.1 shows, for example, the result of the conversion of the commodity balan-
ce for rye (cf. section 3.3) from values to quantities. The weight in 1 000 ton of the
various supply and use components is listed with the corresponding values. It may
be seen that the total supply were 413,000 tonnes of rye, of which 412,000 tonnes
were produced in Denmark. On the use side we find, inter alia, an export of
219,000 tonnes of rye and an increase in stocks of 35,000 tonnes. If the use of rye
in industries is included, the total use becomes 413,000 tonnes and thus the same
as the overall supply.

Example of a commodity balance in mill. DKK and 1 000 ton - Rye 1990

Supply/Use Industry Basic price Weight

Mill. DKK 1 000 ton

Domestic production Agriculture 471 412
Imports 7 2
Total supply 478 413
Use in industries Agriculture 49 42
Manufacturing of flour, grain, etc. 150 82

Bakeries 63 34

Manufacturing of foodstuffs 3 2

Changes in stock 65 35
Exports 148 219
Total use 478 413

4.2 Supplementary information (resources, recycling, water, waste and
emissions)

The commodity balances of the national accounts provide information on com-
modities which enter the economic circuit and accordingly the supplies of com-
modities which take place between industries and between industries and final
demand (private consumption, gross capital formation, export, etc.). A number of
the commodities have their origin in nature, such as crude oil, natural gas, stone,
sand and fish. The commodity balances thus cover a number of exhaustible and
renewable resources, but the balances cover only the flows between industries and
between industries and final demand. Thus, the commodity balances and national
accounts describe the flows of resources after the natural resources have entered
the economy. To draw up complete physical input-output tables, additional infor-
mation is needed on the flows of both exhaustible and renewable resources from
the natural environment to the economy (in relation to figure 2.1, this corresponds
to the flows from the bottom left box to the top left box). The resources in question
are: fossil energy (oil and natural gas from the North Sea), stone, gravel, clay, etc.
and also nature’s direct contribution to biomass growth in connection with animal
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and vegetable agricultural products, horticultural products, fish and wood. The
volume (expressed in kg) of these inputs is, as far as exhaustible resources are
concerned (energy, stone, gravel, etc.) determined via the existing energy statistics
and raw material statistics. The contribution from Danish nature to biomass growth
is calculated as the weight of animal and vegetable products after the deduction of,
inter alia, the foodstuffs supplied from Danish and foreign industries.

The commodity balances do not provide an exhaustive description of the recycling
of residuals (such as paper, glass, iron, fly ash and slag) in the industries.” The
extent of recycling in the industries is instead estimated from reports of, infer alia,
the Danish Environmental Protection Agency. Since it has not been possible in all
cases to find information on recycling in 1990, this is in certain cases calculated on
the basis of recycling in other years and inter- or extrapolated, typically with the
rate of growth of production in the respective producing industries. As a rule,
recycling is only included in the accounts to the extent that »inter-industry«
recycling is involved, viz. production of recycling materials in one industry and the
use in one or more industries different from the producer. For example, a large
proportion of recycling in building and construction is not included, since it takes
place internally in the industry. It is thus not the total recycling quantities, which
are represented in the physical input-output tables.

Water plays a special role in the physical input-output tables. In the commodity
balances and in the monetary input-output table the industries total expenditure on
the purchase of water from waterworks is shown. However, in connection with the
drawing up of the physical input-output tables, the input of water is, limited to the
quantities of water used in products from the manufacturing industry, and which
therefore leaves the industry again contained in the commodities produced. Water
supplied to production in agriculture, horticulture, forestry and fishery is implicitly
included when calculating biomass weight. Additional water consumption, viz. the
water which evaporates on the output side or which the industries discharge to the
waste water system is not included due to lack of information. Information on wa-
ter added to products included in the physical input-output tables is, as a rule, ob-
tained from a study of the manufacturing industry’s water consumption,
(Miljostyrelsen, 1994b and 1994c).

The sparse and sporadic information on waste quantities by industry which has
been available is, as far as possible, included in drawing up the physical input-
output tables. A condition for including waste quantities has, however, been that
the waste is not recycled in the same industry, which produced the waste.

Information on waste quantities by industry - or more generally on residuals by
industry - has, as stated, been sporadic. In a significant area, it has, however, been
possible to quantify residuals by industry, namely in the case of energy related
emissions and residuals. Emissions of CO, and SO, by industry (cf. chapter 7) are
converted to the weight of the carbon and sulphur supplied to the industries via
energy products and which leave the industries again in connection with air emis-
sions. The quantity of fly ash and slag from energy production is correspondingly
recorded in the physical input-output tables.

10 L L . . . .
The list is deficient in the case of the flows which are not connected with economic transactions and do not
have a value. However, a significant proportion of recycling is included in the commodity balances e.g. imports
and exports of waste products.
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By comparing the weight of each individual industries' energy input, on the one
hand, with the weight of the carbon and the sulphur emitted to the air, plus, on the
other, fly ash and slag weight, other energy related residuals can be calculated.
These include, inter alia, hydrogen, which leaves industries as part of steam in
connection with the combustion of energy. Inaccuracies in the calculation of car-
bon and sulphur emissions will by definition also be included in this residual cal-
culation.

4.3 Reconciliation of the individual industries’ input and output

After the introductory compilation of commodity balances in kg, the total input of
commodities and the total output of commodities are calculated for each of the 117
industries in the national accounts.

If all scrapped capital goods are disregarded, it is a requirement for a reliable set of
accounts that output from an industry should not be greater than input in the same
industry (cf. the description of the principle of the material balance in section 2.2).
At the same time, a marked surplus of input in relation to produced output is an
indication of large quantities of waste.

For each of the 117 industries it has therefore been assessed whether there is a
reasonable balance between input and output, and in most cases where this does
not seem to be the case the initial distribution of input and output of commodities
and materials is reviewed in order to achieve a more likely input-output proportion
for the respective industry.

The comparison of input and output in the individual industries has been
conducted for all commodities as a whole. However, in a number of cases the
comparison has also been made on the basis of subdivisions of inputs and outputs
according to individual commodities in order to obtain a clearer picture of the
material balance. An example of such a subdivision, is the input of energy
products on the one hand and the output of energy products and energy related
residuals on the other. The input and output have in this case been assessed in
isolation from the industries’ other inputs and outputs.

Assessment and review at industry level were undertaken, inter alia, in the light of
information on the technical production conditions in the industries obtained, on
the one hand, from different technical reports and, on the other, directly from en-
terprises. In addition to this, it was necessary, in a large number of cases, to use
estimates and common sense considerations.

The industries’ input and output were assessed and reviewed for all 117 industries,
but as a complete reconciliation at so detailed a level is a very time-consuming
process, the final reconciliation was limited to ensure that there is, as a rule, a rea-
sonable relationship between input and output for the individual (117-classifica-
tion) industries and that there is in all cases a balance at 27-industries level when
the balance entry for residuals (cf. section 4.5) is taken into account (the 117- and
27-industries classifications are shown in appendix).
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4.4 The transformation from commodity balances to the input-output table

The Danish monetary input-output tables are constructed from the commodity bal-
ances as industry x industry tables with the aid of various assumptions on the in-
dustries’ market shares and production methods (industry-technology assumption).
The physical input-output tables are constructed in just the same way. Only when
the same methods and the same assumptions are used is it possible to achieve the
greatest possible comparability and consistency between the monetary and the
physical input-output table.

In Statistics Denmark, 1986, a detailed description of the transformation from
commodity balances to input-output tables is given.

4.5 Balance entry for residuals

As stated above, information on residuals by industry are, as far as possible, ob-
tained directly on the basis of published material and by calculating energy related
emissions by industries. In addition, the difference between an industry’s total in-
put (natural resource extraction, commodities, recycling materials and water sup-
plied to products) on the one hand and the industry’s output (commodities and
known industry allocated residuals) on the other, must be interpreted as other re-
siduals which ultimately leave the industry. In other words, the industries’ other
residuals can be calculated as the balance entry between input and known output.

In a number of cases, it is possible to form an impression of the nature of these
other residuals by looking at the input and output of sub-groups of commodities.
This applies, for example, in the case of commodities used for packaging, for
which a special physical input-output table is drawn up. This has made it possible
to separate the residuals stemming from packaging from other residuals.

Note must be made of the fact that calculation of industries’ residuals in this way
gives a very broad residual concept, since, for example, evaporation of water con-
tained in products also will be included in the industries’ residuals. The residuals
contain the quantities of unwanted waste and other customary residuals, on which
attention is normally focused, but the residuals are consequently not restricted to
just these items.

4.6 Uncertainty

The figures presented here are naturally associated with a good deal of uncertainty,
but the margins of uncertainty vary. If we look at total production and the produc-
tion by industry, then the figures to a great extent are based on the direct quantita-
tive information of the production statistics, foreign trade statistics and agricultural
statistics. The figures are thus close to the primary statistics and may thus be pre-
sumed to be of a reasonably high quality. If we look at total use, this is by defini-
tion equal to total supply and it follows that this figure is correspondingly reliable.

The use by the different industries is to a great extent based on a conversion from
values to quantities on the basis of unit prices (cf. section 4.1). Since it has only
been possible, to a limited extent, to take account of varying unit prices, a certain
source of uncertainty naturally lies herein. In this connection, however, it should
be noted that, as a result of the principle of the material balance (cf. section 2.2), it
has been possible to determine the overall input of the individual industries with a
reasonable degree of certainty.
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The account and distribution of energy related residuals are also determined on the
basis of the statistical information on the use of energy, and may therefore be pre-
sumed to be associated with a reasonably high degree of reliability. The account of
other residuals is closely linked to the account of inputs in the industries and with
corresponding levels of uncertainty.
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5. The physical input-output tables

This chapter contains the physical input-output tables: on the one hand the general
table for all flows of commodities and on the other tables for different groups of
commodities. Each of the physical input-output tables is supplemented by some
comments highlighting the characteristic features in the table and clarify how to
»read« and interpret the tables.

5.1 Overview of the physical input-output tables

Physical input-output tables have been constructed for the following groups of

commodities:

Table 5.1.a

Table 5.2.a

Table 5.3.a

Table 5.4.a

Table 5.5.a

Table 5.6.a

Table 5.7.a

Table 5.8.a

Table 5.9.a

Table 5.10.a

All commodities
(all 2,940 commodities/national accounts numbers'")

Animal and vegetable products
(332 selected commodities)

Stone, gravel and building materials, etc.
(101 selected commodities)

Energy, weight (1 000 ton)
(24 selected commodities)

Energy, calorific value (PJ)

(24 selected commodities).

Corresponds to table 5.4.a but with the quantities con-
verted to calorific value content.

Metals, machinery, apparatus and transport equipment, etc.
(861 selected commodities)

Chemical products and fertilisers
(290 selected commodities)

Plastic and plastic manufactures
(79 selected commodities)

Wood, paper and commodities thereof
(114 selected commodities)

Other commodities
(1,139 other commodities).
Includes glass and textile commodities, amongst others.

Tables 5.2.a-5.4.a and 5.6.a-5.10.a may be regarded as a subdivision of table 5.1.a
in related commodity groups. By a simple cell-wise addition of the sub-tables, ta-
ble 5.1.a can be obtained.

11 . . . . . . . .
The 2,940 commodities in the national accounts also include services. In this context, services are perceived as

commodities with no weight.
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As examples of how physical input-output tables can be constructed for transverse
commodities categories and for materials instead of commodities, an input-output
table showing supply and use of packaging and an input-output table for flows of
nitrogen contained in products has been constructed.

Table 5.11.a  Packaging
(30 types of packaging)

Table 5.12.a  Nitrogen content of commodities
(nitrogen content of 812 commodities)

In the said (a-) tables, flows of commodities from abroad collectively appear as
total imports. In order to clarify the volume and composition of the imports, each
(a-) table is followed by a (b-) table, which shows the imports by supplying foreign
industry and receiving Danish industry or final demand. The foreign industries are
classified in the same way as the Danish industries (27 industry main groups, cf.
appendix). Everyone of the 12 (a-) tables is thus succeeded by a (b-) table showing
imports distributed across industries.

5.2 General points concerning the interpretation of the tables

This section describes the physical input-output tables’ general construction in
relation to table 4.1.a. The other physical input-output tables are, by and large,
constructed in a corresponding way, although there may be minor deviations in the
construction of individual tables.

The first 27 rows show each of the 27 main industry groups’ physical output (1000
ton), viz. how much was supplied by the industry in the form of commodities to
other industries and final demand and how many residuals were created by the
industry. Row 28 contains the corresponding information for the 27 industries col-
lectively. Row 29 contains the weight of the commodities which were imported
into Denmark. Row 30 contains the weight of the resources which were extracted
from Danish nature and brought into the Danish economy. It includes nature’s
contribution to biomass growth in agriculture, horticulture, forestry and fishery,
extraction of gravel, stone and clay and crude oil and natural gas from the North
Sea. Row 31 gives the weight of (some of) the materials which were recycled (cf.
section 4.2), while the weight of water supplied to products in manufacturing is in
row 32. Row 33 is a row which shows the weight of the residuals from the house-
holds. Finally, row 34 contains the sum of the other rows. The figures in this row
may be interpreted as the total weight of materials which go into the economy or
nature viewed from the origin side, viz. resource extraction, output from industries,
imported commodities, residuals from households and recycled materials and wa-
ter supplied to products.

The columns are divided into three categories: intermediate consumption in the
industries, final demand and residuals. The columns for input into industry show,
for each of the 27 main industry groups, the weight of the commodities, natural
resources, recycled materials and water for products which are received by the
relevant industry. The columns for final demand show the corresponding weight of
all commodities which go into the relevant category being either private consump-
tion, gross capital formation (buildings and construction, machinery and transport
equipment), changes in stocks or exports. Note that in the physical input-output
table no allowance is made for government consumption (in contrast with the
monetary input-output table, table 3.1). The reason for this being that all com-
modities which have been used for government consumption instead are shown as
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Uncertainty

Interpretation of
residuals

Residuals as inputs

Negative residuals

Balance

input in industry 98099 Producers of government services, while government con-
sumption (as output) is regarded as a service with no weight.

The columns for residuals” includes three columns for energy related residuals,
one for construction waste, one for packaging, one for specific quantities of waste
and finally one for other residuals. The three energy related types of residuals con-
sist of carbon, sulphur and other energy related residuals, which are produced
when energy is burned (cf. also section 4.2). Packaging residuals correspond to the
(net) purchase of packaging (cf. section 5.3.11). Specific quantities of waste com-
prise concrete dust, furnace slag, iron scales, hardened rockwool, tile seconds and
hard-core, which are not recycled (cf. section 5.3.3). Other residuals comprise all
other materials and substances which in one way or another have been available in
surplus quantity in production by the industry (and consumption by households).
In the case of industries the quantity of these substances corresponds to the total
input in industries shown in row 34 less all supplies from the industry to other
industries (the column for input in industries in total), supplies for final demand
(the column for final demand in total) and residuals counted for in the columns for
energy related residuals, building waste, packaging and specific waste quantities.
In the case of households/private consumption, the calculation is a corresponding
one, cf. also section 4.5.

When calculating other residuals in this way, attention naturally needs to be paid
to the fact that the residual figures also are influenced by any uncertainties
contained in the main figures from which they are calculated. To the extent, for
example, that input in an industry is overestimated, other residuals will be as well,
and if an industry’s energy related residuals are underestimated, other residuals
will be correspondingly overestimated.

The residuals in the tables for sub-groups of commodities and materials (tables
5.2.a-5.4.a and 5.6.a-5.10.a) have a special interpretation, since they do not neces-
sarily reflect an actual material surplus but, by contrast, may include materials
being used to manufacture commodities, which do not coincide with the relevant
sub-group.

As an example, there is a positive residual in the industry for timber processing
and wooden furniture manufacture in the physical input-output table for wood and
wood products (table 5.9.a), but this is due, inter alia, to wood being part of
certain commodities which are not included in the table. Hence, wood waste is
included in the energy table (table 5.4.a) whereas, for example, wooden handles
are included in the table for metal and metal products (table 5.6.a). There are
therefore a number of cases where the residuals are smaller when all the
commodities are viewed collectively than when the residuals are looked at for sub-
groups of commodities.

Correspondingly, there are cases where the residuals in the tables for sub-groups of
commodities are negative. This reflects the fact that a part of the intermediate con-
sumption in the production of the commodities covered by the relevant table, is
included in other tables.

For all industries and for private consumption/households input is equal to output,
and column totals are equal to corresponding row totals.

12 . . L oo . . .
In relation to the environmental/economic circuit described in section 2.1, residuals comprise of flows of waste
but in a number of cases what is also involved is residual products which are deposited, processed or recycled.
Thus the point in time when the residuals are channelled from economy to nature is postponed.
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Some of the rows consist exclusively of zeros. This is due to the fact that the in-
dustry only supplies services and not »physical« goods. The wholesale and retail
industry are particularly worth noting. The input-output table is constructed in
such a way that a goods item which is delivered from a factory to a wholesale
undertaking and thence on to a retail undertaking, finally ending up with the
ultimate recipient (industry or final demand), is entered as a supply from the
producer to the final recipient. In the monetary input-output table (table 3.1), trade
margins are entered in the row for wholesale and retail margins, but there is natur-
ally no counterpart in volume terms to the margins. Nevertheless, when positive
quantities still appear in the row for wholesale and retail trade margins, this ties in
with the fact that trade in scrap iron appears, technically, in both the monetary and
the physical input-output tables as a supply from the wholesale and retail industry
(cf. section 5.3.6).

Even if the service industries do not, as a rule, have any physical output and ac-
cordingly have zeros in the rows, this is not the case for the corresponding col-
umns, since service-providing industries consume, for example, petrol for cars,
packaging, etc. We thus have industries which have physical input but no physical
output apart from residuals.

In the physical input-output tables (a-tables), imports are shown as one row (row
29). To give a more succinct presentation of the imports more clearly, each of the
physical input-output tables, as stated earlier, is supplemented by a (b-) table
which shows the imports distributed by the supplying foreign industries. The
foreign industries are categorised in the same way as the Danish industries. In the
imports tables’ text column the supplying foreign industries are shown while the
receiving Danish industry or final demand category is given in the table heading.
Columns for residuals are not given as in the (b-) tables, since imported
commodities, in all cases, are entered as inputs in a Danish industry or in a final
demand category.

The column sums in the (b-) tables correspond for each industry/final demand to
the corresponding figures in row 29 in the input-output tables.

Moreover, by a suitable element-by-element addition of an import table and the
corresponding physical input-output table, an input-output table can be compiled,
which shows total input in the Danish industries and final demand distributed by
supplying Danish and foreign industry.

5.3 The individual physical input-output tables

The following 12 sub-sections contain the 12 different physical input-output tables
with the accompanying import tables.

The individual sub-sections begin with a presentation of a summary table (c-table)
which shows the total flow of materials into the economy and the total flow of
materials, which are either accumulated in the economy or flow out of the eco-
nomy. In contrast to the actual physical input-output tables, summary tables do not
contain any information on the inter-industry flows of materials in the economy.

As a result of the fact that the same materials can be incorporated in several differ-
ent commodities if, for example, a commodity is used for the production of another
commodity, the volume of the total flows of commodities in the physical input-
output tables will be larger than the volume of the total flows of commodities in
the summary (c-) tables.
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2,940 commodities

Consistency

Supply

Use

Imports and exports

Table 5.1.c

Inter-industry flows

In connection with the tables in the following sections, there are short introductory
comments highlighting the heaviest flows of commodities, the book-keeping
identities, and whatever special considerations there may be regarding the
commodity groups and the tables.

5.3.1 All commodities

The tables in this section cover the flows of the 2,940 different commodities.” Ac-
cordingly, all commodities included in the national accounts are covered.

The general input-output table in which all commodities are included ensures that
the description of the flows of commodities is consistent in the sense that there is
generally a material balance for the economy as a whole and for the individual
industries. Only by considering all commodities collectively can this be ensured
when reconciling physical input-output tables.

The general material balance for the Danish economy is shown in table 5.1.c. It is
apparent from this that the total flow of material from the environment to the Da-
nish economy amounted to 123.6 million tonnes. Of this just over 64%, or 79.6
million tonnes, came from Danish nature in the form of oil, natural gas, stone,
gravel, clay, etc. plus biomass growth. 38.3 million tonnes of commodities were
imported while 2.4 million tonnes and 3.3 million tonnes were recycled residuals
and water supplied to products. Note that the statement of recycling and water only
covers a part of total recycling and water consumption (cf. section 4.2). In the case
of especially water, only a very small proportion of the total water consumption is
covered.

On the use side, the biggest item is accumulation via gross capital formation
(mainly building and construction) amounting to 58.7 million tonnes. Exports re-
presented 25.2 million tonnes while the economy’s material surplus in the form of
residuals was 42.8 million tonnes.

If imports and exports are compared, it may be seen that the flows of commodities
to Denmark weighed 13.1 million tonnes, viz. just over 50% more than the flows

of commodities from Denmark.

General material balance for the Danish economy - All commodities 1990

Origin/supply Destination/use

Mill. ton Mill. ton
Imports 383 Exports 252
Danish resources 79.6 Accumulation 58.7
Water added to products 24 Changes in stocks -3.1
Recycling of residuals ” 3.3 Residuals 42.8
Total 123.6 Total 123.6

Y Includes only recycling not included elsewhere as a commodity flow within the economy, (cf. section 4.2).

Table 5.1.a completes the picture of the flows of commodities since inter-industry
flows are also included here. The table shows that 93.7 million tonnes of Danish-
produced commodities were supplied for intermediate consumption between in-
dustries.

" Cf. footnote 11 on page 26.
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From the mining and quarrying industry, 41.6 million tonnes of intermediate con-
sumption materials were supplied. The industry thus accounted for over 40% by
weight of total Danish supplies of materials for intermediate consumption.

The supply of 4.7 million tonnes of intermediate consumption materials from the
industry for mining and quarrying to the industry for the chemical and petroleum
products industry consisted primarily of crude oil and natural gas from the North
Sea supplied to oil refineries.

The large supplies from mining and quarrying consisted, moreover, of gravel,
stone and clay etc. for the non-metallic mineral products industry (9.8 million ton-
nes) and construction industry (21.5 million tonnes).

The counterpart to the large input for the non-metallic mineral products industry is
that this industry supplied a substantial volume to, infer alia, the construction in-
dustry (10.6 million tonnes). All in all, the non-metallic mineral products industry
supplied 13.1 million tonnes of materials for intermediate consumption.

The industry for chemical and petroleum products supplied a total of 7.4 million
tonnes of intermediate consumption materials to the industries. Among the inter-
mediate consumption materials produced were asphalt, refined oil products and
chemicals.

Supplies of intermediate consumption materials from agriculture and horticulture,
etc. and the food products, beverages and tobacco industry were also very signifi-
cant measured by weight, since these flows of commodities represented respec-
tively 15.3 million tonnes and 9.1 million tonnes. It is evident from table 5.1.a that
the supplies from the food products, beverages and tobacco industry went mainly
to agriculture and to the industry itself. The major internal supplies were due, inter
alia, to the comparatively high degree of aggregation, which means that the indus-
try comprises many different types of manufacturing industries which make use of
each other’s products.

If the industries’ total intermediate consumption is considered (»input total«
column), it is apparent that the total input of 213.7 million tonnes breaks down into
93.7 million tonnes of commaodities supplied from Danish industries, 34.7 million
tonnes of imported commodities, 79.6 tonnes extracted from Danish nature, 2.4
tonnes of recycled residuals and 3.3 million tonnes of water added to products
(note that water consumption only comprises water, which is added to finished
products and thus excludes water used, for example, for cooling purposes or water
used for irrigation).

The construction industry was the greatest consumer of intermediate consumption
materials with a total of 58.7 million tonnes. Of this, 35.8 million were supplied
from Danish industries, 2.5 million tonnes were imported, 20.5 million tonnes
were extracted by the industry itself (stone, gravel and clay), while 0.5 million ton
were in the form of recycled materials.

Other major consumers of intermediate consumption materials were agriculture
and horticulture etc. (25.5 million tonnes), mining and quarrying (45.7 million
tonnes), the food products, beverages and tobacco industry (23.6 million tonnes)
and the industry for chemical and petroleum products (14.5 million tonnes).
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Table 5.1.a Physical input-output table 1990 - All commodities - 1 000 ton

Input

11000 12000 13000 20000 31000 32000 33000 34000 35000
1 11000 Agriculture, horticulture etc... w2713 0 0 0 12071 6 37 0 0
2 12000 Forestry and logging....... 3 - - - 1 - 976 15 0
3 13000 Fishing.......ccocecvennee 75 - 0 - 1226 - - - 0
4 20000 Mining and quarrying.................. 1712 - 0 1 646 148 48 0 14 4722
5 31000 Manuf. of food, beverages, tobacco. 3465 0 37 0 4717 22 42 8 109
6 32000 Textile, clothing, leather industry........... 0 0 0 0 0 24 7 1 1
7 33000 Manut. of wood products, incl. furnit..... 4 0 0 0 43 2 467 7 9
8 34000 Manuf. of paper, printing, publishing..... 7 0 0 1 215 10 26 324 42
9 35000 Chemical and petroleum industries......... 952 1 176 70 381 33 53 64 819
10 36000 Non-metallic mineral products................ 203 0 0 85 163 3 27 8 250
11 37000 Basic metal industries................... 0 - - - 1 0 2 0 1
12 38000 Manuf. of fabricated metal products....... 0 0 0 0 51 1 23 1 13
13 39000 Other manufacturing industries............... 0 0 0 0 2 0 1 0 1
14 40000 Electricity, gas and water...........cccooeevee. 50 0 - 0 170 23 1 54 67
15 50000 Construction...........ccccceueene. 20 0 1 0 8 2 3 5 4
16 60099 Wholesale and retail trade.. - - - - - - - 0 2
17 63000 Restaurants and hotels..........cccccccccvieine - - - - - - - - -
18 71000 Transport and Storage........c..coeeeeeuecnnees - - - - - - - - -
19 72000 Communication........... - - - - - - - - -
20 80099 Financing and insurance. - - - - - - - - -
21 83110 Dwellings......ccoevcvrenenene. - - - - - - - - -
22 83509 BUSINEss SEIrvViCes.......ocoeunmmrmmeeirremannnins - - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - 0 -
25 95009 Household services, incl. auto repair...... - - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - - - - -
27 98099 Producers of government services.......... - - - - - - - - -
28 Total (1-27)........ 9205 2 214 1802 19 197 175 1665 502 6040
29 TMPOTS...ooiieirerenieeeceneereieesneee e eereeeenennes 3897 1 102 220 1902 187 1036 1070 8 003
30 Danish resource extraction etc... 12 426 1519 1449 43674 - - - - -
31 Materials recycled............... - - - - - - - 409 249
32 Water added to products...........c.ccceveverennencien. - - - - 2476 61 6 16 214

33 Households......oooueviiinniiinicccneieees
34 Total 25528 1521 1766 45696 23 576 423 2707 1997 14506
Input Final
Private  Capital
93009 94000 95009 95399 98099 Total consump. formation
1 11000 Agriculture, horticulture etc.................... 0 0 0 0 40 15279 1156 30
2 12000 Forestry and logging.............. - - - - 1 1 060 143 19
3 13000 Fishing......ccccocvevvvinnnnne - - - - 4 1314 12 -
4 20000 Mining and quarrying................... - - - - 288 41611 699 -
5 31000 Manuf. of food, beverages, tobacco........ 1 7 2 0 249 9158 2954 0
6 32000 Textile, clothing, leather industry........... 0 0 1 0 2 44 155 9
7 33000 Manuf. of wood products, incl. furnit..... 0 0 10 0 3 958 274 288
8 34000 Manuf. of paper, printing, publishing..... 1 1 15 1 63 985 258 4
9 35000 Chemical and petroleum industries......... 12 5 93 1 203 7 407 1745 13
10 36000 Non-metallic mineral products..... 0 0 1 0 6 13090 29 2
11 37000 Basic metal industries..........ccocooeevivncnnns - - 0 - 1 268 1 2
12 38000 Manuf. of fabricated metal products....... 0 0 13 0 4 956 51 458
13 39000 Other manufacturing industries............... 0 0 2 0 1 20 15 9
14 40000 Electricity, gas and water....... 1 1 3 0 43 939 483 -
15 50000 Construction..........cccccceeeene. 2 7 8 0 55 580 - 57652
16 60099 Wholesale and retail trade.. - - - - - 42 - - 266
17 63000 Restaurants and hotels.... - - - - - - 645 -
18 71000 Transport and storage.. - - - - - - - -
19 72000 Communication........... - - - - - - - -
20 80099 Financing and insurance. - - - - - - - -
21 83110 Dwellings.....c.ccovovvinnne - - - - - - - -
22 83509 Business services - 0 - - - 0 0 0
23 93009 Market services of education, health...... - - - - - - - -
24 94000 Recreational and cultural services - 1 - - 0 1 0 -
25 95009 Household services, incl. auto repair...... - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - - - -
27 98099 Producers of government services.......... - - - - - - 322 -
28 Total (1-27) 18 23 147 3 964 93712 8942 58220
29 IMPOIS...coviiieiiiiiiiiniccieeeneeses e s seensaeaeaees 8 5 114 1 438 34683 2157 489
30 Danish resource extraction €tc. ..........c.coweeeevens - - - - - 79558 - -
31 Materials recycled.......ccoooeiiniisiccccnnicnn. - - - - - 2368 - -
32 Water added to products..........cccccoiiiiiniiinnn. - - - - - 3329 - -

33 Households

34 Total 26 28 261 4 1402 213650 11 099 58 709
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Table 5.1.a

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
0 0 0 0 324 0 0 85 0 0 0 0 0 1
3 0 11 1 - 50 - - - - - - - 2
- - - - - - - 9 - - - - - 3
9797 105 71 - 1517 21543 - 1 - - - - - 4
2 0 11 2 2 2 10 454 3 1 4 0 8 5
0 0 2 0 0 2 1 0 1 0 0 0 0 6
10 2 120 5 0 269 2 0 1 0 1 0 1 7
17 1 78 13 4 11 87 1 6 2 7 1 50 8
219 31 225 11 258 2477 306 24 911 32 19 4 28 9
1660 41 30 0 0 10 607 6 0 0 0 0 0 0 10
11 23 209 1 - 18 0 - 0 - - - 0 11
14 6 589 4 0 225 11 0 1 0 0 0 1 12
0 0 4 4 0 3 0 0 0 0 0 0 0 13
110 37 38 1 306 3 11 6 2 2 4 1 5 14
2 1 13 1 7 7 54 14 17 3 16 311 20 15
- 39 1 - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
11 845 287 1401 43 2417 35217 489 593 941 41 51 316 114 28
1912 305 2 051 74 9367 2 509 244 132 1018 19 18 3 47 29
- - - - - 20 490 - - - - - - - 30
622 547 - - - 541 - - - - - - - 31
514 - - - 42 - - - - - - - - 32
33
14 893 1139 3451 117 11826 58757 733 724 1959 60 69 319 161 34

demand Residuals etc. Total

Construc-
Changes in Carbon, Sulphur, Energy, tion, Specific
stocks Exports Total C S others repairs Packaging waste  Others Total

510 4297 5992 454 2 108 20 10 - 3663 4257 25528 1
4 294 459 2 0 0 0 0 - 0 2 1521 2
18 157 186 218 3 35 1 4 - 6 265 1766 3
-1 868 5126 3957 93 1 25 0 1 - 8 128 45 696 4
204 3 864 7023 615 4 127 8 397 - 6244 7395 23576 5
-2 110 272 39 0 11 2 13 - 43 107 423 6
- 830 1392 162 0 161 3 21 - 10 357 2707 7
-8 548 802 124 1 42 5 8 - 30 210 1997 8
77 4311 6145 215 1 399 4 69 - 4266 954 14506 9
- 886 1596 741 532 5 185 2 20 175 143 1062 14893 10
10 486 499 37 0 14 1 2 127 190 372 1139 11
-208 1315 1617 141 0 34 13 107 35 547 878 3451 12
0 50 75 4 0 1 1 7 - 10 23 117 13
14 - 496 6671 62 3639 7 0 - 12 10391 11826 14
- - 57652 234 1 40 7 3 - 241 525 58757 15
-9 233 -42 356 1 61 54 118 - 144 733 733 16
- - 645 26 0 7 14 1 - 32 79 724 17
- - - 1591 8 271 17 1 - 72 1959 1959 18
- - - 40 0 7 3 0 - 9 60 60 19
- - - 24 0 5 16 1 - 23 69 69 20
- - - 5 0 1 311 0 - 2 319 319 21
- 4 4 33 0 7 20 1 - 95 157 161 22
- - - 15 0 3 2 0 - 6 26 26 23
- 0 0 7 0 1 7 0 - 11 27 28 24
- - - 83 0 14 8 12 - 144 261 261 25
- - - 1 0 0 0 0 - 3 4 4 26
- - 322 235 1 50 55 21 - 717 1080 1402 27
-2144 23220 88238 11 956 90 5248 580 817 337 12671 31699 213650 28
- 952 1935 3630 38312 29
- - - 79558 30
- - - 2368 31
- - - 3329 32
2728 2 979 7390 11099 11099 33
3096 25156 91 868 14 684 93 6227 580 817 337 20061 42799 348317 34
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Table 5.1.b Imports by industries 1990 - All commodities - 1 000 ton

Input

11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc................... 48 0 0 0 165 6 0 0 2
2 12000 Forestry and logging......... 0 - - 0 - 191 2 0
3 13000 Fishing........ccccceueun. 3 - 1 - 216 - - - 3
4 20000 Mining and quarrying.................. 165 - 0 185 255 11 0 64 4622
5 31000 Manuf. of food, beverages, tobacco....... 2503 0 14 1 957 16 13 25 243
6 32000 Textile, clothing, leather industry.......... 0 0 0 0 1 77 8 1 18
7 33000 Manuf. of wood products, incl. furnit.... 1 0 0 0 11 2 708 143 6
8 34000 Manuf. of paper, printing, publishing.... 1 0 0 0 46 29 772 21
9 35000 Chemical and petroleum industries........ 1170 1 88 22 175 63 43 52 2944
10 36000 Non-metallic mineral products. 4 0 0 10 39 1 10 5 57
11 37000 Basic metal industries.................. 0 - - 0 5 0 10 1 5
12 38000 Manuf. of fabricated metal products...... 0 0 0 0 24 5 23 5 24
13 39000 Other manufacturing industries 0 0 0 0 0 1 0 1 55
14 40000 Electricity, gas and water............o.cocueu.. - - - 1 7 - 0 - -
15 50000 ConStruction...........ccceeeeruemneenrcsesverennns - - - - - - - - -
16 60099 Wholesale and retail trade...................... - - - - - - - - 2
17 63000 Restaurants and hotels.............cocoovennenne - - - - - - - - -
18 71000 Transport and storage.... - - - - - - - - -
19 72000 Communication.............. - - - - - - - - -
20 80099 Financing and insurance - - - - - - - - -
21 83110 DWellings.....cccovveererencnnircrcnimenrcineen - - - - - - - - -
22 83509 BUsSIness SEIrVICES.......cccoreereerrerevsmenanenns - - - - - - - - 0
23 93009 Market services of education, health...... - - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - 0 -
25 95009 Household services, incl. auto repair..... - - - - - - - - -
26 95399 Other producers, excl. government. - - - - - - - - -
27 98099 Producers of government services.......... - - - - - - - - -
28 Total (1-27) 3897 1 102 220 1902 187 1036 1070 8003
Input (cont.) Final

Private Capital

93009 94000 95009 95399 98099 Total consump. formation

1 11000 Agriculture, horticulture etc........ccoeeu... 0 0 0 0 14 256 206 0
2 12000 Forestry and logging..........ccocooivvivrinnnen. - - - - 0 202 11 17
3 13000 Fishing......cccovecviereieremireniimerneeiieiennne - - - - 2 231 10 -
4 20000 Mining and qUAITYINg.........cooveevemererecnnns - - - - 136 16913 45 -
5 31000 Manuf. of food, beverages, tobacco....... 0 1 1 0 34 4023 544 0
6 32000 Textile, clothing, leather industry.......... 0 0 0 0 4 130 77 9
7 33000 Manuf. of wood products, incl. furnit.... 0 0 3 0 2 1429 41 48
8 34000 Manuf. of paper, printing, publishing.... 1 1 3 0 51 1087 33 0
9 35000 Chemical and petroleum industries........ 7 3 59 1 159 7050 983 10
10 36000 Non-metallic mineral products............... 0 0 3 0 13 842 33 8
11 37000 Basic metal industries...........ccccoovvimneen - - 2 - 3 1010 1 1
12 38000 Manuf. of fabricated metal products...... 0 1 43 0 18 1350 150 394
13 39000 Other manufacturing industries.............. 0 0 1 0 2 81 15 3
14 40000 Electricity, gas and water...........coccoveveee - - - - - 42 7 -
15 50000 CONStruction.........c.ooeeeeveerreereemvennniesinnae - - - - - - -
16 60099 Wholesale and retail trade............ceece.. - - - - - 37 -2 -
17 63000 Restaurants and hotels.......ccccocoovinnnne. - - - - - - - -
18 71000 Transport and Storage..............ocorevercrnns - - - - - - - -
19 72000 Communication...........c.oooevuuirmrernrneunncns - - - - - - - -
20 80099 Financing and insurance.........cccocceevuennn. - - - - - - - -
21 83110 Dwellings....c.ocecevviiciicrincineccceienenns - - - - - - - -
22 83509 Business SErviCes.......cooureeirmarereens - 0 - - 0 0 0 0
23 93009 Market services of education, health...... - - - - - - - -
24 94000 Recreational and cultural services.......... - 0 0 - 0 0 0 -
25 95009 Household services, incl. auto repair..... - - - - -
26 95399 Other producers, excl. government........ - - - - - - - -
27 98099 Producers of government services.......... - - - - - - -
28 Total (1-27) 8 5 114 1 438 34683 2157 489
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Table 5.1.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509

0 0 1 0 0 0 0 18 0 0 0 0 0 1
0 0 2 0 - 7 - - - - - - - 2
- - - - - - - 6 - - - - - 3
856 19 11 1 9331 1257 - 0 - - - - - 4
95 1 19 1 0 2 3 90 1 0 1 0 2 5
1 0 5 3 0 8 2 0 1 0 0 0 0 6
19 1 59 21 1 434 7 0 2 1 2 0 5 7
20 0 17 10 2 28 44 1 4 1 4 0 22 8
548 12 217 22 32 200 172 14 1004 16 10 2 16 9
290 18 17 0 0 373 2 0 0 0 0 0 0 10
22 100 818 4 - 37 1 - 0 - 0 - - 1
24 116 879 7 0 158 13 0 6 0 0 0 2 12
9 0 3 5 0 3 0 0 0 0 0 0 0 13
28 4 1 - - - - - - - - - - 14
- - - - - - - - - - 15
- 35 0 - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
1912 305 2051 74 9367 2509 244 132 1018 19 18 3 47 28
demand Total
Changes
in stocks  Exports Total
-19 42 230 485 1
-1 2 29 231 2
15 58 83 313 3
-379 173 - 160 16 753 4
-48 284 780 4 803 5
-4 27 110 240 6
-43 70 116 1545 7
5 42 81 1167 8
-348 779 1423 8474 9
- 64 73 49 891 10
1 98 101 1111 11
-49 276 77 2120 12
-9 4 13 94 13
-6 1 2 43 14
- - - - 15
-1 5 3 39 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- 1 1 1 22
- - 23
- 0 0 0 24
- - - - 25
- - - - 26
- - - - 27
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For final demand

Exports

Private consumption

Imports

Gross capital formation

Residuals

In the case of the primary industries agriculture, horticulture, forestry and logging,
fishing and mining and quarrying, the table shows that a very large part - or the
bulk - of the input into the industries comes directly from nature. For example,
12.4 million tonnes out of a total input of 25.5 million tonnes came from nature for
agriculture and horticulture, etc. and 43.7 million tonnes out of 45.7 million tonnes
for mining and quarrying.

Commodities supplied for final demand (viz. for private consumption, gross
capital formation, changes in stocks and exports) weighed a total of 91.9 million
tonnes. The bulk, 88.2 million tonnes came from Danish production, and of this
57.7 million tonnes were materials supplied from the construction industry to gross
capital formation. If this large individual item is disregarded, the final demand of
other Danish commodities can be put at 30.6 million tonnes. 23.2 million tonnes
were exported, 8.9 million tonnes were supplied to private consumption and 2.1
million tonnes were drawn from stocks.

As far as exports were concerned, it was supplies from mining and quarrying
(primarily oil and natural gas), the food products, beverages and tobacco industry
and the chemical and petroleum products industry (primarily refined oil products),
which were the most significant in terms of weight.

In the case of private consumption, commodities from agriculture and horticulture
etc., the food products, beverages and tobacco industry and the chemical and pe-
troleum products industry (primarily refined oil products) dominated the picture.

Imported commodities (row 29) for private consumption weighed 2.2 million ton-
nes in all. This corresponds to roughly 20% of total private consumption.

If supplies of building and construction materials are disregarded as far as gross
capital formation are concerned, barely half the gross capital formation came from
abroad in terms of weight.

Residuals from the industries weighed a total of 31.7 million tonnes. Of these,
more than half were energy related. Building waste amounted to 0.6 million ton,
packaging 0.8 million ton and specific waste quantities (cf. section 4.2) to 0.3 mil-
lion tonnes. Other residuals (section 4.5) were recorded at 12.7 million tonnes.

Looking at the distribution of residuals by industry it is evident that the largest
contributors were the electricity, gas and water industry with 10.4 million tonnes
or barely one-third of the total residuals. 6.7 million tonnes of this industry’s
residuals consisted of carbon, which was discharged into the air in connection with
CO, emissions.

Among other industries with large residuals, mention may be made of agriculture
and horticulture etc. and the food products, beverages and tobacco industry. As far
as the industry for agriculture, horticulture etc. is concerned, the residuals origi-
nated primarily from the use of agricultural lime (cf. section 5.3.3) and chemicals
and fertilisers (section 5.3.7). As far as the food products, beverages and tobacco
industry is concerned, the residuals mainly came from the animal and vegetable
raw materials used in the industry (cf. section 5.3.2).

The transport and storage industry had residuals in the region of 2.0 million ton-
nes, the bulk of which was represented by energy related residuals. As far as this
industry is concerned - as in the case of all other service industries - the only
physical output is precisely the residuals.
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In the case of households (row 33), the residuals correspond by definition to the
total commodity input for private consumption, viz. 11.1 million tonnes. Of this,
one-third is made up of energy related residuals. If we look at the column for
commodities supplied for private consumption, it may immediately be concluded
that the bulk of the residuals from households comes from commodities supplied
by agriculture, horticulture etc. and the food products, beverages and tobacco in-
dustry.

Table 5.1.b shows the import of commodities broken down by supplying foreign
industry (first column text) and the receiving Danish industry (table heading). Row
28 in this table is identical to row 29 in table 5.1.a.

Of the total imports into Denmark amounting to 38.3 million tonnes, 16.8 million
tonnes, or just 44%, were supplied from foreign mining and quarrying industry
(primarily energy products), 8.5 million tonnes or just over 20% from foreign in-
dustry for chemical and petroleum products (refined energy products and other
chemical products). 4.8 million tonnes were supplied from the foreign food pro-
ducts, beverages and tobacco industry.
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332 commodities

General material
balance

Table 5.2.¢

Supply

Use

Intermediate
consumption

Agriculture

Food products

5.3.2 Animal and vegetable products

The tables cover 332 selected animal and vegetable products. The products are,
inter alia, live animals, fresh meat, preserved meat, sausages, fresh and prepared
fish, natural milk, milk products, fresh and preserved vegetables, fruits, nuts, flow-
ers, coffee, tea, cocoa, confectionery, spice oils, pasta products, edible ice, beer,
soda water, wine, spirits, sugar beet refuse, animal foodstuffs, tobacco and tobacco
goods. Straw, firewood, wood, wood products, leather and leather ware are not
covered by this table - cf. instead sections 5.3.4, 5.3.9 and 5.3.10.

The general material balance for the exchange of vegetable and animal products
between the economy and the environment is shown in table 5.2.c.

General material balance - Animal and vegetable products 1990

Origin/supply Destination/use
Mill. ton Mill. ton
Imports 5.3 Exports 8.5
Danish resources 12.9 Accumulation 0.0
Water added to products 2.5 Changes in stocks 0.8
Residuals 114
Total 20.7 Total 20.7

The total flow of materials involving animal and vegetable products from the envi-
ronment to the Danish economy consisted of 20.7 million tonnes. Of this, 5.3 mil-
lion tonnes came from the rest of the world as imported commodities and 2.5 mil-
lion tonnes of water were supplied to products, while there was a net input of 12.9
million tonnes from Danish nature in the form of biomass.

8.5 million tonnes of animal and vegetable products were exported, 0.8 million ton
were put into stocks while 11.4 million tonnes ended up as residuals.

From table 5.2.a it may be seen that Danish animal and vegetable products used as
intermediate consumption accounted for 25.3 million tonnes. When the weight of
intermediate consumption materials exceeds the weight of the materials brought
into the Danish economy (and which leave the economy again), according to table
5.2.c, this is associated with the processing of products, and the materials being
recorded more than one time i.e. when they enter into the production of different
commodities. For example, both live pigs as well as pig meat are counted in table
5.2.a.

Of the 25.3 million tonnes of intermediate consumption materials, agriculture, hor-
ticulture, etc. accounted for the production of 14.9 million tonnes and the food
products, beverages and tobacco industry for 9 million tonnes. The largest
recipient of Danish animal and vegetable products as intermediate consumption
materials was naturally the food products, beverages and tobacco industry (18
million tonnes).

Agriculture etc. used 6.3 million tonnes or just over 16% of Danish-produced ani-
mal and vegetable products. When assessing this figure attention should be paid to
the fact that the agricultural products entered in the national accounts and accord-
ingly the physical input-output tables are primarily vegetable and animal products
which are sold on the market. This means, for example, that the bulk of the yield,
which is used for fodder in agriculture, is not entered.
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Restaurants

Government services
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Residuals
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From table 5.2.a it is also seen that private consumption of vegetable and animal
products accounted for a total of 5.3 million tonnes, of which 4.6 million tonnes
were supplied from Danish industries while 0.8 million ton were imported. The 5.3
million tonnes are again found in row 33 as waste products from private consump-
tion, since it is assumed that all products used in households end up as residuals.

Private consumption also receives supplies from restaurants and hotels and from
producers of government services. For the physical input-output table, these sup-
plies have been estimated on the basis of the inputs of vegetable and animal pro-
ducts in 63000 restaurants and hotels and 98099 producers of government services.
However, an estimated 17 000 tonnes and 8 000 tonnes respectively of food waste
have been deducted (estimated on the basis of Miljestyrelsen, 1997a).

In row 30, (Danish resource extraction etc.), the net input from nature is shown for
agriculture and horticulture, etc. as well as for fishing. The net input from nature
consist of the biomass growth which is not due to purchased vegetable and animal
products. It is calculated as the difference between inputs and outputs of animal
and vegetable products in the two industries.” As a result of this net statement of
inputs, there are no residuals from these two industries in connection with the
flows of vegetable and animal products. Residuals in the form of plant residues
and unused manure are substantial, and note must therefore naturally be made of
the fact that a gross listing would result in considerably higher figures (cf. section
6.1). Note also that biomass growth in connection with forestry is not recorded in
this table, but instead in table 5.9.a for wood, paper and products thereof.

The input of water as an addition to products in the food products, beverages and
tobacco industry is given at 2.5 million tonnes, or just over 11% of the total input
in the industry. Water used for the manufacture of inter alia, beer and soda water,
is contained in the 2.5 million tonnes.

The table shows that there were residuals of 5.8 million tonnes from the food pro-
ducts, beverages and tobacco industry. These residuals include, inter alia, solid
waste, the dry substance content of sludge from slaughterhouses, etc. and, natur-
ally, water content, which evaporates or is removed from products, as in the manu-
facture of skimmed milk powder, potato flour and sugar.

From table 5.2.b, which shows imports of vegetable and animal products broken
down by supplying foreign industry (first column text) and receiving Danish in-
dustry and groups of final demand (table heading), it is apparent that total imports
amounted to 5.3 million tonnes and that the industries received the bulk of it. Im-
ports of vegetable and animal products for use in agriculture amounted to 2.6 mil-
lion tonnes. The bulk was supplied by foreign food products and the beverages and
tobacco industry.

14 . . . .
The calculation of the net supply from nature taken as the difference between inputs and outputs of animal and
vegetable products does not take any account of the fact that a certain part of biomass growth originates, for
example, from purchased fertilisers. This, however, is of minor significance in terms of weight.
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Table 5.2.a Physical input-output table 1990 - Animal and vegetable products - 1 000 ton

Input
11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc..........ccco.c.. 2713 0 0 0 12 063 0 0 0 0
2 12000 Forestry and logging.. .
3 13000 Fishing.......ccoccoenvenne
4 20000 Mining and quarrying.................
5 31000 Manuf. of food, beverages, tobacco.
6 32000 Textile, clothing, leather industry...........
7 33000 Manutf. of wood products, incl. furnit..... - - - -
8 34000 Manut. of paper, printing, publishing..... 0 - - -
9 35000 Chemical and petroleum industries......... 13 0 0 0
10 36000 Non-metallic mineral products... .
11 37000 Basic metal industries . - - - - - - - - -
12 38000 Manuf. of fabricated metal products....... - - - - - - - - -
13 39000 Other manufacturing industries...... . - - - - - - - - -
14 40000 Electricity, gas and water..... . - - - - - - - - -
15 50000 Construction.........cccccoeue ..
16 60099 Wholesale and retail trade
17 63000 Restaurants and hotels... .
18 71000 Transport and storage...........c.ocooevvvvennnen - - - - - - - - -
19 72000 Communication.........cc.coeeveevevenenrcverveenne - - - - - - - - -
20 80099 Financing and insurance...
21 83110 Dwellings..........ccceune.. .
22 83509 BUSINESS SEMVICES. .....ccovvverveerveenrerenrencnnns - - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - - -
26 95399 Other producers, excl. government
27 98099 Producers of government services.......... - - - -
28 Total (1-27). 6266 0 37 0 18 005 1 1 3 83
0 0

29 IMPOTES....ooiiiiiiiii i s 2 556
11526 - 1 449 - - - - - -

75 - 0 - 1226 - - - 0

3 464 0 37 0 4709
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30 Danish resource extraction etc.
31 Materials recycled................. . -
32 Water added to products............ccoecvviiincnnnn - - - - 2 476 - - - -

33 Households.......ccccooviviiiiiiiiiiiien s

34 Total 20 348 0 1500 0 21801 2 3 3 190
Input Final

Private Capital
93009 94000 95009 95399 98 099 Total consump. formation

1 11000 Agriculture, horticulture etc.................... 0 0 0 0 40 14903 639 30
2 12000 Forestry and logging......... . - - - - - - -
3 13000 Fishing.................. . - - - - 4 1314 12 -
4 20000 Mining and quarrying - -
5 31000 Manutf. of food, beverages, tobacco 1 7 2 0 244 9037 2927 -
6 32000 Textile, clothing, leather industry........... - - - - - 0 - -
7 33000 Manut. of wood products, incl. furnit..... - - - - - 0 - -
8 34000 Manut. of paper, printing, publishing..... - - - - - 0 - -
9 35000 Chemical and petroleum industries......... 0 0 0 0 0 23 10 -
10 36000 Non-metallic mineral products.... .
11 37000 Basic metal industries..........c.ccce... . - - - - - - - -
12 38000 Manuf. of fabricated metal products....... - - - - - - - -
13 39000 Other manufacturing industries...... . - - - - - - - -
14 40000 Electricity, gas and water..... . - - - - - - - -
15 50000 Construction...........cccce.... .
16 60099 Wholesale and retail trade
17 63000 Restaurants and hotels.............cccceceenee. - - - - - - 645 -
18 71000 Transport and storage .
19 72000 Communication............. . - - - - - - - -
20 80099 Financing and insurance...............ocoou.... - - - - - - - -
21 83110 DWellINGS.....cecvvieeivineinrcerinccrerenenenene - - - - - - - -
22 83509 Business services - - - - - - - -
23 93009 Market services of education, health......
24 94000 Recreational and cultural services.......... - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - -

27 98099 Producers of government services.......... - - - - - -
28 Total (1-27) 1 7 2 0 288 25279 4 555 30
29 IMPOTTS...cererenrireernnerens ceererneserice reeenseseresecsscensece 0 1 0 0 41 4168 750 0
30 Danish resource extraction etc. .........cccoeeeeveveene - - - - - 12975

31 Materials recycled
32 Water added to products....

33 Households.......c.cccoovviviiiiiiinin i
34 Total 1 8 3 1 330 44897 5305 30
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Table 5.2.a

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
0 0 0 0 0 0 0 85 0 0 0 0 0

1 2 10 453 3 1 3 0 7
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demand Residuals etc. Total
Construc-
Changes Carbon, Sulphur, Energy, tion, Specific
in stocks Exports  Total C S others repairs Packaging waste  Others  Total

186 4290 5446 1 1 20 348
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18 157 186 . - 1500
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6 062 44 897 28
83 274 1107 5275 29
12 975 30

2476 32
5305 5305 5305 33
811 8518 14664 11367 11 367 70929 34
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Table 5.2.b Imports by industries 1990 - Animal and vegetable products - 1 000 ton

Input

11000 12000 13000 20000 31000 32000 33000 34000 35000
1 11000 Agriculture, horticulture etc................. 48 0 0 0 165 0 0 0 1
2 12000 Forestry and logging - - - - - - 2 - 0
3 13000 Fishing..... 3 - 1 - 216 - - - 3
4 20000 Mining and quarrying.........c.coccceveeeenee. - - - - - - - - -
5 31000 Manuf. of food, beverages, tobacco..... 2502 0 14 0 930 1 0 0 99
6 32000 Textile, clothing, leather industry........ - - - - 0 0 - - -
7 33000 Manuf. of wood products, incl. furnit.. - - - - 0 - - - 0
8 34000 Manuf. of paper, printing, publishing.. 0 - - - - - - - -
9 35000 Chemical and petroleum industries...... 2 0 0 0 9 0 0 0 3

10 36000 Non-metallic mineral products............. - - - - - - - -
11 37000 Basic metal industries..........cc.ccccoevcmenne. - - - - - - - - -
12 38000 Manuf. of fabricated metal products.... - - - - - - - - -
13 39000 Other manufacturing industries............ - - - - - - - - -
14 40000 Electricity, gas and water... - - - - - - - - -
15 50000 Construction...........ccccoveece. - - - - - - - - -
16 60099 Wholesale and retail trade.................... - - - - - - - - -
17 63000 Restaurants and hotels...........cconvncenee - - - - - - - - -
18 71000 Transport and StOrage..........occoeeveeeceen - - - - - - - - -
19 72000 Communication..........ccccceeeerccnncrecnsnne - - - - - - - - -
20 80099 Financing and insurance.... - - - - - - - - -
21 83110 Dwellings.....ccoccvcevenernvvnennnee - - - - - - - - -
22 83509 Business SErviCes......c.oouueuevvenununns - - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - - -
25 95009 Household services, incl. auto repair... - - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - - -
27 98099 Producers of government services........ - - - - - - - - -
28 Total (1-27) 2556 0 14 0 1320 1 2 1 107
Input (cont.) Final
Private Capital
93009 94000 95009 95399 98099 Total consump. formation
1 11000 Agriculture, horticulture etc................. 0 0 0 0 14 249 206 0
2 12000 Forestry and logging..........ccoeemeurrnnnin, - - - - - 2 - -
3 13000 Fishing..... - - - - 2 231 10 -
4 20000 Mining and quarrying...........cccceeeeenne. - - - - - - - -
5 31000 Manuf. of food, beverages, tobacco..... 0 1 0 0 25 3 668 520 -
6 32000 Textile, clothing, leather industry........ - - - - - 1 - -
7 33000 Manuf. of wood products, incl. furnit.. - - - - - 0 - -
8 34000 Manuf. of paper, printing, publishing.. - - - 0 - -
9 35000 Chemical and petroleum industries...... 0 0 0 0 1 17 15 -
10 36000 Non-metallic mineral products............. - - - - - - - -
11 37000 Basic metal industries...........cccooeeenenns - - - - - - - -
12 38000 Manuf. of fabricated metal products.... - - - - - - - -
13 39000 Other manufacturing industries............ - - - - - - - -
14 40000 Electricity, gas and water........c.cccceee. - - - - - - - -
15 50000 Construction..........cceeeeeeeeuvene - - - - - - - -
16 60099 Wholesale and retail trade.................... - - - - - - - -
17 63000 Restaurants and hotels...........ccccovennne - - - - - - - -
18 71000 Transport and Storage..........coeveueeerenns - - - - - - - -
19 72000 Communication . - - - - - - - -
20 80099 Financing and insurance............ccccoue. - - - - - - - -
21 83110 Dwellings - - - - - - - -
22 83509 Business services. - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - -
25 95009 Household services, incl. auto repair... - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - -
27 98099 Producers of government services........ - - - - - - - -
28 Total (1-27) 0 1 0 0 41 4168 750 0
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Table 5.2.b
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
0 0 0 0 0 0 0 18 0 0 0 0 0 1
- - 0 - - - - - - - - - - 2
- - - - - - - 6 - - - - - 3
- - - - - - - - - - - - - 4
0 0 1 0 0 0 1 90 0 0 0 0 1 S
- - - 0 - - - - - - - - - 6
- - - - - - - - - - - - - 7
- - - - - - - - - - - - 8
0 0 0 0 0 0 0 1 0 0 0 0 0 9
- - - - - - - - - - - - - 10
- - - - - - - - - - - - - 1
- - - - - - - - - - - - - 12
- - - - - - - - - - - - - 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
0 0 1 1 0 0 2 116 1 0 1 0 2 28
demand Total
Changes in
stocks  Export Total
-20 42 228 477 1
0 0 0 3 2
15 58 83 313 3
- - - - 4
86 173 778 4 446 S
- - - 1 6
0 - 0 0 7
- - - 0 8
2 1 18 35 9
- - - 10
- - - - 11
- - - - 12
- - - - 13
- - - - 14
- - - - 15
- - - - 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- - - - 22
- - - - 23
- - - - 24
- - - - 25
- - - - 26
- - - - 27
83 274 1107 5275 28
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101 commodities

General material
balance

Table 5.3.c

Supply

Use

Mining and quarrying

Intermediate
consumption

Gross capital formation

Output from
construction

5.3.3 Stone, gravel and building materials, etc.

The tables cover 101 commodities and groups of commodities from the national
accounts, including salt, sulphur, quartz, sand, clay, chalk, marble, gypsum, ce-
ment, mortar, concrete, cryolite, iron ore, copper ore, slag from iron and steel pro-
duction, ash, peat, tar, asphalt, paving stones, bricks and ceramics.

The general material balance for the transactions in these materials in the economy
and between the economy and the environment is shown in table 5.3.c.

General material balance - Stone, gravel and building materials, etc. 1990

Origin/supply Destination/use

Mill. ton Mill. ton
Imports 4.1 Exports 3.5
Danish resources 55.8 Accumulation 57.7
Water added to products 0.5 Changes in stocks -33
Recycling of residuals 1.4 Residuals 4.0
Total 61.8 Total 61.8

The total flow of materials from the environment to the Danish economy within
this group of commodities amounted to 61.8 million tonnes. On the supply side,
extraction from Danish nature of 55.8 million tonnes constituted an entirely domi-
nant share, while imports from the rest of the world amounted to 4.1 million ton-
nes. Moreover, on the supply side, there are relatively modest material flows of
water as an additive to products and a recycling of residuals.

On the use side, an accumulation of 57.7 million tonnes of materials constituted
the bulk of the 61.8 million tonnes. Exports were relatively modest. Residuals
were also of less significance in terms of weight.

It is shown in the physical input-output table 5.3.a that the extraction from Danish
nature totalling 55.8 million tonnes breaks down into 35.3 million tonnes from the
industry for mining and quarrying and 20.5 million tonnes from the construction
industry. The total mining and quarrying of 55.8 million tonnes are recorded on the
basis of statistics by the Miljoministeriet, 1992 and Skov- og Naturstyrelsen, 1992.
The 35.2 million tonnes is calculated on the basis of the turnover of the relevant
materials, which according to production statistics and the national accounts at
Statistics Denmark took place in the industry for mining and quarrying. The differ-
ence of 20.5 million tonnes is assumed to represent quantities not covered by the
latter statistics, including unsold quantities of gravel and stone, which are
extracted by enterprises from their own gravel pits, etc.

The physical input-output table for stone, gravel and building materials, etc. shows
that 53.2 million tonnes of the Danish-produced gravel, stone and building materi-
als, etc. were used as intermediate consumption and that 4.3 million tonnes were
correspondingly imported.

Furthermore, it is seen that the extraction of raw materials from nature and the
flows of intermediate consumption materials totalling 57.7 million tonnes are fi-
nally delivered from the construction industry to gross fixed capital formation.

The 57.7 million tonnes are estimated on the basis of a calculation of output from
construction. The estimation of this output is furthermore based on an assessment
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of the quantity and type of the industry’s raw material purchases” and the weight of
the industries’ own extraction of gravel, stone and clay, etc. From the total output
0.6 million ton, corresponding to materials for repair and maintenance of
buildings, are deducted while the remaining 57.7 million tonnes are taken as gross
capital formation.

Apart from the input of intermediate consumption materials supplied from the in-
dustry for mining and quarrying and own resource extraction of gravel and stone,
input in the construction industry consists primarily of intermediate consumption
materials supplied from the industry for the non-metallic mineral products indus-
try. This input covers especially factory-produced concrete and concrete products.
In addition, there is an input of 2.2 million tonnes from the industry for the chemi-
cal and petroleum products industry consisting of, among other things, supplies
from asphalt factories.

The repair and maintenance of buildings (0.6 million ton) are regarded, on the one
hand, as intermediate consumption supplied from the construction industry and, on
the other, as connected to the removal of a corresponding quantity of waste. The
latter is linked with the assumption that, when new materials are supplied in con-
nection with the repair and maintenance of buildings, a removal of a corresponding
quantity of materials takes place. The result of this accounting practice is that, in
the residual part of the physical input-output table, industry-distributed residuals of
building materials appear which correspond precisely to the industry-allocated
inputs from the construction industry to the industries in row 15 of the table.

It is possible that the above-mentioned calculation of the production by building
and construction enterprises on the basis of the input of materials overestimates
the actual output. The calculation does not take account of the fact that not all ma-
terials are necessarily fully utilised, and that not all extracted raw materials are
necessarily removed, ultimately, from nature. The calculated gross capital forma-
tion (57.7 million tonnes) must therefore be interpreted broadly as covering not
only the accumulation of buildings and installations but also partly as
accumulation of materials in nature.

In the present physical input-output table no account has been taken of waste
quantities which have arisen in connection with the demolition of old buildings or
in connection with the demolition and/or repair of installations. Since a significant
proportion of these demolition materials, however, are, recycled by the construc-
tion industry, the significance of this omission is that the flows of materials are
reduced on the input as well as the output side and that the residual entry therefore
is only affected, to a minor extent, by the omission.

By analysing the amount of waste from construction, which is not recycled, it may
be mentioned that the recorded quantities of deposited construction waste
amounted to 0.4 million ton in 1994 (Miljestyrelsen, 1996b), and that the degree of
recycling presumably rose from 1990 to 1994.

Specific quantities of waste cover, 36000 Non-metallic mineral products industry,
inter alia, concrete waste and cement dust which have not been recycled. In the
case of 37000 Basic metal industry, what is involved is waste sand and furnace
slag, whereas in the case of industry 38000 Manufacture of fabricated metal pro-
ducts, various blasting products constitutes the waste.

15 . . . .
Purchased energy products are not included in the calculation of the volume of production whereas, for exam-
ple, concrete, cement, bricks, timber and iron sections are.
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Table 5.3.a Physical input-output table 1990 - Stone, gravel, building materials, etc. - 1 000 ton

Input

11000

12000

13000

20000

31000

32000

33000

34000

1 11000 Agriculture, horticulture etc.
2 12000 Forestry and logging.........
3 13000 Fishing.......cccocoeeein
4 20000 Mining and quarrying.................
5 31000 Manuf. ot food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manut. of wood products, incl. furnit.....
8 34000 Manut. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products....
11 37000 Basic metal industries .
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries......
14 40000 Electricity, gas and water.....
15 50000 Construction.........cccc.ce....
16 60099 Wholesale and retail trade -
17 63000 Restaurants and hotels..........ccocoeeennnne
18 71000 Transport and Storage...............ooeevcrevieene
19 72000 Communication.............
20 80099 Financing and insurance... .
21 83110 DWellings.....c.cocoereiiniiniicineniiencneerenne
22 83509 BUsIiness SErVICES.....c.coueuerinrereerenrarenvaens
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair.
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOTES...ciiieiiieir it eererne e ereseneer e sessesessesens

30 Danish resource extraction etc..........cccoovevenneene
31 Materials recycled.................
32 Water added to products

33 Households.........ccocoeiiiiiiiiiniieiein e eeeneieeinne
34 Total

1989

37181

286

48

1 @0

1S =

14

14

36

3413

Input (cont.)

93009

94000

95009

95399

98099

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc....................
2 12000 Forestry and logging.........
3 13000 Fishing........c.ccccoveneinne
4 20000 Mining and quarrying
5 31000 Manut. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manut. of wood products, incl. furnit.....
8 34000 Manut. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products.... .
11 37000 Basic metal industries.................
12 38000 Manuf. of fabricated metal products..
13 39000 Other manufacturing industries.......
14 40000 Electricity, gas and water......
15 50000 Construction..........c.c......
16 60099 Wholesale and retail trade.
17 63000 Restaurants and hotels...
18 71000 Transport and storage. .
19 72000 Communication.........cc.ccceeeeerrnerenenrcnenees
20 80099 Financing and insurance.............ccceeeeene
21 83110 Dwellings......cccoeeeene
22 83509 Business services
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27).

29 IMPOTS.....coeciiiiiiiiiiierrec e

30 Danish resource extraction etc. .......c.cccecceereecene
31 Materials recycled....... .
32 Water added to products...........cccooviviinnncnn.

33 Households........ccooeviiiiiiiiiinie e
34 Total

497

53214
4286

55778
1412
514

115204

N

792

57 653
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Table 5.3.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
N N N N N N N N N N N N N 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
9797 105 71 - - 21543 - 1 - - - - - 4
0 - 0 - 0 - - - - - - - 5
- - - - - - - - - - - - 6
- - - - - - - - - - - - - 7
- - - - - - - - - - - - - 8
121 1 5 0 0 2228 0 - 0 0 0 - 0 9
1 655 41 20 0 0 10579 0 0 0 0 0 0 0 10
- - - - - - - - - - - - - 11
1 0 0 - - 22 - - - - - - - 12
- - - - - - - - - - - - - 13
- - - - - - - - - - - - - 14
2 1 13 1 7 7 54 14 17 3 16 311 20 15
- - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - 27
11576 148 109 1 7 34379 54 15 17 3 16 311 21 28
1162 37 32 2 0 1649 0 0 0 0 0 29
- - - - - 20490 - - - - - - - 30
622 - - - - 541 - - - - - - - 31
514 - - - - - - - - - - - 32
33
13 874 185 140 2 7 57059 54 15 17 3 16 311 21 34
demand Residuals etc. Total
Changes Carbon, Sulphur, Energy, Construction, Pack- Specific
in stocks Exports Total C S others repairs aging  waste  Others Total
- - - 20 1969 1989 1989 1
- - - 0 0 0 0 2
- - - 1 0 1 1 3
-1 908 1528 319 0 0 0 37181 4
- 0 - 8 278 287 286 5
- - - 2 63 65 65 6
- - - 3 11 14 14 7
- - - 5 31 36 36 8
25 104 134 4 447 451 3413 9
- 879 1522 670 2 175 . 107 284 13874 10
- - - 1 113 72 185 185 11
-2 4 2 13 35 67 115 140 12
- 0 0 1 2 2 2 13
- - - 7 0 7 7 14
- - 57652 7 -1180 -1173 57059 15
- - - 54 0 54 54 16
- - - 14 1 15 15 17
- - - 17 0 17 17 18
- - - 3 0 3 3 19
- - - 16 0 16 16 20
- - - 311 0 311 311 21
- - - 20 0 21 21 22
- - - 2 0 2 2 23
- - - 7 0 7 7 24
- - - 8 0 8 8 25
- - - 0 0 0 0 26
- - - 55 441 497 497 27
-2 765 3159 58 777 580 323 2310 3213 115204 28
-563 353 - 147 4139 29
55778 30
1412 31
514 32
792 792 792 33
-3328 3512 58630 580 323 3102 4005 177839 34
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Table 5.3.b Imports by industries 1990 - Stone, gravel, building materials, etc. - 1 000 ton

Input
11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc................. - - - - - - - - _
2 12000 Forestry and logging
3 13000 Fishing, - - - - - -
4 20000 Mining and quarrying.............cececvenucun. 48 - 0 141 36 11
5 31000 Manuf. of food, beverages, tobacco..... - - - 0 0 -
6 32000 Textile, clothing, leather industry........ - - - - - - - - -
7 33000 Manuf. of wood products, incl. furnit.. - - - - - -
8 34000 Manuf. of paper, printing, publishing..
9 35000 Chemical and petroleum industries......
10 36000 Non-metallic mineral products.....
11 37000 Basic metal industries................... - - -
12 38000 Manuf. of fabricated metal products.... - - - - - - - - 0
13 39000 Other manufacturing industries............ - - - - - - - - 46
14 40000 Electricity, gas and water..................... - - - - - - - - -
15 50000 Construction - - - - - - - - -
16 60099 Wholesale and retail trade.................... - - - - - - - - -
17 63000 Restaurants and hotels...........ccccoeeneens - - - - - - - - -
18 71000 Transport and storage............cocceeveecencs - - - - - - - - -
19 72000 Communication............ - - - - - - - - -
20 80099 Financing and insurance..
21 83110 Dwellings - - - - - - - - -
22 83509 Business services. - - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - - -
25 95009 Household services, incl. auto repair... - - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - - -
27 98099 Producers of government services........ - - - - - - - - -
28 Total (1-27). 52 - 0 152 57 11 4 9 972
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Input (cont.) Final

Private Capital
93009 94000 95009 95399 98099 Total consump. formation

1 11000 Agriculture, horticulture etc................. - - - - - - - -
2 12000 Forestry and logging - - - - - - - -
3 13000 Fishing - - - - - - - -
4 20000 Mining and qUarTying............cccceeecuuenecs - - - - 136 2453 40 -
5 31000 Manuf. of food, beverages, tobacco..... - - - - 0 90 0 -
6 32000 Textile, clothing, leather industry........ - - - - - - - _
7 33000 Manuf. of wood products, incl. furnit.. - - - - - - - -
8 34000 Manuf. of paper, printing, publishing.. - - - - - - - -
9 35000 Chemical and petroleum industries...... - - - - 0 989 0 -
10 36000 Non-metallic mineral products............. 0 0 0 0 12 696 21 1
11 37000 Basic metal industries.........cccoeeeecmuencee. - - - - - 1 - -
12 38000 Manuf. of fabricated metal products.... - - - - - I
13 39000 Other manufacturing industries............ - - - - - 56 0 0
14 40000 Electricity, gas and water.
15 50000 Construction - - - - - - - -
16 60099 Wholesale and retail trade.................... - - - - - - - -
17 63000 Restaurants and hotels..........cooccceeeee - - - - - - - -
18 71000 Transport and Storage..........c.cccccceveenes - - - - - - - -
19 72000 Communication - - - - - - - -
20 80099 Financing and insurance.........cccccocuce.u - - - - - - -
21 83110 Dwellings - - - - - - - -
22 83509 BUSINESS SEIVICES....eeueemeeecrereeeeeeienaecns - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - -
25 95009 Household services, incl. auto repair... - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - -

27 98099 Producers of government services........ - - - - - - - -
28 Total (1-27) 0 0 0 0 148 4286 61 1
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Table 5.3.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
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Agricultural lime

Negative residuals

Recycling

Water

There is an input of 2 million tonnes of stone, gravel etc. for agriculture, horticul-
ture etc. The bulk (1.7 million tonnes) is supplied by the industry for mining and
quarrying. Agricultural lime is the predominant material. The input is balanced
with a corresponding residual in the row for agriculture and horticulture, etc.

The negative residual from the construction industry of approximately 1.2 million
tonnes is due to the fact that, when calculating the industry’s production, a number
of materials have been included, which are not covered by the table. This is the
case, for example, with metal ware used in the industry. Since these materials are
excluded from the input side, but are included in the output side, we arrive at a
negative residual. The counterpart to this is the comparatively large positive re-
siduals in the physical input-output tables for wood, paper and commodities
thereof (table 5.9.a) and also metals, machinery, apparatus, means of transport, etc.
(table 5.6.a). The negative and positive residuals do, to a certain extent, cancel out
each other when all commodities are viewed collectively, as is the case in table
5.1.a.

With regard to the recycling side (row 31), we find a total input of recycled mate-
rials within this group of commodities of 1.4 million tonnes. The industries, which
receive the recycled materials are 35000 chemical and petroleum industry (0.2 mil-
lion ton), 36000 Non-metallic mineral products industry (0.6 million ton) and
50000 Construction (0.5 million ton). The recycled materials in question are
mainly slag, fly ash and desulphurization products.

The water added to products in the 36000 Non-metallic mineral products industry
amounts to 0.5 ton and consists of water used for concrete production.
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Table 5.4.¢c

Supply

Use

Danish resource
extraction

Water

Intermediate

consumption

Private consumption

Exports
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5.3.4 Energy, weight (1,000 ton)

The group covers 24 selected products. These include gasworks gas, natural gas,
straw, coal, coke, crude oil, different kinds of petrol, diesel oil, fuel oil and fire-
wood. District heating and electricity are included with zero entries, since there is
no point listing these types of energy in units of weight - cf. instead section 5.3.5,
where the flows of energy are listed in PJ.

General material balance - Energy, weight 1990

Origin/supply Destination/use
Mill. ton Mill. ton
Imports 18.0 Exports 7.1
Danish resources 9.6 Changes in stocks -04
Residuals 21.0
Total 27.6 Total 27.6

Of the total supply of energy of 27.6 million tonnes, barely two-thirds were im-
ported from the rest of the world, while just over one-third came from the Danish
resource extraction.

On the use side, 7.1 million tonnes were exported while 21 million tonnes ended
up as residuals. There was a decrease in stocks of 0.4 million ton.

From the physical input-output table for energy products, table 5.4.a, it may be
seen in row 30 how the total Danish energy related resource extraction of 9.6 mil-
lion tonnes breaks down into the extracting industry. The bulk or (8.4 million ton-
nes) of resource extraction naturally takes place in the industry for mining and
quarrying. This extraction consists of crude oil and natural gas from the North Sea.
0.9 million ton are extracted via agriculture and horticulture etc. as straw used for
energy purposes. Finally, energy related resource extraction includes 0.3 million
ton of firewood via forestry.

No addition of water to products takes place apart from a modest quantity (42 000
tonnes) used as input in the electricity, gas and water industry. The water in ques-
tion 1s used in the manufacture of town gas from natural gas.

In terms of weight, the bulk of the energy was used for intermediate consumption
in the industries. Of the total use of 36.3 million tonnes, 11.8 million tonnes went
to the industry of electricity, gas and water, while 8.4 million tonnes of energy
products were supplied to the chemical and petroleum industry (including oil refin-
eries).

Private consumption of energy products amounted to 3.7 million tonnes, of which
1.6 million tonnes were supplied from the chemical and petroleum industry (oil
refineries). Agriculture, horticulture etc. supplied households with 0.5 million ton
of straw, while 0.9 million ton of energy products were imported for private con-
sumption.

The export of energy products of 7.1 million tonnes was mainly supplied by the
mining and quarrying industry (3.6 million tonnes) and the chemical and
petroleum industry (3 million tonnes).
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Table 5.4.a Physical input-output table 1990 - Energy - 1 000 ton

Input
11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc.........coeueee - - - - 9 - 37 - -
2 12000 Forestry and logging 217 2 0
3 13000 FiShing......ccccoveveiiioinrinniincrcneeennecnnene - - - - - - - -
4 20000 Mining and QUaITYIng..........cccoovvvvinennnn
5 31000 Manut. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manut. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products.....
11 37000 Basic metal industries.........ccccovevivvnnenn. - - - - - -
12 38000 Manuf. of fabricated metal products....... 0 - - - 0 -
13 39000 Other manufacturing industries...............
14 40000 Electricity, gas and water.......
15 50000 Construction...........ccccceevevenn. - - - - - - - -
16 60099 Wholesale and retail trade.....
17 63000 Restaurants and hotels....
18 71000 Transport and storage..
19 72000 Communication...........
20 80099 Financing and insurance.
21 83110 Dwellings.......ccccceevueee
22 83509 Business services - - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - - -
26 95399 Other producers, excl. government.........
27 98099 Producers of government services.......... - - - - - - - - -
28 Total (1-27) 324 1 172 58 504 45 382 100 3 461

29 IMPOTTS....coiiiiiiiin e 240 1 83 61 302 5 34 70 4972

30 Danish resource extraction etc.........c.coceceveeeenne 900 320 - 8 386 - - - - -
31 Materials recycled..............
32 Water added to products..

33 Households........c.ooooviiiniiins

34 Total 1464 322 255 8 505 806 50 416 170 8433
Input (cont.) Final

w
'
'
'
'

- 40 0
0

Private Capital
93009 94000 95009 95399 98099 Total consump. formation

1 11000 Agriculture, horticulture etc.........c...c..... - - - - - 369 516 -
2 12000 Forestry and logging.......... - - - - - 226 130 -
3 13000 Fishing........ccccoevevenncne - - - - - -
4 20000 Mining and quarrying - 4748 - -
5 31000 Manuf. of food, beverages, tobacco........ - - - - - 42 24 -
6 32000 Textile, clothing, leather industry........... - - - - - - - -
7 33000 Manut. of wood products, incl. furnit..... - - - - - 66 38 -
8 34000 Manut. of paper, printing, publishing..... - - - - - 1
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products.....
11 37000 Basic metal industries - - - - - - - -
12 38000 Manut. of fabricated metal products....... - - - - - 1 0 -
13 39000 Other manufacturing industries............... - - - - - - - -
14 40000 Electricity, gas and water............c......... 1 1 3 0 43 939 483 -
15 50000 Construction...........ccccouues -
16 60099 Wholesale and retail trade..
17 63000 Restaurants and hotels.............c.ccoceeinne - - - - - - - -
18 71000 Transport and StOrage.............co.oovvevenennne - - - - - - - -
19 72000 Communication...........
20 80099 Financing and insurance.
21 83110 Dwellings........cccccuuee. - - - - - - - -
22 83509 Business SEIVICES.........ccovvieininn - - - - - - - -
23 93009 Market services of education, healt
24 94000 Recreational and cultural services.......... - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - -
26 95399 Other producers, excl. government - - - - - - - -
27 98099 Producers of government services.......... - - -
28 Total (1-27). 13 6 67

1
29 MMNPOTIS....ooiiiiiiiiiiiiii s s 5 2 31 0 98 17075 893 -

30 Danish resource extraction €tc. ........cccceeeveenennne - - - - - 9 606 - -
31 Materials recycled -
32 Water added to products.........ccoovvivniiniinnininnn. - - - - - 42

33 Households........c.cccooivevvieviinn e
34 Total 18 8 98 1 286 36310 3710 -




The physical input-output tables - 53

Table 5.4.a

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
N - - - 324 - - - - - - - -1
0 - 3 1 - - - - - - - - -2
- - - - - - - - - - - - -3
- - - - 1517 - - - - - - - - 4
0 - 1 0 - - - - - - - - -5
- - - - - - - - - - - - -6
0 - 1 0 - - - - - - - - - 7
- - - - 1 - - - - - - - - 8
86 8 98 3 257 189 274 18 885 31 17 4 24 9
- - - - - - - - - - - - 10
- - - - - - - - - - - - -1
0 - 0 0 - - - - - - - - - 12
- - - - - - - - - - - - - 13
110 37 38 1 306 3 11 6 2 2 4 1 5 14
- - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
197 45 140 4 2 404 192 285 24 887 33 21 4 29 28
525 6 36 1 9 361 83 133 8 982 15 8 2 11 29
- - - - - - - - - - - - - 30
- - - - - - - - - - - - - 31
- - - - 42 - - - - - - - - 32
33
722 51 176 5 11807 275 418 32 1869 48 29 6 40 34

demand Residuals etc. Total

Changes Carbon, Sulphur, Slag and
in stocks  Exports Total C S ashes, etc. Others Total

9 5 531 454 2 108 564 1464 1
-48 12 94 2 0 0 2 322 2
- - - 218 3 35 255 255 3
40 3598 3638 93 1 25 118 8505 4
-9 2 18 615 4 127 746 806 5
- - - 39 0 11 50 50 6
-14 4 27 162 0 161 323 416 7
0 0 2 124 1 42 167 170 8
-3 3002 4622 215 1 399 615 8433 9
- - - 532 5 185 722 722 10
- - - 37 0 14 51 51 11
- 0 0 141 0 34 176 176 12
- - - 4 0 1 5 5 13
14 - 496 6671 62 1198 2441 10372 11807 14
- - - 234 1 40 275 275 15
- - - 356 1 61 418 418 16
- - - 26 0 7 32 32 17
- - - 1591 8 271 1869 1869 18
- - - 40 0 7 48 48 19
- - - 24 0 5 29 29 20
- - - 5 0 1 6 6 21
- - - 33 0 7 40 40 22
- - - 15 0 3 18 18 23
- - - 7 0 1 8 8 24
- - - 83 0 14 98 98 25
- - - 1 0 0 1 1 26
- - - 235 1 50 286 286 27
-10 6622 9 428 11 956 90 1198 4050 17294 36310 28
- 396 466 964 18038 29
- - - 9606 30
- 31
42 32
2728 2 979 3710 3710 33
- 406 7088 10392 14 684 93 1198 5029 21004 67706 34
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Table 5.4.b Imports by industries 1990 - Energy - 1 000 ton

Input
11000 12000 13000 20000 31000 32000 33000 34000 35000
1 11000 Agriculture, horticulture etc.........o.cocreeee - - - - - - 0 - -
2 12000 Forestry and logging......... 0 - - - 0 - 18 0 0
3 13000 Fishing.......c.c.c..... - - - - - - - - -
4 20000 Mining and quarrying,................. . 96 - - 44 219 - - 61 4029
5 31000 Manuf. of food, beverages, tobacco........ 0 - - - 0 - 3 0 0
6 32000 Textile, clothing, leather industry........... - - - - - - - - _
7 33000 Manuf. of wood products, incl. furnit..... 0 - - - 0 - 5 0 0
8 34000 Manuf. of paper, printing, publishing..... - - - - - - - - -
9 35000 Chemical and petroleum industries......... 144 1 83 15 76 5 7 8 943
10 36000 Non-metallic mineral products - - - - - - - - -
11 37000 Basic metal industries.................. . - - - - - - - - -
12 38000 Manuf. of fabricated metal products....... 0 - - - - - 0 - -
13 39000 Other manufacturing industries . - - - - - - - - -
14 40000 Electricity, gas and water............cccccce.... - - - 1 7 - 0 - -
15 50000 ConsStruction..........coceceeeeeeencmerneeenrerenn - - - - - - - -
16 60099 Wholesale and retail trade...........cccneuve - - - - - - - - -
17 63000 Restaurants and hotels..........cococoeereeneneee. - - - - - - - - -
18 71000 Transport and storage. - - - - - - - - -
19 72000 Communication.......... - - - - - - - - -
20 80099 Financing and insurance............cccoeveemnes - - - - - - - - -
21 83110 Dwellings - - - - - - - - -
22 83509 BUSINess SErvices......ccoovueueeecveereerrrecuene - - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - - - - -
27 98099 Producers of government services.......... - - - - - - - - -
28 Total (1-27) 240 1 83 61 302 5 34 70 4972
Input (cont.) Final
Private Capital
93009 94000 95009 95399 98099 Total consump. formation
1 11000 Agriculture, horticulture etc..........cccee.. - - - - - 0 0 -
2 12000 Forestry and logging, - - - - - 19 11 -
3 13000 Fishing.......ccooveurvcneenns - - - - - - - -
4 20000 Mining and quarrying..........ccccooeuverneecne - - - - - 14130 5 -
5 31000 Manuf. of food, beverages, tobacco........ - - - - - 4 2 -
6 32000 Textile, clothing, leather industry........... - - - - - - - _
7 33000 Manuf. of wood products, incl. furnit..... - - - - - 6 3 -
8 34000 Manuf. of paper, printing, publishing..... - - - - - - - -
9 35000 Chemical and petroleum industries......... 5 2 31 0 98 2 875 864 -
10 36000 Non-metallic mineral products................ - - - - - - - -
11 37000 Basic metal industries..........cccoccceceuneneene - - - - - - - -
12 38000 Manuf. of fabricated metal products....... - - - - - 0 0 -
13 39000 Other manufacturing industries............... - - - - - - - -
14 40000 Electricity, gas and water............c.c.c.c..... - - - - - 42 7 -
15 50000 Construction..........cccovurecncueeccrmrcsveerereens - - - - - - -
16 60099 Wholesale and retail trade. - - - - - - - -
17 63000 Restaurants and hotels........... - - - - - - - -
18 71000 Transport and storage........ - - - - - - - -
19 72000 CommuUNICation.......cocoveeevececvereeneeeenrencas - - - - - - - -
20 80099 Financing and insurance............cccecceeeeues - - - - - - - -
21 83110 Dwellings - - - - - - - -
22 83509 Business services - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - - - -
27 98099 Producers of government services - - - - - - - -
28 Total (1-27) 5 2 31 0 98 17075 893 -
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Table 5.4.b
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Residuals

Detailed imports

Of the total residuals of 21 million tonnes from the use of energy products 14.7
million tonnes are specified as carbon, which is emitted in connection with CO,
emissions and 93,000 tonnes are sulphur emitted in connection with SO,." 1.2
million tonnes are fly ash, slag and desulphurization products from power stations,
while 5 million tonnes are other energy related emissions, including hydrogen. The
residuals, as shown here, comes exclusively from the quantities of fuel burned.
This means, inter alia, that oxygen from the air, which was involved in
combustion processes and subsequently emitted in the form of CO, and SO,, is not
included in the residual account.

Of the total energy related residuals of 21 million tonnes, 3.7 million tonnes were
residuals from private consumption. As for each industry, it is the case with private
consumption that the residuals correspond to the quantities of energy burned.

From table 5.4.b, which shows the imports of energy distributed by the supplying
foreign industries, it is evident that the bulk of the imported energy products were
supplied by foreign mining and quarrying industry for use in the chemical and
petroleum industry (inter alia, oil for oil refineries) and in the electricity, gas and
water industry (inter alia coal for power stations).

The bulk of imports for direct use in connection with private consumption comes
from the foreign chemical and petroleum industry. The commodities in question
are refined oil products.

a The quantities of coal and sulphur quoted and the breakdown by the emitting industry correspond to the energy-
related emissions of CO; and SO; in chapter 7.



24 types of energy

Table 5.5.c

General material
balance

Supply

Use

Electricity and district
heating

Interpretation of
residuals
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5.3.5 Energy, calorific value (PJ)

As a supplement to tables 5.4.a-5.4.c for energy recorded in ton, tables 5.5.a-5.5.c
show the corresponding flows of energy expressed in PJ (1 PJ = 10" Joules). The
tables cover the same 24 types of energy as the tables with the energy products.
Note that the flows of energy in connection with district heating and electricity
have an actual physical content (different from zero) when energy is expressed in
PJ.

General energy balance - Energy, calorific value 1990

Origin/supply Destination/use
PJ PJ
Imports 632 Exports 318
Danish resources 377 Changes in stocks 9
Intermediate consumption 458
Private consumption 225
Total 1 009 Total 1009

Table 5.5.c shows the origin of the energy content in the energy products and how
this quantity of energy is finally used.

Of the total supply of 1,009 PJ, two-thirds were imported while one-third was ex-
tracted from Danish resources.

On the use side, we find that 318 PJ were exported and 9 PJ went to build up
stocks. The industries had a total consumption of 458 PJ while households used
225 PJ. By comparison with table 5.4.c for energy expressed in million tonnes, we
see here that intermediate consumption and the private consumption appear instead
of residuals.

The interpretations of the physical input-output table, table 5.5.a, and the relevant
import table 5.5.b for flows of energy expressed in PJ follow the interpretations of
the corresponding tables for energy expressed in 1,000 ton.

The inclusion of the energy content of electricity and district heating means that
the electricity, gas and water industry have acquired greater significance as a sup-
plying industry, both with relevance to other industries and to private
consumption.

It should be noted that the residual calculated as the difference between the indus-
tries’ energy input and output in PJ is interpreted as the industries’ own consump-
tion of energy (including any conversion losses). This is due to the fact that the
energy is received from the environment and other industries but not supplied onto
other industries or to final demand. Since it may be assumed that these quantities
of energy end up as unusable energy (heating losses into the environment, etc.), the
energy consumption of industries and households may accordingly be interpreted
as flows of energy from the economy to the environment.
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Table 5.5.a Physical input-output table 1990 - Energy, calorific value - PJ

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc....................
2 12000 Forestry and logging.........
3 13000 Fishing.............
4 20000 Mining and quarrying
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manutf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries. .
10 36000 Non-metallic mineral products.... .
11 37000 Basic metal industries........cccoceeeievcnenns
12 38000 Manut. of fabricated metal products.......
13 39000 Other manufacturing industries.......
14 40000 Electricity, gas and water..... .
15 50000 Construction..........cccoooeveiiimivciicnnicenns
16 60099 Wholesale and retail trade......................
17 63000 Restaurants and hotels...
18 71000 Transport and storage.
19 72000 Communication..............
20 80099 Financing and insurance..........c.coceeceeee.
21 83110 Dwellings...................
22 83509 Business services...........
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 Imports.

30 Danish resource extraction €tC.........cccccvvvveenennns
31 Materials recycled.................
32 Water added to products.

33 Households.....c.ooooeiemiee e
34 Total
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Input (cont.)

93009

94000

95009

95399

98099

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc...........c.......
2 12000 Forestry and logging
3 13000 Fishing......ccccceoveeninne .
4 20000 Mining and quarrying............ccecceeemieuenen.
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manut. of wood products, incl. furnit.....
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products....
11 37000 Basic metal industries
12 38000 Manut. of fabricated metal products.......
13 39000 Other manufacturing industries...............
14 40000 Electricity, gas and water.................c.....
15 50000 Construction........cc.ccoeevu.
16 60099 Wholesale and retail trade. .
17 63000 Restaurants and hotels............c.ccceeeeii
18 71000 Transport and storage............cccceeevenren
19 72000 Communication..............
20 80099 Financing and insurance
21 83110 Dwellings.....c.covvvcuevccnccnnne
22 83509 Business SEIvVices.........coovumveeenas
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair.
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOTES..ccuemeceiiiiiiiiierce e s et e

30 Danish resource extraction etC. ..........cccoveeieees
31 Materials recycled .
32 Water added to products.......cccoeeevcreiinicnicrincnnns

33 Households et eneseeee
34 Total

32

1412

7
2

~I
oo ©

225
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Table 5.5.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
- - - - 5 - - - - - - - - 1
0 - 0 0 - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - 68 - - - - - - - - 4
0 - 0 0 - - - - - - - - - 5
- - - - - - - - - - - - - 6
0 - 0 0 - - - - - - - - - 7
- - - - 0 - - - - - - - - 8
4 0 4 0 10 12 8 3 36 1 1 0 1 9
- - - - - - - - - - 10
- - - - - - - - - - - - - n
- - - - - - - - - - - - - 12
- - - - - - - - - - - - - 13
6 3 6 0 15 1 9 3 2 1 3 1 4 14
- - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - -9
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
10 4 10 0 98 12 17 6 38 3 4 1 6 28
16 1 4 0 236 6 7 2 42 1 2 0 229
- - - - - - - - - - - - - 30
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 32
33
26 5 14 1 334 18 24 8 80 4 6 1 8 34
demand Total
Own energy
Changes consumption
in stocks  Exports Total by industries
0 0 8 30 43 1
-1 0 1 0 4 2
- - - 11 11 3
1 154 156 S 365 4
- 0 0 38 39 5
- - - 3 3 6
- 0 0 6 8 7
0 - 0 9 9 8
- 126 196 31 362 9
- - - 26 26 10
- - - 5 S 11
- - 0 14 14 12
- - - 1 1 13
19 17 131 90 334 14
- - - 18 18 15
- - - 24 24 16
- - - 8 8 17
- - - 80 80 18
- - - 4 4 19
- - - 6 6 20
- - - 1 1 21
- - - 8 8 22
- - - 2 2 23
- - - 1 1 24
- - - 7 7 25
- - - 0 0 26
- - - 32 32 27
20 298 493 458 1412 28
-12 20 58 0 632 29
- 377 30
- - 31
- - 32
225 225 33
9 318 551 682 2646 34
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Table 5.5.b Imports by industries 1990 - Energy, calorific value - PJ

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc...........ccoeveunee.
2 12000 Forestry and 10g8INg...c..ceocreeeceriiieeieenee
3 13000 FiShing.....covooveveeeerneree e
4 20000 Mining and QUaITying........ccocevvrerersumsereenenc
5 31000 Manuf. of food, beverages, tobacco............
6 32000 Textile, clothing, leather industry...............
7 33000 Manuf. of wood products, incl. furnit.........
8 34000 Manuf. of paper, printing, publishing.
9 35000 Chemical and petroleum industries .
10 36000 Non-metallic mineral products....................
11 37000 Basic metal industries
12 38000 Manuf. of fabricated metal products...........
13 39000 Other manufacturing industries............co....
14 40000 Electricity, gas and water............ococvverenen
15 50000 Construction...........coccoeeenne
16 60099 Wholesale and retail trade.
17 63000 Restaurants and hotels.... .
18 71000 Transport and StOrage.........c..ceveveeeeesiveenenes
19 72000 Communication.........coecevvreermvcmcrsernecsnan:
20 80099 Financing and insurance............ccoceceeurmnueen
21 83110 DWellIngs.....ooeveceeerrcerrmeereecreeeeses e
22 83509 Business SEIViCeS......ocomverrevevercvens
23 93009 Market services of education, health..
24 94000 Recreational and cultural services...... .
25 95009 Household services, incl. auto repair..........
26 95399 Other producers, excl. government.............
27 98099 Producers of government services...............
28 Total (1-27)
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Input (cont.)

93009

94000

95009

95399

98099

1 11000 Agriculture, horticulture etc.........c.occuvernnene.
2 12000 Forestry and 10ggINg...c.coovereerrecrecenre
3 13000 FiShing.....ccooveiiveeiieiceetere e
4 20000 Mining and qUAITYing.......c..coeevrveevererceeesene.
5 31000 Manuf. of food, beverages, tobacco............
6 32000 Textile, clothing, leather industry...............
7 33000 Manuf. of wood products, incl. fumit.........
8 34000 Manuf. of paper, printing, publishing.........
9 35000 Chemical and petroleum industries....
10 36000 Non-metallic mineral products.....
11 37000 Basic metal industries..........c..eveueene .
12 38000 Manuf. of fabricated metal products...........
13 39000 Other manufacturing industries...................
14 40000 Electricity, gas and water........c..couvecrvceeeenne
15 50000 ConStruction.........ccccecvverreerrcrcrmnsmsesseeennee.
16 60099 Wholesale and retail trade...........ccocccvennnnne
17 63000 Restaurants and hotels........coecooenvreeccerencnce
18 71000 Transport and StOrage..........ooeeeeveeemervenreenne
19 72000 Communication...........ccceeeecne.
20 80099 Financing and insurance........cccooecnnrncnnnes
21 83110 DWellings.....covvevvererineeicnrcreceiercesennes
22 83509 Business SErvices......couvevrevrreees
23 93009 Market services of education, health...........
24 94000 Recreational and cultural services
25 95009 Household services, incl. auto repair..........
26 95399 Other producers, excl. government.............
27 98099 Producers of government services...............
28 Total (1-27)

Final

Private
consump.

Capital
formation

[ =R —

<
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Table 5.5.b
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861 commodities

Table 5.6.c

Supply

Use

The industries

Exported scrap

Private consumption

Residuals

5.3.6 Metals, machinery, apparatus and means of transport, etc.

This group comprises 861 selected commodities and groups of commodities, con-
sisting entirely or predominantly of iron, steel and other metals. As examples of
this comprehensive and varied group, mention may be made of crude iron, plates,
bars, profiles and wires, pipes, pipe fittings, iron and steel constructions, bridges
and bridge constructions, tanks, vats, screws, knitting needles and safety pins,
various household goods, cookers, refrigerators, radiators, various knives, tools,
padlocks, central heating boilers, motors, turbines, staples, various machines and
machine parts, various items of apparatus and measuring instruments, cables, lo-
comotives, tractors, cars, cycles, ships, revolvers and swords. Iron and metal waste
and scrap are also included.

General material balance - Metals, machinery, apparatus and means of
transport, etc. 1990

Origin/supply Destination/use
Mill. ton Mill. ton
Imports 33 Exports 24
Recycling of residuals 0.5 Accumulation 0.5
Changes in stocks -0.2
Residuals 1.1
Total 3.8 Total 3.8

The total supply from the environment to the Danish economy weighed according
to table 5.6.c, 3.8 million tonnes, of which 3.3 million tonnes were imported.

If the 3.8 million tonnes are considered from the use side, it is evident that 2.4 mil-
lion tonnes, or just over 70%, of total use, were exports, 0.5 million ton were ac-
cumulated via gross capital formation, while 1.1 million tonnes were residuals.
There was in addition a modest change in stocks.

Table 5.6.a shows that the total input into industries amounted to 4.2 million ton-
nes. Of these, 1.2 million tonnes were supplied from the Danish industries, 2.4
million tonnes were imported and 0.5 million ton were recycling of waste. 38000
Fabricated metal products industry used a good half of these intermediate con-
sumption materials, while 37000 Basic metal industry used just over 20%. Fur-
thermore, it is clear from row 31 of the table that the latter industry’s input con-
sisted for the most part of the recycling of waste and scrap (recycling of basic
metal scrap at the Danish Steel Works Ltd.).

In addition to the recycling of iron and scrap shown in row 31, the waste and scrap
which is exported is recorded in the row for the wholesale and retail trade industry.
The supply of these quantities arises as a negative gross capital formation which
appears in the row for the wholesale and retail trade industry.

The private consumption of iron and metal etc. amounted to 186,000 tonnes. The
bulk was imported commodities, including cars.

The residuals belonging to this group of commodities amounted to 1.1 million ton-
nes. Of this, 0.4 million ton came from the construction industry. The residuals
must not, as a whole, be interpreted as waste quantities or residuals, since what is
involved to some extent, is intermediate consumption materials used for the pro-
duction of goods not included among the 861 selected commodities comprised by
this group. The counterpart to this is, inter alia, that we found, in the case of
building and construction, a negative residual in the physical input-output table for
gravel, stone and building materials etc. (cf. section 5.3.3). The negative residual



Accumulation in the
households
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in that connection is a sign of the fact that the consumed intermediate input are not
covered by the group in question.

It should be noted that total private consumption of iron and metal commodities,
etc. in row 33 of the table is entered as residuals. A proportion of iron and metal
commodities etc. (such as cars) are durable commodities with a lifetime of over
one year. To a certain extent the question may thus be whether some of the com-
modities recorded here as residuals in reality are accumulated in households. The
counterpart to this is, however, that other durables, which are bought in years prior
to the year in question, are scrapped. The residuals of households hence overesti-
mate the waste quantity only to the extent that a net accumulation of durables actu-
ally takes place in households.
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Table 5.6.a Physical input-output table 1990 - Metals, machinery, apparatus, means of transport etc.

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc..................

2 12000 Forestry and logging.........
3 13000 Fishing....

4 20000 Mining and quarrymg
5 31000 Manut. of food, beverages, tobacco
6 32000 Textile, clothing, leather industry...

7 33000 Manuf. of wood products, incl. furnit
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.......

10 36000 Non-metallic mineral products....
11 37000 Basic metal industries.................o....

12 38000 Manuf, of fabricated metal products.....
13 39000 Other manufacturing industries.............
14 40000 Electricity, gas and water..........ccccceveueee

15 50000 Construction....

16 60099 Wholesale and retail trade.....................
17 63000 Restaurants and hotels..............couer......

18 71000 Transport and storage.
19 72000 Communication..............
20 80099 Financing and insurance
21 83110 Dwellings.........
22 83509 Business services......

23 93009 Market services of educatlon, health...'.'.”

24 94000 Recreational and cultural services.

25 95009 Household services, incl. auto repair..‘.‘.'.'.

26 95399 Other producers, excl. government.

27 98099 Producers of government services.......‘.'.‘.‘

28 Total (1-27)

29 IMPOTES...eiriereeiercetreere vt

30 Danish resource extraction €tc..........oveerveeuveenn.s

31 Materials recycled

32 Water added to products..........ccoecveevvicnrrcrnnenn,
33 Households........ccocoveoreiomecniiiiccicncciieeiens

34 Total
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Input (cont.)

93 009

94 000

95 009

95 399

98 099

Total

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc....................

2 12000 Forestry and logging.
3 13000 Fishing....

4 20000 Mining and quarrymg
5 31000 Manuf. of food, beverages, tobacco

6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....

8 34000 Manut. of paper, printing, publishing
9 35000 Chemical and petroleum industries.

10 36000 Non-metallic mineral products..............
11 37000 Basic metal industries........c.cccceeeerennne
12 38000 Manuf. of fabricated metal products.....

13 39000 Other manufacturing industries....
14 40000 Electricity, gas and water......

15 50000 Construction...................
16 60099 Wholesale and retail trade.
17 63000 Restaurants and hotels....
18 71000 Transport and storage.
19 72000 Communication...
20 80099 Financing and insurance.
21 83110 Dwellings....

22 83509 Business services..

23 93009 Market services of educatlon health

24 94000 Recreational and cultural services.

25 95009 Household services, incl. auto repair....”

26 95399 Other producers, excl. government..
27 98099 Producers of government services...
28 Total (1-27)

29 Imports.

30 Danish resource extraction etc.
31 Materials recycled.......

32 Water added to products
33 Households........ccoveeeuiiiiiiccns i,

34 Total
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1 000 ton Table 5.6.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
- - - - - - _ - - - - - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
0 0 1 0 - 0 - - - - - - - 5
0 - 0 0 - 0 - - 0 - - - - 6
0 0 1 0 - 0 - - 0 - - - - 7
0 0 1 0 - 0 1 - - - - - 8
1 - 1 0 - 1 0 - 0 - - - - 9
0 - 1 - - 1 - - 0 - - - - 10
11 23 209 1 - 18 0 - 0 - - - 0 11
13 6 586 4 0 195 10 0 0 0 0 0 0 12
0 0 1 0 - 1 0 - 0 - - - - 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- 39 1 - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
26 68 801 5 0 216 12 0 1 0 0 0 1 28
44 251 1721 11 0 199 8 0 7 0 0 0 2 29
- - - - - - - - - - - - - 30
- 547 - - - - - - - - - - - 31
- - - - - - - - - - - 32
33
69 866 2522 16 0 414 20 0 7 0 0 0 3 34
demand Residuals etc. Total
Changes
in Carbon,  Sulphur, Energy, Specific
stocks Exports Total C S others Packaging waste Others Total
- - - 1 1 1 1
- - - 0 0 0 2
- - 0 0 0 3
- - - 0 0 0 4
0 1 1 83 83 85 5
0 2 2 1 1 4 6
0 4 5 49 49 55 7
- 4 5 -1 -1 8 8
0 19 19 11 11 35 9
0 1 2 66 66 69 10
10 486 499 14 85 99 866 11
-204 1263 1514 93 93 2522 12
0 2 5 8 8 16 13
- - - 0 0 0 14
- - - 414 414 414 15
-9 233 -42 20 20 20 16
- - - 0 0 0 17
- - - 7 7 7 18
- - - 0 0 0 19
- - - 0 0 0 20
- - - 0 0 0 21
- 4 4 -1 -1 3 22
- - - 0 0 0 23
- - - 1 1 1 24
- - - 61 61 61 25
- - - 0 0 0 26
- - - 19 19 19 27
-202 2018 2014 14 920 934 4189 28
-35 370 868 3268 29
- 30
547 31
- 32
186 186 186 33
-238 2388 2 881 14 1106 1120 8191 34
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Table 5.6.b Imports by industries 1990 - Metals, machinery, apparatus, means of transport etc.

Input
11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc..................... - - - - - - - - _
2 12000 Forestry and logging - - - - - - - - -
3 13000 Fishing - - - - - -
4 20000 Mining and QUarrying...........ccccccccocecueuenc. - - - - -

5 31000 Manuf. of food, beverages, tobacco........ - - - - - 0 0 - 0
6 32000 Textile, clothing, leather industry - - - - - 0 0 - 0
7 33000 Manuf. of wood products, incl. furnit...... - - - - - 0 0 0 0
8 34000 Manuf. of paper, printing, publishing...... - - - - 1 - 0 1 0
9 35000 Chemical and petroleum industries......... - - - - 1 0 0 1 2
10 36000 Non-metallic mineral products................ - - - - 0 0 0 0
11 37000 Basic metal industries........cccocceececunnee 0 - - 0 5 0 10 1 5
12 38000 Manuf. of fabricated metal products........ 0 0 0 0 24 2 22 3 11
13 39000 Other manufacturing industries............... - - - - 0 0 0 0 0

14 40000 Electricity, gas and water.........ccccoceoeeee... - - - - - - -
15 50000 Construction - - - - - - - -
16 60099 Wholesale and retail trade....................... - - - - - - - - 2
17 63000 Restaurants and hotels... .
18 71000 Transport and StOrage.......c..coceceveueeeueenne - - - - - - - - -
19 72000 Communication - - - - - - - - -
20 80099 Financing and insurance.........cccceceeceueunee - - - - - - - - -
21 83110 Dwellings.......oeeeieeeiecceneceeeccan - - - - - - - - -
22 83509 Business services. . - - - - - - - - 0
23 93009 Market services of education, health....... - - - - - - - - -
24 94000 Recreational and cultural services. .
25 95009 Household services, incl. auto repair....... - - - - - - - - -
26 95399 Other producers, excl. government.......... - - - - - - - - -
27 98099 Producers of government services........... - - - - - - - - -

28 Total (1-27) 1 0 0 0 32 3 33 6 19
Input (cont.) Final

Private Capital

93009 94000 95009 95399 98099 Total consump.  formation

1 11000 Agriculture, horticulture etc..................... - - - - - - - -

2 12000 Forestry and logging........ccceeeveucueeuennnec. - - - - - - - -
3 13000 Fishing. - - - - -
4 20000 Mining and QUaITYINg........cccccueecuveecueucucn. - - - - -

5 31000 Manuf. of food, beverages, tobacco . - - - - - 0 - 0
6 32000 Textile, clothing, leather industry............ - - 0 - 0 2 0 1
7 33000 Manuf. of wood products, incl. furnit...... - - 0 - 0 1 0 1
8 34000 Manuf. of paper, printing, publishing...... - - - - 0 6 0 0
9 35000 Chemical and petroleum industries......... - - 4 - 1 44 0 2
10 36000 Non-metallic mineral products................ - - 0 - 0 1 0 1
11 37000 Basic metal industries.........cc.ccccoevucueenen. 2 3 1009 1 1
12 38000 Manuf. of fabricated metal products........ 0 0 42 0 10 1299 142 380
13 39000 Other manufacturing industries............... - - 0 - 0 2 2 1
14 40000 Electricity, gas and water..........ccoccoeueuc.n. - - - - - - - -
15 50000 Construction - - - - - - - -
16 60099 Wholesale and retail trade....................... - - - - - 37 - -
17 63000 Restaurants and hotels...........cccccceceecuuees - - - - - - - -
18 71000 Transport and storage. - - - - - - - -
19 72000 Communication - - - - - - - -
20 80099 Financing and insurance...........cccccceeeuuee - - - - - - - -
21 83110 Dwellings . - - - -
22 83509 Business services. - 0 - - 0 0 0 0

23 93009 Market services of education, health....... - - - - - - - -
24 94000 Recreational and cultural services........... - - - - - - - -
25 95009 Household services, incl. auto repair....... - - - - - - - -
26 95399 Other producers, excl. government.......... - - - - - - - -

27 98099 Producers of government services........... - - - - - - - -
28 Total (1-27) 0 1 48 0 14 2 401 146 387
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1 000 ton Table 5.6.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509

- - - - - - - - - - - - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
0 0 0 0 - 0 - - - - - - - 5
0 - 1 0 - 1 - - 0 - - - - 6
0 0 1 0 - 0 - - 0 - - - - 7
0 0 1 0 - 0 1 - - - - - 1 8
1 0 26 0 - 7 0 - 0 - - - 0 9
0 - 0 0 - 0 - - 0 - - - - 10
21 100 818 4 - 37 1 0 - 0 - 11
22 116 873 6 0 153 6 0 6 0 0 0 2 12
0 0 1 0 0 0 0 - 0 0 0 - 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - 15
- 35 0 - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - 27
44 251 1721 11 0 199 8 0 7 0 0 0 2 28
demand Total
Changes
in stocks Exports Total
- - - - 1
- - - - 2
- - - - 3
- - - - 4
- 0 0 0 5
- 0 1 3 6
- 1 2 3 7
- 0 0 6 8
- 18 19 63 9
- 0 1 3 10
13 78 93 1102 11
-47 269 744 2043 12
0 0 3 5 13
- - - - 14
- - - 15
-1 3 2 39 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- 1 1 1 22
- - - - 23
- - - - 24
- - - - 25
- - - - 26
- - - - 27
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290 commodities

Table 5.7.c

Supply

Use

Intermediate

consumption

Major recipients

Imports

Private consumption

Residuals

5.3.7 Chemical products and fertilisers

This group comprises 290 selected commodities and groups of commodities rela-
ting to chemical products and fertilisers. These include lubricating oils, white
spirit, sulphur, oxygen, sulphides, ammonia, oxides, chlorides, sulphates, carbides,
methanol, heterocyclical compounds, vitamins, antibiotics, medicines, fertilisers,
tanning agents, printing ink, smelling substances, soaps, cleaning materials, cos-
metics, enzymes, explosives, photographic paper, insecticides, herbicides, timber
impregnation and protection products, solvents and thinners, brake fluid, substrates
and reagents. Plastic and plastic products are not covered by this group (cf. instead
section 5.3.8).

General material balance - Chemical products and fertilisers 1990

Origin/supply Destination/use
Mill. ton Mill. ton
Imports 34 Exports 1.2
Water added to products 0.2 Changes in stocks 0.1
Residuals 23
Total 3.6 Total 3.6

The supply of materials to this group was, according to table 5.7.c, 3.6 million
tonnes in total and consisted predominantly of imports. There was, however, also
an addition of 0.2 million ton of water.

On the use side, we find that 1.2 million tonnes were exported and that there were
residuals amounting to 2.3 million tonnes. Changes in stocks were moderate.

The total use of intermediate consumption materials in the industries in connection
with this group of commodities is shown in table 5.7.a as 4.4 million tonnes, of
which 1.2 million tonnes are intermediate consumption materials supplied by Da-
nish industries.

The two dominant recipients of chemical products as intermediate consumption
materials were 35000 Chemical and petroleum products industry and 11000 Agri-
culture, horticulture, etc. As far as the former is concerned, the products were pri-
marily imported intermediate consumption materials intended for further process-
ing. In the case of agriculture, horticulture etc. the 1.7 million tonnes is broken
down into 0.7 million ton of Danish products and 1 million ton of imports. The
bulk of agriculture’s intermediate consumption within this group consisted of fer-
tilisers.

80% of the imported intermediate consumption materials originated from the for-
eign chemical and petroleum products industry while most of the remaining 20%
are broken down fairly evenly into foreign industries for mining and quarrying
and the food products, beverages and tobacco industry (table 5.7.b).

The private consumption of chemical products amounts in total to 0.2 million ton.
This includes fertilisers used by households.

Of the total residuals of 2.3 million tonnes, the 1.7 million tonnes came from agri-
culture, horticulture etc. and accordingly from the large input of chemical products
and fertilisers in that industry. There is a negative residual from 35000 chemical
and petroleum products industry. This is due to the fact that, among the commodi-
ties which the input-output table covers, certain intermediate consumption materi-
als used in the industry are not included. For example, bitumen, which is an im-
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portant intermediate consumption materials in the chemical and petroleum pro-
ducts industry are included in input-output table 5.3.a covering stone, gravel and
building materials, since bitumen is also used in the manufacture of asphalt.
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Table 5.7.a Physical input-output table 1990 - Chemical products and fertilisers - 1 000 ton

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc..........c.cee...
2 12000 Forestry and logging.........
3 13000 Fishing........ccccoeueunne.
4 20000 Mining and quarrying .
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...... R
7 33000 Manut. of wood products, incl. furnit.....
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products....
11 37000 Basic metal industries..........c.cccueue.
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries...............
14 40000 Electricity, gas and water.
15 50000 Construction..........ccccoeueuene .
16 60099 Wholesale and retail trade.........c.ccccceceee
17 63000 Restaurants and hotels............cceeuvevinnee.
18 71000 Transport and storage. .
19 72000 Communication..............
20 80099 Financing and insurance...
21 83110 Dwellings..... .
22 83509 BUSINESS SEIVICES.....ccerreunrerrearenenrreasans
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOTLS...viiiiiieieinreieiere et seeeeeerenesasseansseeannas

30 Danish resource extraction tc..........coeceeeerencne
31 Materials recycled
32 Water added to products

33 Households........cccooeieneirecieiereteesieneeseensaeaenens
34 Total
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Input (cont.)

93 009

94 000

95 009

95 399

98 099

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc........c.ccceuee.

2 12000 Forestry and logging..

3 13000 Fishing.......cccccccvueunne.

4 20000 Mining and quarrying..................

5 31000 Manuf. of food, beverages, tobacco

6 32000 Textile, clothing, leather industry...........

7 33000 Manuf. of wood products, incl. furni

8 34000 Manuf. of paper, printing, publishing.....

9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products................
11 37000 Basic metal industries.......c..cccoeevienieane
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries....
14 40000 Electricity, gas and water......
15 50000 Construction........c.ccc.ce..
16 60099 Wholesale and retail trade.
17 63000 Restaurants and hotels....
18 71000 Transport and storage.
19 72000 Communication..........
20 80099 Financing and insurance..........cccceeveeen.
21 83110 Dwellings........cccceuen..
22 83509 Business Services........ccoeeeeuveecnnes
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOITS....cviveececeneencenecenenenees

30 Danish resource extraction etc.
31 Materials recycled.......
32 Water added to products..........cccoeeeeeenncecvencennns

33 Households.......ccooeeieiiiiiienicieieceieesieresseseeaennas
34 Total

I OO0 O

I OoOOoO T O

[+
I OO0 OVMO OO O

47

W
OO0 OVOoOOoOOo WK,

104

=0

=]
OO0 OOoOoO—=0O W,

84
94

178




The physical input-output tables - 71

Table 5.7.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
N N N N N N N N N N N - - 1
- - - - - - - - - - - - 2
- - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
1 0 6 0 0 0 0 0 0 0 0 0 5
0 - 0 - 0 0 0 0 0 - 0 - 0 6
0 - 0 0 0 0 0 - 0 0 0 - 0 7
0 0 0 0 0 0 0 0 0 0 0 0 0 8
8 21 87 1 1 41 5 4 18 1 1 0 2 9
0 0 0 0 0 1 0 0 0 0 0 0 0 10
- - - - - - - - - - - - - 11
0 0 0 - - 0 0 0 0 - 0 - 0 12
0 - 0 - - 0 0 - 0 - 0 - 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
9 22 94 1 1 42 6 4 18 1 1 0 3 28
81 10 76 3 2 47 12 3 13 1 2 0 4 29
- - - - - - - - - - - - - 30
- - - - - - - - - - - - 31
- - - - - - - - - - - - - 32
33
90 31 169 4 3 89 18 8 31 2 3 0 7 34
demand Residuals etc. Total
Changes in Carbon, Sulphur, Energy, Specific
stocks  Exports Total C S others Packaging waste Others Total
- - - 1710 1710 1710 1
- - - 0 0 0 2
- - - 5 5 5 3
- 0 - 6 6 7 4
3 69 74 -11 -1 120 5
- 0 0 40 40 40 6
0 0 1 34 34 36 7
- 0 0 75 75 78 8
55 909 1 045 -343 -343 1 806 9
- 2 2 86 86 90 10
- - - 31 31 31 11
- 1 1 168 168 169 12
- 1 1 3 3 4 13
- - - 3 3 3 14
- - - 89 89 89 15
- - - 18 18 18 16
- - - 8 8 8 17
- - - 31 31 31 18
- - - 2 2 2 19
- - - 3 3 3 20
- - - 0 0 0 21
- - - 7 7 7 22
- - - 2 2 2 23
- 0 0 1 24
- 47 47 47 25
- - - 0 0 0 26
- - - 104 104 104 27
58 983 1124 i 2120 2120 4415 28
13 259 365 3403 29
- 30
- 31
206 32
178 178 178 33

71 1241 1 490 2298 2298 8202 34
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Table 5.7.b Imports by industries 1990 - Chemical products and fertilisers - 1 000 ton

Input

11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc................. - - - - - - - - -
2 12000 Forestry and logging...........cccccoevveinnnen. - - - - - - - - -
3 13000 Fishing....ooeoverereneereneeecereencerenenceacnes - - - - - - - - -
4 20000 Mining and quarrying 21 - 0 0 - 0 310
5 31000 Manuf. of food, beverages, tobacco..... 1 0 0 1 26 13 10 24 143
6 32000 Textile, clothing, leather industry........ - - - - 0 0 - 0 0
7 33000 Manuf. of wood products, incl. furnit.. - - - - 0 0 0 0 0
8 34000 Manuf. of paper, printing, publishing.. 0 - - - 0 0 0 0 3
9 35000 Chemical and petroleum industries...... 1023 0 3 6 64 21 17 31 974
10 36000 Non-metallic mineral products............. 0 0 0 0 0 0 0 1
11 37000 Basic metal industries..........cccccoeninnnne - - - - - - - - -
12 38000 Manuf. of fabricated metal products.... - - - - 0 0 0 1 4
13 39000 Other manufacturing industries............ - - - - - 0 - 0

14 40000 Electricity, gas and water...
15 50000 Construction...........cccceveees .
16 60099 Wholesale and retail trade..........ccc... - - - - - - - - -
17 63000 Restaurants and hotels.........c...ccccoceunee - - - - - - - - -
18 71000 Transport and storage..........ccccceeeevecne - - - - - - - - -
19 72000 Communication...........cccceeveemenscescenns - - - - - - - - -
20 80099 Financing and insurance.
21 83110 Dwellings......
22 83509 Business SErvViCes........ccvureemeercancurencees - - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - 0 -
25 95009 Household services, incl. auto repair... - - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - - -
27 98099 Producers of government services........ - - - - - - - - -
28 Total (1-27) 1044 0 3 6 91 34 27 57 1436

Input (cont.) Final
Private Capital
93009 94000 95009 95399 98099 Total consump. formation

1 11000 Agriculture, horticulture etc................. - - - - - - - -
2 12000 Forestry and logging............ccccovuirinnnn. - - - - - - - -
3 13000 Fishing......ccoverererenrermenecerrenctcemscienenns - - - - - - - -

4 20000 Mining and quarrying.............ccccceeeeenee. - - - 331 - -
5 31000 Manuf. of food, beverages, tobacco..... 0 0 0 0 9 256 22 -
6 32000 Textile, clothing, leather industry........ - - 0 - 0 0 0 -
7 33000 Manuf. of wood products, incl. furnit.. - - 0 - 0 0 0 -
8 34000 Manuf. of paper, printing, publishing.. 0 0 0 0 0 10 0 -
9 35000 Chemical and petroleum industries...... 2 0 21 0 48 2423 71 -
10 36000 Non-metallic mineral products............. 0 0 0 0 0 6 0 -
11 37000 Basic metal industries - - - - - - - -
12 38000 Manuf. of fabricated metal products.... 0 0 3 12 0 -
13 39000 Other manufacturing industries............ - - - - 0 0 0 -

14 40000 Electricity, gas and water.........ccccc.c..... - - - - - -
15 50000 Construction..........ccuueireciensceneeesncraanns - - - - - - - -
16 60099 Wholesale and retail trade.................... - - - - - - - -
17 63000 Restaurants and hotels...........cccccevvuene - - - - - - - -
18 71000 Transport and storage..........cccoceveruenne - - - - - - - -
19 72000 COomMUNICAtION......cereerereeanereereaenianas - - - - - - - -
20 80099 Financing and insurance............cccceeeuee - - - - - - - -
21 83110 DWellings....c.coecurrecrenencencrieeceeeeseeneas - - - - - - - -
22 83509 Business services.
23 93009 Market services of education, health.... - - - - - - - -
24 94000 Recreational and cultural services........ - 0 0 - 0 0 0 -
25 95009 Household services, incl. auto repair... - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - -
27 98099 Producers of government services........ - - - - - - - -
28 Total (1-27) 2 1 22 0 60 3038 94 -
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Table 5.7.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509

- - - - - - - - - - - - - 1
- - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
5 1 18 1 0 2 1 0 1 0 0 0 1 5
0 - 0 - 0 0 0 0 0 0 0 - 0 6
0 - 0 0 0 0 0 - 0 0 0 - 0 7
7 - 0 0 0 0 0 0 0 0 0 0 0 8
69 9 55 2 2 44 11 3 13 1 2 0 4 9
1 0 1 0 0 1 0 0 0 0 0 0 0 10
- - - - - - - - - - - - - 11
0 0 2 0 0 0 0 0 0 0 - 0 12
0 0 - 0 0 - 0 0 - 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - 27
81 10 76 3 2 47 12 3 13 1 2 0 4 28
demand Total
Changes in
stocks Exports Total
- - - - 1
- - - - 2
- - - - 3
-43 0 -43 288 4
13 6 41 297 5
- 0 0 0 6
0 0 0 1 7
- 0 0 11 8
44 252 366 2789 9
- 0 0 6 10
- - 11
0 0 0 12 12
- 0 0 1 13
- - - - 14
- - 15
- - - - 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- - - - 22
- - 23
- 0 0 0 24
- - - - 25
- - - - 26
- - - - 27
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79 commodities

Table 5.8.c

Supply

Use

Intermediate
consumption

Packaging

Private consumption

Residuals

5.3.8 Plastic and plastic products

In this group there are 79 commodities and groups of commodities consisting of
plastic, and these include polyethylene, polymers, polyamides, polyurethane, sili-
cones, plastic waste, monofilaments, casings, pipes, tubes, plates, sheets, films,
tapes, bathtubs, boxes, bags, stoppers, transport and packaging articles, dinner sets,
toiletries, doors, windows, office requisites, school items and garments.

General material balance - Plastic and plastic products 1990

Origin/supply Destination/use
Mill. ton Mill. ton
Imports 0.738 Exports 0.258
Water added to products 0.008 Accumulation 0.016
Changes in stocks -0.015
Residuals 0.486
Total 0.746 Total 0.746

The total supply of materials in connection with plastic and plastic products
amounted, according to table 5.8.c, to 746,000 tonnes. The bulk was imported, but
there was also an addition of water to products of 8,000 tonnes.

On the use side, just about 258,000 tonnes were exported, and 16,000 tonnes were
accumulated via gross capital formation. 486,000 tonnes appear in table 5.8.c as
residuals. There was in addition a minor reduction in stocks.

The physical input-output table, table 5.8.a, for plastic and plastic products, shows
that 942,000 tonnes were used as intermediate consumption materials in the indus-
tries. Of these intermediate consumption materials, 693,000 tonnes were imported.
The major recipients of plastic as an intermediate consumption material was the
chemical and petroleum industries, which also cover enterprises manufacturing
basic plastic and plastic products.

With an intermediate consumption of plastic and plastic products of 108,000 ton-
nes, 38000 Manufacture of fabricated metal products was, moreover, the industry
accounting for the greatest input of these products. The consumption of plastic and
plastic products by industries - including particularly the food products, beverages
and tobacco industry and the wholesale and retail trade industry - also covers
packaging articles. This is more clearly illustrated in section 5.3.11 concerning
commodities used for packaging.

The private consumption of plastic commodities amounted to 24,000 tonnes. Of
this over 40% were imported commodities.

Of the total residuals of 486,000 tonnes, 100,000 tonnes can be attributed to the
38000 Manufacture of fabricated metal products. As mentioned above in connec-
tion with the discussion of residuals concerning several of the physical input-out-
put tables, residuals must not necessarily be interpreted as waste quantities, as it
may be the case that some of the materials enter production processes which are
not included in this sub-group of commodities presented. Thus, the weight of plas-
tic which goes into, for example, electronic apparatus and measuring instruments
will, on the output side, be included in the weight of the relevant apparatus and
instrument and accordingly in the corresponding physical input-output table (cf.
section 5.3.6).
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The negative residual in the 34000 Paper, printing and publishing industry is thus
correspondingly due to the fact that the industry uses some intermediate consump-
tion materials which are not characterised as plastic and plastic products for the
manufacture of, inter alia, office requisites and school items made of plastic.
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Table 5.8.a Physical input-output table 1990 - Plastic and plastic products - 1 000 ton

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc..........ccueeee.
2 12000 Forestry and logging...........cccvorivunnuenene
3 13000 Fishing......c.couoeeineinenennnecnceneeeeene e
4 20000 Mining and quarrying.................. -
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products................
11 37000 Basic metal industries.........cccceceeeneeene
12 38000 Manuf. of fabricated metal products..
13 39000 Other manufacturing industries......
14 40000 Electricity, gas and water.........
15 50000 Construction...........c......
16 60099 Wholesale and retail trade
17 63000 Restaurants and hotels...
18 71000 Transport and storage
19 72000 Communication..........
20 80099 Financing and insurance...
21 83110 Dwellings......cccccuvveuencne .
22 83509 BUSINESS SEIVICES. .. cocvereercrecvereneereneener
23 93009 Market services of education, health......
24 94000 Recreational and cultural services
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOTLS. c.eetererieneneerereeneneneercenreenenseessesesencnssenens

30 Danish resource extraction €tc........c.coeceeeeveruenes
31 Materials recycled.................
32 Water added to products

33 Households..........cooveoieiie et
34 Total
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Input (cont.)

93 009

94 000

95 009

95 399

98 099

Total

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc..........c.c.......
2 12000 Forestry and logging.........
3 13000 Fishing......ccccccoevueunne.
4 20000 Mining and quarrying..................
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products.... .
11 37000 Basic metal industries
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries... .
14 40000 Electricity, gas and water......
15 50000 Construction...........ccccceeene
16 60099 Wholesale and retail trade.
17 63000 Restaurants and hotels...
18 71000 Transport and storage.
19 72000 Communication..............
20 80099 Financing and insurance
21 83110 DWellings.......cocuerecmennereneeemrseneencennenee
22 83509 BUSIness SEIVICES.......cucnreercmvrersereerereenaans
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 TIMPOTTS..cutiriuiiaeneereneseneereeeseneeetrasenenencseseenenens

30 Danish resource extraction €tc. ......ccceceveeveencne
31 Materials recycled
32 Water added to products.

33 Households........ccueiiciiiiieiiie et eaenenane
34 Total
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Table 5.8.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
- - - - - - - - - - - - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
- - 0 0 - 0 0 - - - - - - 5
0 - 0 0 - 0 0 - 0 - 0 - 0 6
0 - 0 0 0 0 0 0 0 0 0 - 0 7
0 0 0 0 0 0 1 0 0 0 0 0 1 8
3 0 29 7 0 16 22 1 3 0 1 0 1 9
0 - 0 0 - 0 0 - 0 - 0 - 0 10
- - 0 - - 0 - - 0 - - - - 11
0 - 1 0 0 1 0 0 0 0 0 0 0 12
0 - 1 0 0 1 0 0 0 0 0 0 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
0 32 0 18 24 1 4 0 1 0 2 28
0 77 19 0 18 30 1 3 0 1 0 1 29
- - - - - - - - - - - - - 30
- - - - - - - - - - - - - 31
- - - - - - - - - - - - 32
33
11 0 108 26 1 35 54 2 7 0 1 0 3 34
demand Residuals etc. Total
Changes Carbon, Sulphur, Energy, Specific
in stocks  Exports Total C S others Packaging waste  Others Total
- - - 2 2 2 1
- - - 0 0 0 2
- - - 4 4 4 3
- - - 1 1 1 4
- 0 0 48 48 48 5
0 1 1 28 28 29 6
0 0 1 37 37 38 7
- 9 10 -3 -3 16 8
-4 199 216 78 78 517 9
0 0 0 10 10 11 10
- 0 0 0 0 0 11
- 5 6 100 100 108 12
4 5 17 17 26 13
- - - 1 1 1 14
- - - 35 35 35 15
- - - 54 54 54 16
- - - 2 2 2 17
- - - 7 7 7 18
- - - 0 0 0 19
- - - 1 1 1 20
- - - 0 0 0 21
- - - 3 3 3 22
- - - 0 0 0 23
- - - 0 0 0 24
- - - 5 5 5 25
- - - 0 0 0 26
- - - 32 32 32 27
-4 218 239 462 462 942 28
-10 40 45 738 29
- 30
- 31
8 32
24 24 24 33

-15 258 283 486 486 1711 34
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Table 5.8.b Imports by industries 1990 - Plastic and plastic products - 1 000 ton

Input

11000 12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc................. - -
2 12000 Forestry and logging......... . - -
3 13000 Fishing........c.ccceeeee .
4 20000 Mining and quarrying............ccccceeennee - -
5 31000 Manuf. of food, beverages, tobacco..... -
6 32000 Textile, clothing, leather industry........ 0 -
7 33000 Manuf. of wood products, incl. furnit.. - -
8 34000 Manuf. of paper, printing, publishing.. 0 0
9 35000 Chemical and petroleum industries...... 1 0
10 36000 Non-metallic mineral products............. - -
11 37000 Basic metal industries.......c..cccoceeverenne -
12 38000 Manuf. of fabricated metal products.... 0 -
13 39000 Other manufacturing industries............ 0
14 40000 Electricity, gas and water..................... - -
15 50000 Construction.......c.c.ccveveuerceneeeenvcennne - -
16 60099 Wholesale and retail trade.................... - -
17 63000 Restaurants and hotels.........cccccceeeenncee - -
18 71000 Transport and storage....
19 72000 Communication
20 80099 Financing and insurance .
21 83110 Dwellings.....ccoeovieeiivcmicnicnnieeeiniana - -
22 83509 Business SEIVICES.......uuoeruiemerreuemerescesns - -
23 93009 Market services of education, health.... - -
24 94000 Recreational and cultural services........ - -
25 95009 Household services, incl. auto repair... - -
26 95399 Other producers, excl. government...... - -
27 98099 Producers of government services........ -
28 Total (1-27) 1 0
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Input (cont.)

93009 94000

95009

95399

98099

Total

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc................. - -
2 12000 Forestry and logging..........cccccoccvcecinnens - -
3 13000 Fishing . - -
4 20000 Mining and quarrying........c..cccccceceerena - -
5 31000 Manuf. of food, beverages, tobacco..... - -
6 32000 Textile, clothing, leather industry........ - -
7 33000 Manuf. of wood products, incl. furnit..
8 34000 Manuf. of paper, printing, publishing..
9 35000 Chemical and petroleum industries......
10 36000 Non-metallic mineral products.............
11 37000 Basic metal industries.
12 38000 Manuf. of fabricated metal products....
13 39000 Other manufacturing industries............
14 40000 Electricity, gas and water....................
15 50000 Construction..........cccvieiccieuecrcnenenins
16 60099 Wholesale and retail trade.................... - -
17 63000 Restaurants and hotels.............ccccceo.e. - -
18 71000 Transport and Storage.........c....ccceceueee - -
19 72000 Communication.........cccvccvieerievcenenneae - -
20 80099 Financing and insurance..........c.cccceceee. - -
21 83110 Dwellings.....ccoeveeivciinciircncicnnieenerenenes - -
22 83509 Business SEIVICEs......cooummicuivervemiicrinanes - -
23 93009 Market services of education, health.... - -
24 94000 Recreational and cultural services........ - -
25 95009 Household services, incl. auto repair... - -
26 95399 Other producers, excl. government...... - -
27 98099 Producers of government services........
28 Total (1-27) 0 0
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Table 5.8.b
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
- - - - - - - - - - - - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
0 - 0 0 - 0 0 - - - - - - 5
1 - 2 1 - 0 0 - 0 - 0 - 0 6
- - 0 0 - 0 0 0 0 - 0 - 0 7
0 0 1 0 0 0 1 0 0 0 0 0 0 8
6 0 71 17 0 16 22 1 2 0 1 0 1 9
0 - 0 0 - 0 0 - 0 - - - 0 10
- - 0 - - 0 - - - - - - - 11
0 - 1 0 0 0 7 0 0 0 0 0 0 12
0 - 2 0 0 1 0 0 0 0 0 0 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - 27
8 0 77 19 0 18 30 1 3 0 1 0 1 28
demand Total
Changes in
stocks Exports Total
- - - - 1
- - - - 2
- - - - 3
- - - 4
0 0 0 2 5
- 1 0 23 6
- 0 0 0 7
- 1 1 6 8
-10 36 40 671 9
0 0 0 0 10
- - 0 0 11
- 2 2 22 12
- 1 1 13 13
- - - - 14
- - - - 15
- - - - 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- - - - 22
- - - - 23
- - - - 24
- - - - 25
- - - - 26
- - - - 27
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114 commodities

Table 5.9.c

Supply

Use

Intermediate
consumption

Resource use

Manufacture of
wood products

Manufacture of
paper etc.

Private consumption

5.3.9 Wood, paper and commodities thereof

The physical input-output table for wood, paper and commodities thereof consists
of 114 selected commodities and groups of commodities, including Christmas
trees, sawdust, barked timber, timber, railway sleepers, posts, veneers, wooden
tools, frames, packing cases, pallets, window and door frames, natural cork, wood
pulp, paper pulp, crude paper, other paper, cardboard, sacks, boxes, newspapers,
books, stamps and printed matter. Fire wood and furniture are not included in this
group (cf. instead section 5.3.4 and 5.3.10 respectively).

General material balance - Wood, paper and commodities thereof 1990

Origin/supply Destination/use

Mill. ton Mill. ton
Imports 2.8 Exports 1.4
Danish resources 1.2 Accumulation 0.3
Water added to products 0.0 Changes in stocks 0.0
Recycling of residuals 0.4 Residuals 2.7
Total 4.4 Total 4.4

The total supply of materials within this group of commodities consisted of im-
ports of 2.8 million tonnes, a supply from Danish nature of 1.2 million tonnes and
arecycling of 0.4 million ton. The total supply was thus 4.4 million tonnes.

Use consisted of 1.4 million tonnes of exports, an accumulation via gross capital
formation of 0.3 million ton and residuals amounting to 2.7 million tonnes.

Table 5.9.a shows that the intermediate consumption materials of this group
(including water added to products and recycling) totalled 6.9 million tonnes. Im-
ports and intermediate consumption materials supplied from Danish industry are
broken down evenly with 2.7 million tonnes from each of these sources. For each
individual industry, however, there is a great difference in the proportion between
the input of imported and Danish-produced intermediate consumption materials.
The import share was particularly large for the paper, printing and publishing in-
dustry as the imports here amounted to 0.9 million ton, while supplies from Danish
industries only were 0.3 million ton.

The resource use of forestry totalling 1.2 million tonnes of wood is on the output
side (row 2 in the input-output table), inter alia, converted to supplies of 0.8 mil-
lion ton for manufacturing of wood products incl. furniture and 0.3 million ton for
exports. Exports of Christmas trees, among other things, belong to the latter group.

33000 Manufacturing of wood products incl. furniture (row 7) supplies, inter alia,
wood products for the construction industry, gross capital formation and, not least,
for exports.

34000 Paper, printing and publishing industry accounts for a total input of 1.7 mil-
lion tonnes, which includes 0.4 million ton of recycled paper (row 31).

The private consumption of wood, paper and products thereof amounted to 0.3
million ton. From the table it may be seen that 0.2 million ton were supplied from
the paper, printing and publishing industry, which also includes newspapers and
publishing companies, etc. Paper in the form of newspapers, periodicals and books
is thus included in this quantity.



Exports

Detailed imports
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The total exports of 1.4 million tonnes are broken down into the above-mentioned
export of 0.3 million ton from forestry, 0.5 million ton from manufacture of wood
products industry and 0.5 million ton from the paper, printing and publishing in-
dustry.

From the table for industry-distributed imports, table 5.9.b, it appears that within
this group of commodities it was the case that approximately half of the imports of
2.8 million tonnes were supplied from foreign manufacturing of wood products
incl. furniture industry and slightly less than half from foreign paper, printing and
publishing industry.
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Table 5.9.a Physical input-output table 1990 - Wood, paper and commodities thereof - 1 000 ton
Input

11000 12000 13000 20000 31000 32000 33000 34000 35000

1 11000 Agriculture, horticulture etc..........c.cceuee - - - - - - - -

2 12000 Forestry and logging......... . - - - - - - 759 13 -

3 13000 Fishing.........cccoeervennn. .

4 20000 Mining and qUarnmying............ceeerens - - - - - - -

5 31000 Manuf. of food, beverages, tobacco........ - - -

6 32000 Textile, clothing, leather industry........... -
7 33000 Manuf. of wood products, incl. furnit..... 3
8 34000 Manuf. of paper, printing, publishing..... 7
9 35000 Chemical and petroleum industries......... 0
10 36000 Non-metallic mineral products... . -

11 37000 Basic metal industries..........ccccceuene . 0 - -
0
0
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12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries...............
14 40000 Electricity, gas and water. .
15 50000 Construction...........c.coeueuene . - - - - - - - - -
16 60099 Wholesale and retail trade........cccccccoueunee - - - - - - - - -
17 63000 Restaurants and hotels.........cccccccceeeencenr - - - - - - - - -
18 71000 Transport and storage
19 72000 Communication.............
20 80099 Financing and insurance...
21 83110 Dwellings........
22 83509 Business SEIViCes........cucuiviininvininns
23 93009 Market services of education, health......
24 94000 Recreational and cultural services.......... - - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - - -
26 95399 Other producers, excl. government.........
27 98099 Producers of government services.......... - - -
28 Total (1-27) 10 0 0

0

29 TMPOTLS...cviuereiueneneereresennerecneneeneeeserenesensesenesaens 2 0
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30 Danish resource extraction ete........coccceeeeevceenene - 1199 - - - - -
31 Materials recycled .
32 Water added to products...........ccvviiiniinininne - - - - - - 6 16 -

33 Households........cocveieiienieiiieeeeeeeeseenecneneereneenes

34 Total 12 1199 0 1 314 19 2 066 1683 72
Input (cont.) Final

Private Capital

93009 94000 95009 95399 98099 Total consump. formation

1 11000 Agriculture, horticulture etc...........c.c...... - - - - - - - -
2 12000 Forestry and logging.. - - - - 1 834 13 19
3 13000 Fishing.........ccceeeueenne . -
4 20000 Mining and quarrying, . - -
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry........... -
7 33000 Manuf. of wood products, incl. furnit..... 0
8 34000 Manuf. of paper, printing, publishing..... 1
0

0 0

0 1
850 19 23
963 158

9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products................
11 37000 Basic metal industries...........cceeeeeneeenenee
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries......

14 40000 Electricity, gas and water.....
15 50000 Construction..................
16 60099 Wholesale and retail trade
17 63000 Restaurants and hotels...
18 71000 Transport and storage
19 72000 Communication...... .
20 80099 Financing and insurance...
21 83110 Dwellings.....cccccccnveunne .
22 83509 Business SEIVICeS.......c.ovuviivnuiviiiinansininns - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - -
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services.......... - - - - - -
28 Total (1-27). 1 1 21 1 60 2 657 195 262

29 IMPOTTS....ciiiiiiniiiiniiine st erer s 1 1 5 1 52 2656 58 42

30 Danish resource extraction etc.
31 Materials recycled...... .
32 Water added to products............cccoeiviniviinniennn. - - - - - 22

33 Households......c.coeiiieiiienieieceieceneeseecneneeeeneenes
34 Total 2 2 26 2 112 6943 253 304
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Table 5.9.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
- - - _ - _ - _ - - _ - - 1
2 0 8 - - 50 - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
- - - - - - 0 - - - - 5
- - 0 - - - 0 0 - - - - 0 6
10 2 115 5 0 261 2 0 1 0 1 0 1 7
17 1 77 13 3 11 84 1 5 2 7 1 48 8
0 0 0 0 0 0 0 0 0 0 0 0 0 9
- - 0 - - - 0 - - - - - - 10
0 0 0 - - - 0 - - - - - - 11
0 0 0 0 0 1 0 0 0 0 0 - 0 12
0 0 1 0 0 0 0 0 0 0 0 0 13
- - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 26
29 3 201 19 3 324 87 1 6 2 7 1 50 28
32 1 73 31 3 467 50 3 5 2 6 1 26 29
- - - - - - - - - - - - - 30
- - - - - - - - - - - - 31
33
61 4 274 50 6 791 137 4 11 4 14 1 76 34
demand Residuals etc. . Total
Changes Carbon, Sulphur, Energy, Specific
in stocks Exports Total C S others Packaging waste  Others Total
- - - 12 12 12 1
51 282 365 0 0 1199 2
- - - 0 0 0 3
- - - 1 1 1 4
- 0 0 314 314 314 5
- 0 1 18 18 19 6
20 504 778 438 438 2066 7
-8 533 684 36 36 1683 8
- 1 2 68 68 72 9
0 0 0 61 61 61 10
- 0 0 4 4 4 11
0 1 2 270 270 274 12
0 10 19 25 25 50 13
- - - 6 6 6 14
- - - 791 791 791 15
- - - 137 137 137 16
- - - 4 4 4 17
- - - 11 11 11 18
- - - 4 4 4 19
- - - 14 14 14 20
- - - 1 1 1 21
- - - 76 76 76 22
- - - 2 2 2 23
- - - 2 2 2 24
- - - 26 26 26 25
- - - 2 2 2 26
- - - 112 112 112 27
64 1330 1851 2 435 2 435 6943 28
-32 112 181 2 837 29
1199 30
409 31
22 32
253 253 253 33
32 1443 2032 2688 2 688 11 664 34
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Table 5.9.b Imports by industries 1990 - Wood,

paper and commodities thereof - 1 000 ton

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc..................
2 12000 Forestry and logging.........
3 13000 Fishing.................
4 20000 Mining and quarrying.................. .
5 31000 Manuf. of food, beverages, tobacco......
6 32000 Textile, clothing, leather industry.........
7 33000 Manuf. of wood products, incl. furnit...
8 34000 Manuf. of paper, printing, publishing...
9 35000 Chemical and petroleum industries.......
10 36000 Non-metallic mineral products....
11 37000 Basic metal industries.................. .
12 38000 Manuf. of fabricated metal products.....
13 39000 Other manufacturing industries.............
14 40000 Electricity, gas and water.............cc.......
15 50000 Construction............coocueeevceveeereercenrsenne
16 60099 Wholesale and retail trade.........c.ccoo.cee
17 63000 Restaurants and hotels..........ccccccoeeeecne.
18 71000 Transport and storage.
19 72000 Communication..........
20 80099 Financing and insurance .
21 83110 DWellings......c.cooveeieecenerieicrcieeeneeenss
22 83509 BusSiness SEIVICes........eceverreermecrrersernnenns
23 93009 Market services of education, health....
24 94000 Recreational and cultural services........
25 95009 Household services, incl. auto repair....
26 95399 Other producers, excl. government.......
27 98099 Producers of government services........
28 Total (1-27)
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Input (cont.)

93009

94000

95009

95399

98099

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc..................
2 12000 Forestry and logging..........cccccccecreenuene
3 13000 Fishing......cccoceereeiierneneeenieienieeneens
4 20000 Mining and quarrying.............cccoceecunee.
5 31000 Manuf. of food, beverages, tobacco......
6 32000 Textile, clothing, leather industry.........
7 33000 Manuf. of wood products, incl. furnit...
8 34000 Manuf. of paper, printing, publishing...
9 35000 Chemical and petroleum industries.......
10 36000 Non-metallic mineral products..............
11 37000 Basic metal industries.......ccccccoereeerrunene
12 38000 Manuf. of fabricated metal products.....
13 39000 Other manufacturing industries....
14 40000 Electricity, gas and water......
15 50000 Construction...........cc.... .
16 60099 Wholesale and retail trade.....................
17 63000 Restaurants and hotels................ccooeee
18 71000 Transport and Storage.........c.ccooecreeeeveenne
19 72000 Communication..........c.cceereereecreenennae
20 80099 Financing and insurance..........ccccecoeuue..
21 83110 DWellings. .....c.oucuieiceereniiiceeeeeeeenenes
22 83509 Business SEIVICES......ccoeuueererureruerncannes
23 93009 Market services of education, health....
24 94000 Recreational and cultural services........
25 95009 Houscehold services, incl. auto repair....
26 95399 Other producers, excl. government.......
27 98099 Producers of government services........
28 Total (1-27)
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Table 5.9.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509

- - - - - - - - - - - 1
0 0 1 - - 7 - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
0 - 0 0 0 0 0 - 0 0 0 - 0 5
0 - 0 - 0 0 0 0 0 - 0 - 0 6
19 1 56 21 1 431 7 0 2 1 2 0 5 7
13 0 15 10 2 28 43 1 3 1 4 0 22 8
0 0 0 0 0 0 0 1 0 0 0 - 0 9
0 - 0 - - 0 0 - - - 0 - 0 10
0 0 0 - - - - - - - - - - 11
0 0 0 0 0 0 0 0 0 0 0 - 0 12
0 0 0 0 0 0 0 0 0 0 0 0 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - 27
32 1 73 31 3 467 50 3 5 2 6 1 26 28
demand Total
Changes in
stocks Exports Total
- - 1
3 2 22 202 2
- - - - 3
- - 4
- 0 0 0 5
- 0 1 1 6
-40 66 68 1473 7
5 41 78 1143 8
- 3 10 11 9
- 0 0 1 10
- 0 0 0 11
- 0 0 1 12
0 1 2 4 13
- - - - 14
- - - 15
- - - - 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- - - - 22
- - - - 23
- - - - 24
- - - - 25
- - - - 26
- - - - 27
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1,139 commodities

Table 5.10.c

Supply

Use

Intermediate
consumption

5.3.10 Other commodities

The last actual group of commodities/physical input-output table comprises 1,139
commodities and services, which together with the other groups of commodities
and physical input-output tables, constitute an exhaustive breakdown of all com-
modities and services covered by the commodity balances of the national accounts.
A large proportion is represented by supplies of services, which by definition have
a weight of zero (Cf. footnote 11 on page 26).

Among the actual commodities with a positive weight which are included in this
group are car tyres, rubber goods, leather, leather ware, silk, yarn, textiles, carpets,
garments, footwear, glass, broken glass, glassware, pearls, diamonds, precious
metals, furniture, lighting articles, toys, sports equipment, pencils, stamp pads and
antiques.

General material balance - Other commodities 1990

Origin/supply Destination/use
Mill. ton Mill. ton
Imports 0.614 Exports 0.706
Water added to products 0.061 Accumulation 0.161
Changes in stocks -0.022
Residuals -0.171
Total 0.675 Total 0.675

From the summary table 5.10.c it is apparent that the exchange between the econo-
my and the environment in the case of this residual group was comparatively mod-
est. The total supply was 675,000 tonnes, and the bulk was represented by im-
ported commodities.

On the use side exports of 706,000 tonnes and accumulation via gross capital for-
mation of 161,000 tonnes can be seen. In addition there is a change in stocks of
22,000 tonnes and a negative residual of 171,000 tonnes. The negative residual is
caused here too by intermediate consumption materials, which are included in
other groups of commodities, being included for the production of goods in this
group. The negative residual is thus counterbalanced by positive contributions to
the residuals as far as other groups are concerned.

From the physical input-output table 5.10.a and the detailed import table 5.10.b, it
may be seen that the use of these commodities as intermediate consumption mate-
rials is concentrated around three areas

o The use by the food products, beverages and tobacco industry of products from
the non-metallic mineral products industry

e The use by the textile, clothing and leather industry of products from the in-
dustry itself

e The use by the construction industry of products from the non-metallic mineral
products industry.

In the first of the above cases what is involved is the food products, beverages and
tobacco industry using glass products as packaging, among other things (cf. also
section 5.3.11). In the second case, what is involved is comparatively major im-
ports of commodities from the foreign textile, clothing and leather industry for
further processing in the corresponding Danish industry. In the latter case, the ex-



Private consumption

Exports
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planation is that glass, among other things, is used in the construction industry in
connection with repair and maintenance as well as in construction of new build-
ings.

Total private consumption of this group of commodities amounts to 651,000
tonnes distributed among, inter alia, commodities from the textile, clothing and
leather ware industry, the manufacture of wood products, and the paper, printing
and publishing industry.

Just over half of exports (including re-exports) totalling 706,000 tonnes were sup-
plied by the industry for manufacture of wood products.
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Table 5.10.a Physical input-output table 1990 - Other commodities - 1 000 ton

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc...........cccoun.
2 12000 Forestry and logging........
3 13000 Fishing........cccccceuvinnnne
4 20000 Mining and quarrying...
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products
11 37000 Basic metal industries..........coccceeu.. .
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries...............
14 40000 Electricity, gas and water.
15 50000 Construction......c..c.cceeeeeee .
16 60099 Wholesale and retail trade..........ccc.o.o......
17 63000 Restaurants and hotels.........cc.ccoovmrecunn
18 71000 Transport and storage...
19 72000 Communication.............
20 80099 Financing and insurance..
21 83110 Dwellings...........
22 83509 Business SEIVices........ecermeererernsns .
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOTLS. c.oeiiiiinite st

30 Danish resource extraction etc..........ccocveivevicenans
31 Materials recycled .
32 Water added to products......c.ccoooieriiiiiiiienn

33 Households.......ocovieiiennieicnieni et
34 Total
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Input (cont.)

93 009

94 000

95 009

95 399

98 099

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc....................
2 12000 Forestry and logging........
3 13000 Fishing......c...occvcvuiee.
4 20000 Mining and quarrying.........c.c......... .
5 31000 Manuf. of food, beverages, tobacco........
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manut. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products...
11 37000 Basic metal industries.........c..........
12 38000 Manuf. of fabricated metal products.
13 39000 Other manufacturing industries.
14 40000 Electricity, gas and water....
15 50000 Construction.........cccuinimnirierencenienanns
16 60099 Wholesale and retail trade...
17 63000 Restaurants and hotels...... .
18 71000 Transport and StOrage..........c..cuvevveviinnns
19 72000 CommuniCation.........ccoovmvieiiniirsieerennns
20 80099 Financing and insurance..
21 83110 Dwellings......cccoeuunee .
22 83509 Business SEIVICEs.........cuvuiiiinieiercrnssanann
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 IMPOTTS..cee et seeese et terssse s snsans

30 Danish resource extraction etc. ........cceoeevveeevien
31 Materials recycled.......cooerevcevcneinnennicnienenns
32 Water added to products............c.cviinnienincn

33 Households........ocooceiiieiiiiviininieccniiesieen s
34 Total
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Table 5.10.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
N N N R N N N N N N N N N 1
- - - - - - - - - - - - - 2
- - - - - - - - - - 3
- - - - - - - - - - 4
- - - - - - - - - - - - - 5
0 0 1 0 0 2 1 0 1 0 0 0 0 6
0 - 4 0 - 7 0 - 0 - 0 - 0 7
0 0 0 0 0 0 0 0 0 0 0 0 0 8
0 0 5 1 0 2 3 0 5 0 0 0 0 9
4 0 9 0 0 26 6 - 0 0 0 - 0 10
- - - - - - - - - - - - - 11
0 0 2 0 0 6 0 0 0 0 0 0 0 12
0 0 0 4 0 1 0 0 0 0 0 0 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - - - 27
5 0 21 5 0 44 11 0 6 0 0 0 1 28
60 0 35 7 0 47 8 0 7 0 0 0 1 29
- - - - - - - - - - - - - 30
- - - - - - - - - - - - - 31
- - - - - - - - - - - - - 32
33
65 0 55 12 0 91 19 1 13 1 1 0 2 34
demand Residuals etc. Total
Changes Carbon,  Sulphur, Energy, Specific
in stocks  Exports Total C S others Packaging waste  Others Total
14 2 16 -20 -20 2 1
- - - 0 0 0 2
- - - 1 1 1 3
- - - 0 0 0 4
-9 22 13 82 82 115 5
-2 106 267 -94 -94 214 6
-6 318 580 - 540 -540 80 7
- 1 102 -104 -104 3 8
0 51 69 -53 -53 40 9
-6 70 66 - 168 - 168 65 10
- - - 0 0 0 11
-2 42 92 -49 -49 55 12
0 33 44 -39 -39 12 13
- - - 0 0 0 14
- - - 91 91 91 15
- - - 19 19 19 16
- - - 1 1 1 17
- - - 13 13 13 18
- - - 1 1 1 19
- - - 1 1 1 20
- - - 0 0 0 21
- - - 2 2 2 22
- - - 0 0 0 23
- 0 0 0 0 0 24
- - - 13 13 13 25
- - - 0 0 0 26
- - - 22 22 22 27
-11 646 1249 -822 -822 750 28
-1 61 248 614 29
- 30
- 31
61 32
651 651 651 33
-22 706 1497 -171 -171 2075 34
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Table 5.10.b Imports by industries 1990 - Other commodities - 1 000 ton

Input

11000 12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc................. - -
2 12000 Forestry and logging........ - -
3 13000 Fishing.......cccecveveveucene
4 20000 Mining and quarrying............cceo.... - -
5 31000 Manuf. of food, beverages, tobacco..... -
6 32000 Textile, clothing, leather industry........ 0
7 33000 Manuf. of wood products, incl. furnit.. 0
8 34000 Manuf. of paper, printing, publishing.. 0 -
1
0

9 35000 Chemical and petroleum industries......

10 36000 Non-metallic mineral products.............

11 37000 Basic metal industries........cccocevneinnn -
12 38000 Manuf. of fabricated metal products.... 0
13 39000 Other manufacturing industries............ 0
14 40000 Electricity, gas and water.........cc.coeeun. - -
15 50000 Construction...........cooveviiviininesiivieninnnns - -
16 60099 Wholesale and retail trade.................... - -
17 63000 Restaurants and hotels...........ccecvenne - -
18 71000 Transport and storage...
19 72000 Communication.........
20 80099 Financing and insurance..
21 83110 DWellIngs.....ccoueviimevcniininininieiiisiienns - -
22 83509 Business SEIVICES......ocvviieinrunrarniiannnnns - -
23 93009 Market services of education, health.... - -
24 94000 Recreational and cultural services........ - -
25 95009 Household services, incl. auto repair... - -
26 95399 Other producers, excl. government...... - -
27 98099 Producers of government services........ - -
28 Total (1-27) 1 0
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Input (cont.)

Final

93009 94000

95009

95399

98099

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc................. - -
2 12000 Forestry and logging........cc.ccoovuivinnnenen. - -
3 13000 Fishing.......... . - -
4 20000 Mining and quarrying...........coeevvenrens - -
5 31000 Manuf. of food, beverages, tobacco.....
6 32000 Textile, clothing, leather industry........
7 33000 Manuf. of wood products, incl. furnit..
8 34000 Manuf. of paper, printing, publishing..
9 35000 Chemical and petroleum industries......
10 36000 Non-metallic mineral products.............
11 37000 Basic metal industries
12 38000 Manuf. of fabricated metal products....
13 39000 Other manufacturing industries............
14 40000 Electricity, gas and water.........cccccoeeun.
15 50000 Construction........ccuiviiciriivisicniinnnnens
16 60099 Wholesale and retail trade.................... - -
17 63000 Restaurants and hotels........co.ccoervinnnes - -
18 71000 Transport and StOrage..........ccovvevervevenes - -
19 72000 CommuniCation.........cocuirmveiisreiasesuenenns - -
20 80099 Financing and insurance.........cccoeveuin. - -
21 83110 DWEIlINGS...ccocveveerccenriiiiinssiireiseninens - -
22 83509 Business services...
23 93009 Market services of education, health.... - -
24 94000 Recreational and cultural services........ - -
25 95009 Household services, incl. auto repair... - -
26 95399 Other producers, excl. government...... - -
27 98099 Producers of government services........
28 Total (1-27) 0 0
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Table 5.10.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509

0 0 0 0 - - - - - - - - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - 0 0 - - - - - - - - - 4
- - - - - - - - - - - - - 5
0 0 3 1 0 7 1 0 1 0 0 0 0 6
0 - 2 0 0 3 0 0 0 0 0 0 0 7
0 - 0 0 0 0 0 0 0 0 0 0 0 8
0 0 16 1 0 2 5 0 6 0 0 0 0 9
58 0 11 0 0 29 2 0 0 0 0 0 0 10
- - 0 0 - - - - - - - - - 1
2 0 2 0 0 5 0 0 0 0 0 0 0 12
0 0 0 5 0 0 0 0 0 0 0 0 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - 27
60 0 35 7 0 47 8 0 7 0 0 0 1 28
demand Total
Changes
in stocks  Exports Total
1 1 1 8 1
- - - - 2
- - - 3
0 0 0 0 4
-1 2 1 4 5
-3 26 107 211 6
-2 3 43 59 7
- 0 1 2 8
-1 18 38 108 9
-4 3 17 155 10
- 0 0 0 11
-1 3 23 41 12
0 2 15 24 13
- - - - 14
- - - 15
0 0 0 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- - - - 22
- - 23
- 0 0 0 24
- - - - 25
- - - - 26
- - - - 27
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30 types

Recycling is not
included

Table 5.11.c

Supply

Use

Materials for the
production of
packaging

The industries'
consumption of
packaging

5.3.11 Packaging

The physical input-output table for packaging has been constructed on the basis of
30 commodity balances for different packaging goods of plastic, wood, paper,
cardboard, glass or metal. The grouping comprises sheets, foils, bags, sacks, car-
boys, bottles, drums, pallets, boxes, tubes, barrels, stoppers and caps of the said
materials. Account is taken of the industries’ use of empty packaging but not the
supply of full packaging in connection with imports. The recycling of packaging is
not included.

General material balance - Packaging 1990

Origin/supply Destination/use
1 000 tonnes 1 000 tonnes
Imports of empty packaging 191 Exports 251
Materials for the production of Accumulation 14
empty packaging 883 Changes in stocks -18
Use/residuals 827
Total 1074 Total 1074

Summary table 5.11.c shows that the total supply of materials in connection with
packaging was 1.074 million tonnes, of which 191,000 tonnes were imported
packaging, while 883,000 tonnes of materials went into Danish packaging produc-
tion. In the latter figure only the weight of the materials, which went into the pack-
aging itself, is included and not the intermediate consumption materials such as
energy, which ended up as residual products in connection with production. Ex-
pressed in another way, the weight of empty packaging, which was either imported
or produced in Denmark, was 1.074 million tonnes in 1990.

On the use side we find that 251,000 tonnes of empty packaging were exported and
14,000 tonnes were accumulated via gross capital formation (among other things,
wooden pallets). There was a decrease in stocks of 18,000 tonnes while the resi-
dual entry item of 827,000 tonnes corresponds to the actual Danish use of pack-
aging in industries and households.

The interpretation of physical input-output table 5.11.a for packaging is slightly
different from the interpretation of the other physical input-output tables, since the
rows for resource use, addition of water and recycling of waste are replaced by a
row for total material consumption for production. The material quantities
appearing in this row are material quantities, which go into the production proc-
esses and end up in finished packaging.”

The residual columns are replaced by columns for the use of different types of
packaging (paper and cardboard, glass, metal, wood and plastic). In these columns
the industries' use of the relevant packaging types is shown. This is not packaging
waste from the industries but, by contrast, the quantity of packaging, which the
industries have used for the packaging of their products. If we disregard recycling,
these packaging quantities will, however, ultimately come up again as waste, al-
though it will be other industries’households, which dispose of the packaging. For
each industry and each packaging type, the use of packaging is calculated as the
difference between the input of the relevant packaging type and output in the form

17
In some cases the input of packaging, which is further processed, is included in addition to these quantities of

materials. These quantities are, in the physical input-output table for packaging, included in the deliveries be-
tween Danish packaging producing industries and in imports from foreign to Danish packaging producing in-
dustries.



Types of packaging

Exports
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of sales of packaging to other industries and final demand. The recycling of pack-
aging is not included in the table.

It is apparent from the physical input-output table for packaging that the overall
Danish industries accounted for an input of 691,000 tonnes of Danish produced
packaging and 178,000 tonnes of imported packaging - a total of 869,000 tonnes.
The industries’ own total packaging use was 817,000 tonnes. The difference of
52,000 tonnes corresponds to the use by the packaging producing industry of pack-
aging as an intermediate consumption material for further processing.

The industries’ own total use of packaging of 817,000 tonnes breaks down into
370,000 tonnes of paper and cardboard packaging, 131,000 tonnes of glass pack-
aging, 99,000 tonnes of metal packaging, 101,000 tonnes of wood packaging and
115,000 tonnes of plastic packaging.

The industries accounting for the greatest use of packaging were the food products,
beverages and tobacco industry with 397,000 tonnes, manufacturing of fabricated
metal products with 107,000 tonnes, and the wholesale and retail trade industry
with 118,000 tonnes. Together these industries accounted for three-quarters of
total packaging use.

The food products, beverages and tobacco industry mainly used paper and card-
board (167,000 tonnes) and also glass (112,000 tonnes) as packaging. If we disre-
gard wood packaging, the food products, beverages and tobacco industry was,
moreover, the biggest user of all types of packaging.

In connection with the manufacture of fabricated metal products, most of the pack-
aging used was of wood (56,000 tonnes) but a good deal of paper and cardboard
(40,000 tonnes) was also used.

The use of packaging by the wholesale and retail trade industry consisted mainly
of paper and cardboard (67,000 tonnes). In addition, 26,000 tonnes of plastic pack-
aging were used, viz. barely a quarter of the industries’ total use of plastic pack-

aging.

Total Danish exports of packaging amounted to 251,000 tonnes and were, to a
great extent, supplied from the paper, printing and publishing industry.
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Table 5.11.a Physical input-output table 1990 - Packaging - 1 000 ton

Input

11000

12000

" 13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc........c.ccceuue.
2 12000 Forestry and logging
3 13000 Fishing......c.ccccoeniinnrinrnnninentneneeercneens
4 20000 Mining and quarrying..........ceeeecvceees
5 31000 Manuf. of food, beverages, tobacco
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furnit.....
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products.
11 37000 Basic metal industries..................
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries...............
14 40000 Electricity, gas and water......
15 50000 Construction........c..cccecuevenes
16 60099 Wholesale and retail trade.
17 63000 Restaurants and hotels....
18 71000 Transport and storage.
19 72000 Communication...........
20 80099 Financing and insurance.
21 83110 Dwellings........ccccueu..e.
22 83509 Business services
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government..
27 98099 Producers of government services
28 Total (1-27)

29 TMPOTS..outitiiirieii ettt nee et ettt et ete et etaseeasaas

30 Materials for production of packaging...............
31 Total
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Input (cont.)

Final

93009

94000

95009

95399

98099

Total

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc..........ccccceeee
2 12000 Forestry and logging...
3 13000 Fishing.........cccceeveeenene
4 20000 Mining and quarrying...................
5 31000 Manuf. of food, beverages, tobacco.
6 32000 Textile, clothing, leather industry...........
7 33000 Manuf. of wood products, incl. furn
8 34000 Manuf. of paper, printing, publishing.....
9 35000 Chemical and petroleum industries.........
10 36000 Non-metallic mineral products.....
11 37000 Basic metal industries...........cccc....
12 38000 Manuf. of fabricated metal products.......
13 39000 Other manufacturing industries....
14 40000 Electricity, gas and water.......
15 50000 Construction..........cccceuee.
16 60099 Wholesale and retail trade..
17 63000 Restaurants and hotels....
18 71000 Transport and storage..
19 72000 Communication..........coueeeeeeeineeeneneeennne
20 80099 Financing and insurance...........cccoeeeueune.
21 83110 Dwellings......cccccceveenene
22 83509 Business services
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair......
26 95399 Other producers, excl. government.........
27 98099 Producers of government services..........
28 Total (1-27)

29 TMPOTS...cuiiiiiiiiiiie ettt et etees e s nas

30 Materials for production of packaging...............
31 Total

—

1 OO O T OO =

12

—
I QOO ONNO O

21

350
104

1751

I OO0 =00

10

14




The physical input-output tables - 95

Table S.11.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
N - N - - R N - - R N - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
- - - - - - - - - - - - - 5
0 - 0 0 - 0 0 - 0 - - - - 6
7 1 45 0 - - 1 - - - - - - 7
8 1 36 6 0 0 60 0 0 0 0 0 0 8
2 0 5 1 0 1 19 1 0 0 0 0 0 9
- - 1 - - - 6 - - - - - - 10
0 0 0 0 - 0 0 - - - - - - 11
0 0 2 0 - 0 10 0 0 - 0 - 0 12
0 0 0 0 0 0 0 0 0 0 13
- - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 26
- - - - - - - - - - 27
17 2 89 7 1 95 28
3 0 24 2 2 23 0 0 29
138 2 30
158 4 200 9 0 3 118 1 1 0 1 0 1 31
demand Industries' consumption of packaging Total
Changes Paper and
in stocks Exports Total cardboard Glass Metals  Wood  Plastic Total
- - - 6 - - 4 0 10 10 1
- - - 0 - - - 0 0 0 2
- - - 0 - - - 4 4 4 3
- - - 0 - 0 0 1 1 1 4
- - - 167 112 64 17 37 397 397 5
0 0 0 10 - 0 0 3 13 13 6
-5 9 12 18 - 0 2 2 21 115 7
-4 106 103 3 - 1 2 2 8 461 8
-1 66 71 28 10 14 8 7 69 222 9
-4 37 34 9 0 0 8 3 20 158 10
- 1 1 1 - 0 1 0 2 4 11
-1 23 22 40 1 1 56 8 107 200 12
- 2 2 5 - 0 0 1 7 9 13
- - - 0 - - - 0 0 0 14
- - - 0 - 1 - 2 3 15
- - - 67 7 16 26 118 118 16
- - - 0 - - - 1 1 1 17
- - - 0 - - - 1 1 1 18
- - - 0 - - - 0 0 0 19
- - - 0 - - - 0 1 1 20
- - - 0 - - - 0 0 0 21
- - - 1 - - - 0 1 1 22
- - - 0 - - - 0 0 0 23
- - - 0 - - - 0 0 0 24
- - - 11 - - 1 0 12 12 25
- - - 0 - - - 0 0 0 26
- - - 3 - 0 0 17 21 21 27
-14 242 244 370 131 99 101 115 817 1751 28
-4 9 13 191 29
883 30

-18 251 257 370 131 99 101 115 817 2 825 31
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Table 5.11.b Imports by industries 1990 - Packaging - 1 000 ton

Input

11000 12000 13000 20000 31000 32000 33000 34000 35000
1 11000 Agriculture, horticulture etc................. - - - - - - - - -
2 12000 Forestry and logging....... - - - - - - - - R

3 13000 Fishing........cceoeienninannineetierenene - - - - - - - -
4 20000 Mining and quarnmying.........cccceeeececence - - - - - - - - -
5 31000 Manuf. of food, beverages, tobacco..... - - - - - - - - -
6 32000 Textile, clothing, leather industry........ 0 - - 0 0 0 0 0 0
7 33000 Manuf. of wood products, incl. furnit.. 1 - - 0 3 0 1 0 2
8 34000 Manuf. of paper, printing, publishing.. 0 0 0 0 23 1 2 5 4
9 35000 Chemical and petroleum industries...... 0 0 1 0 13 1 1 2 10
10 36000 Non-metallic mineral products - - - - 23 - - 0 2
11 37000 Basic metal industries...........ccccoveevennes 0 - - - 0 - 0 0 0
12 38000 Manuf. of fabricated metal products.... 0 - 0 0 14 0 0 1 4
13 39000 Other manufacturing industries............ 0 - - 0 0 0 0 0 0
14 40000 Electricity, gas and water..........ccceeueue - - - - - - - - -
15 50000 Construction.............cevevevevenenerenerenennns - - - - - - - - -
16 60099 Wholesale and retail trade... - - - - - - - - -
17 63000 Restaurants and hotels.. - - - - - - - - -
18 71000 Transport and storage... - - - - - - - - -
19 72000 Communication...........ceevevereeeuevennne. - - - - - - - - -
20 80099 Financing and insurance............ccc.c..... - - - - - - - - -
21 83110 DWellings.....ccvueereeeineeeieneinenneseenas - - - - - - - - -
22 83509 Business SEIVICES.........coevurernereeeeenannns - - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - - -
25 95009 Household services, incl. auto repair... - - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - - -
27 98099 Producers of government services........ - - - - - - - - -
28 Total (1-27) 1 0 1 0 78 2 3 8 22
Input (cont.) Final
Private Capital
93009 94000 95009 95399 98099 Total consump. formation
1 11000 Agriculture, horticulture etc................. - - - - - - - -
2 12000 Forestry and logging...........ccccoeeeeeeunne. - - - - - - - -
3 13000 Fishing.......cccooeevviniininiinncnininiinsecenns - - - - - - - -
4 20000 Mining and quarrying.........cccceeeeeenne - - - - - - - -
5 31000 Manuf. of food, beverages, tobacco..... - - - - - - -
6 32000 Textile, clothing, leather industry........ - - - - 0 0 0 -
7 33000 Manuf. of wood products, incl. furnit.. - - 0 - 0 20 0 2
8 34000 Manuf. of paper, printing, publishing.. 0 0 0 0 1 53 1 0
9 35000 Chemical and petroleum industries...... 0 0 0 0 5 46 2 1
10 36000 Non-metallic mineral products............. - - - - 0 27 0 0
11 37000 Basic metal industries.........cccovviiinnns - 0 3 0 0
12 38000 Manuf. of fabricated metal products.... - - 0 - 0 28 1 0
13 39000 Other manufacturing industries............ 0 - 0 - 0 0 0 0
14 40000 Electricity, gas and water........ - - - - - - -

15 50000 Construction..........ce.cen. - - - - -
16 60099 Wholesale and retail trade.................... - - - - - - - -
17 63000 Restaurants and hotels..........cccoeeeunne. - - - - - - - -
18 71000 Transport and storage.............coccoveeunne. - - - - - - - -
19 72000 Communication............cecevevereeuerennne. - - - - - - - -
20 80099 Financing and insurance.........c.ccoeeeceene - - - - - - - -
21 83110 DWellings.....coveeeuireeeineeeiinrenneennesenena - - - - - - - -
22 83509 Business SEIVIiCes.........ceeeerercerenverccens - - - - - - - -
23 93009 Market services of education, health.... - - - - - - - -
24 94000 Recreational and cultural services........ - - - - - - - -
25 95009 Household services, incl. auto repair... - - - - - - - -
26 95399 Other producers, excl. government...... - - - - - - - -
27 98099 Producers of government services........ - - - - - - - -
28 Total (1-27) 0 0 0 0 6 178 4 4
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Table 5.11.b

36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509

- - - - - - - - - - - - - 1
- - - - - - - - - - - - - 2
- - - - - - - - - - - - 3
- - - - - - - - - - - - - 4
- - - - - - - - - - - - - 5
0 - 0 0 - 0 0 - 0 - - - - 6
2 0 11 0 - - 0 - - - - - - 7
1 0 5 1 0 0 9 0 0 0 0 0 0 8
1 0 4 1 0 1 7 0 0 0 0 0 0 9
- - 0 - - - 1 - - - - - - 10
0 0 1 0 - 0 1 - - - - - - 11
0 0 3 0 - 0 5 0 0 - 0 - 0 12
0 - 0 0 0 0 0 0 0 0 0 - 0 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 26
- - - - - - - - - - - -7
3 0 24 2 0 2 23 0 0 0 0 0 0 28
demand Total
Changes in
stocks Exports Total
- - - - 1
- - - - 2
- - - - 3
- - - - 4
- - - 5
- 0 0 0 6
-1 2 3 22 7
-1 1 1 54 8
-1 4 7 54 9
-1 1 - 27 10
- 0 0 3 11
- 0 1 30 12
- 0 0 0 13
- - - 14
- - - 15
- - - - 16
- - - - 17
- - - - 18
- - - - 19
- - - - 20
- - - - 21
- - - - 22
- - - - 23
- - - - 24
- - - - 25
- - - - 26
- - 27
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Nitrogen content of 812
commodities

References

Table 5.12.c

Supply

Use

Inter-industry flows

Agriculture,
horticulture etc.

5.3.12 Nitrogen content of commodities

The tables in this section relate to flows of nitrogen linked with 8§12 of the national
accounts’ commodity balances. Against the background of the nitrogen content in
percentage terms of each of the commodities, the relevant commodity balances are
calculated from the product weight to the weight of nitrogen contained in the com-
modities.

The commodities for which the nitrogen content is calculated are, inter alia, ani-
mal and vegetable products (including leather, hides, wood and wood products),
chemical products and fertilisers, plastic and plastic products, yarn, textiles and
garments.

The nitrogen percentages have been arrived at from, inter alia, Statistics Denmark,
1995, Sibbesen, 1990, Kyllingsbeek, 1995 and Moller & Saxholt, 1996. In addition,
nitrogen percentages have been used from a Norwegian nitrogen research project,
cf. Bleken and Bakken, 1997a and Bleken and Bakken, 1997b."

General material balance' - Nitrogen 1990

Origin/supply Destination/use
1 000 ton 1 000 ton
Imports 784 Exports 296
Danish resources 98 Accumulation 2
Changes in stocks 47
Losses etc./residual 536
Total 882 Total 882

] Excluding deposition of nitrogen from the air.

From the summary table 5.12.c it can be seen that nitrogen flows to the economy
consisted of 784,000 tonnes of nitrogen in imported commodities plus 98,000 ton-
nes from Danish nature, a total supply of nitrogen of 882,000 tonnes.

This quantity is broken down on the use side into 296,000 tonnes in exports,
47,000 tonnes in stock changes, 2,000 tonnes accumulated in connection with
gross capital formation (inter alia agriculture’s breeding stock) and a residual of
536,000 tonnes, which include losses to Danish nature.

The physical input-output table 5.12.a for nitrogen flows shows, inter alia, that the
flows of nitrogen in the economy were concentrated around three sectors: agricul-
ture, horticulture etc., the food products, beverages and tobacco industry, and the
chemical and petroleum industry.

In the case of agriculture, horticulture etc., there was an overall input of nitrogen
of 704,000 tonnes. Of this, 134,000 tonnes came from Danish chemical and petro-
leum industries, 273,000 tonnes from the corresponding foreign industries (cf.
table 5.12.b) and 48,000 tonnes from nature in the form of the biological fixing of
nitrogen by plants.

In connection with agriculture’s use of products from the food products, beverages
and tobacco industry, 52,000 tonnes were contained in Danish products and
144,000 tonnes of nitrogen in imported products.

* Parts of the database from the Norwegian project have kindly been made available by Marina Azzaroli Bleken,
Agricultural University of Norway, Department of Horticulture and Crop Sciences.
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On the output side, agriculture and horticulture, etc. supplied 115,000 tonnes of ni-
trogen to the food products, beverages and tobacco industry and 81,000 tonnes to
the rest of the world embedded in exported agricultural goods. In the case of agri-
culture, horticulture, etc., there is a difference in the commodity related input and
output of nitrogen of 443,000 tonnes. This excess of nitrogen can also be interpre-
ted as loss from the industry to the environment. It constitutes the bulk of the over-
all loss of nitrogen on the part of the industries totalling 477,000 tonnes.

The total input of nitrogen from nature was 98,000 tonnes. In addition to the
above-mentioned 48,000 tonnes to agriculture, 2,000 tonnes were directly supplied
from nature to the economy via biomass growth in forestry and 48,000 tonnes via
biomass growth in fishing.

The food products, beverages and tobacco industry accounted for a total input of
nitrogen of 245,000 tonnes. Of this, 115,000 tonnes were, as stated, supplied from
agriculture and horticulture, etc., 38,000 tonnes from fishing and 53,000 tonnes
from the industry itself.

Use of the industry’s nitrogen is broken down into 52,000 tonnes to agriculture and
horticulture, etc., inter-industry deliveries of 53,000 tonnes, 90,000 tonnes for ex-
ports and 28,000 tonnes to private consumption. For the food products, beverages
and tobacco industry, we find a total residual of 9,000 tonnes. This surplus in-
cludes, inter alia, the nitrogen content of solid waste and sewage sludge.

The total input to the chemical and petroleum products industry was 323,000 ton-
nes of nitrogen, of which a very large part (297,000 tonnes, cf. table 5.12.b) was
attributed to imports from the foreign chemical industry. This large import of ni-
trogen is linked with the import of intermediate consumption materials for
fertiliser production. The nitrogen in the products of the Danish chemical and
petroleum industry was primarily sold to agriculture (134,000 tonnes) and to the
rest of the world via exports (98,000 tonnes).

The nitrogen content supplied to private consumption totalled 59,000 tonnes. The
bulk was supplied direct from the Danish and foreign food products, beverages and
tobacco industry, but it may also be seen that there were nitrogen flows associated
with flows of goods (food) from restaurants and hotels and producers of govern-
ment services (hospital kitchens, etc.).

The nitrogen content of private consumption is, as a whole, also recorded in the
physical input-output table’s residual part on the basis of an assumption that nitro-
gen is finally returned to the environment in conjunction with waste and sewage.

Of the total commodity-related nitrogen surplus/loss of 536,000 tonnes, 443,000
tonnes (83%) can be attributed to agriculture, horticulture etc., 59,000 (11%) to
households while the remaining 34,000 tonnes (6%) is distributed among the other
industries.”

19
Note that no account is taken in the statement of nitrogen surplus of the wet and dry deposition of nitrogen on
agricultural areas or of the supply of nitrogen via the spreading of sludge. The nitrogen content of sludge is
contained in the residuals of other industries and households.
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Table 5.12.a Physical input-output table 1990 - Nitrogen content of commodities - 1 000 ton

Input
11000 12000 13000 20000 31000 32000 33000 34000 35000
I 11000 Agriculture, horticulture etc............ccu... 49 - - - 115 0 0 - 0
2 12000 Forestry and logging.......cocecocvecevecvncnnen 0 - - - 0 - 1 -
3 13000 Fishing......... 2 - 0 - 38 - - - -
4 20000 Mining and quarrying..........ccceeviennee - - - - - - - - -
5 31000 Manuf. of food, beverages, tobacco........ 52 - 1 - 53 2 0 - 1
6 32000 Textile, clothing, leather industry........... 0 - - - 0 1 I 0 0
7 33000 Manuf. of wood products, incl. furnit..... 0 - - - 0 0 I 0 0
8 34000 Manuf. of paper, printing, publishing..... 0 - - - 0 0 0 0 0
9 35000 Chemical and petroleum industries......... 134 - 0 0 6 0 0 0 21
10 36000 Non-metallic mineral products.... - - - - 0 0 0 0 0
11 37000 Basic metal industries........... - - - - - - - - -
12 38000 Manuf. of fabricated metal products.. - - - - 0 - 0 0 0
13 39000 Other manufacturing industries...... - - - - 0 0 0 0
14 40000 Electricity, gas and water..... . - - - - - - - -
15 50000 Construction.........uviiviiiriinineniierene e - - - - - - - - -
16 60099 Wholesale and retail trade.......coo.ovevcunene - - - - - - - - -
17 63000 Restaurants and hotels... - - - - - - - - -
18 71000 Transport and storage. . - - - - - - - - -
19 72000 Communication...........ccocuicviinviivevisnens - - - - - - - - -
20 80099 Financing and insurance...........ccocounennae. - - - - - - - - -
21 83110 Dwellings.......ccoueueuuee. - - - - - - - - -
22 83509 Business SEIVices........ocvviivienins . - - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - - - - -
27 98099 Producers of government services.......... - - - - - - - -
28 Total (1-27) 238 - 212 1 23
29 IMPOTTS...oouiiiriiiiiniiiiiiie s s s s sasins 418 - 0 34 2 300
30 Biological fixation of nitrogen, etc......c..cccccevun. 48 2 48
31 Nitrogen from private consumption............cc.....
32 Total 704 2 50 0 245 9 5 2 323
Input (cont.) Final
Private Capital
93009 94000 95009 95399 98099 Total consump.  formation
1 11000 Agriculture, horticulture etc.........cccccueuc. - 0 - - 0 167 6 1
2 12000 Forestry and logging......... - - - - 0 1 0 0
3 13000 Fishing......cccccocveeunne - - - - 0 4] 0 -
4 20000 Mining and quarrying.................. - - - - - - - -
5 31000 Manuf. of food, beverages, tobacco........ - 0 - - 2 115 28 -
6 32000 Textile, clothing, leather industry........... - - 0 - 0 2 1 0
7 33000 Manuf. of wood products, incl. furnit..... - - 0 - 0 2 0 0
8 34000 Manuf. of paper, printing, publishing..... - - - - 0 0 0 0
9 35000 Chemical and petroleum industries......... - 0 0 - 4 168 2 0
10 36000 Non-metallic mineral products.... - - - - 0 0 0 0
11 37000 Basic metal industries - - - - - - - -
12 38000 Manuf. of fabricated metal products....... - - 0 - 0 0 0 0
13 39000 Other manufacturing industries... - - 0 - 0 0 0 0
14 40000 Electricity, gas and water...... - - - - - - - -
15 50000 Construction..........cceveunn - - - - - - - -
16 60099 Wholesale and retail trade. - - - - - - - -
17 63000 Restaurants and hotels... - - - - - - 5 -
18 71000 Transport and storage. - - - - - - - -
19 72000 Communication.............. - - - - - - - -
20 80099 Financing and insurance . - - - - - - - -
21 83110 DWEIlINgS....cccouvevevrerueininrenseimeeneensasienens - - - - - - - -
22 83509 BUusSiness SEIVICES.....cccoveevmuiriivecssicsvnsenean. - - - - - - - -
23 93009 Market services of education, health...... - - - - - - - -
24 94000 Recreational and cultural services.......... - - - - - - - -
25 95009 Household services, incl. auto repair...... - - - - - - - -
26 95399 Other producers, excl. government......... - - - - - - - -
27 98099 Producers of government services.......... - - - - - - 3
28 Total (1-27) - - 7 496 46
29 IMPOTES...citinirinrinrerenerisnmir ittt srersssessssnenes 0 - 771 12 0
30 Biological fixation of nitrogen, etc.........cceuvuene 98
31 Nitrogen from private consumption..........c......
32 Total 0 0 0 - 10 1365 59 2
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Table 5.12.a
36000 37000 38000 39000 40000 50000 60099 63000 71000 72000 80099 83110 83509
B B - B 2 - B 0 B - - - - 1
- - - - - - - 0 - - - - - 3
- - - - - - - - - - - - - 4
- - 0 0 - - - 3 - - - - - 5
0 - 0 0 - 0 - - 0 - - - - 6
.0 0 0 0 - 1 0 - 0 - - - - 7
0 - 0 0 0 0 0 - - - - - - 8
0 - 1 0 - 0 0 0 0 - - - - 9
0 - 0 0 - 0 - - - - - - - 10
- - - - - - - - - - - - - 11
- - 0 0 - 0 - - 0 - - - - 12
- - 0 0 - 0 - - 0 - - - - 13
- - - - - - - - - - - - - 14
- - - - - - - - - - - - - 15
- - - - - - - - - - - - - 16
- - - - - - - - - - - - - 17
- - - - - - - - - - - - - 18
- - - - - - - - - - - - - 19
- - - - - - - - - - - - - 20
- - - - - - - - - - - - - 21
- - - - - - - - - - - - - 22
- - - - - - - - - - - - - 23
- - - - - - - - - - - - - 24
- - - - - - - - - - - - - 25
- - - - - - - - - - - - - 26
- - - - - - - - - - - 27
0 1 2 1 4 - - - - 28
1 3 - 2 1 - - - - 29
30
31
1 0 4 1 2 3 1 5 0 - - - - 32
demand Loss etc. Total
Changes in
stocks Exports Total
6 81 94 443 704 1
0 0 0 0 2 2
1 6 7 2 50 3
- - - 0 0 4
3 90 121 9 245 5
0 5 7 0 9 6
0 1 2 2 5 7
- 0 0 2 2 8
52 98 153 2 323 9
- 0 0 1 1 10
- - - 0 0 11
- 0 0 4 4 12
- 0 0 0 1 13
- - - 2 2 14
- - - 3 3 15
- - - 1 1 16
- - - 5 17
- - 0 0 18
- - - - - 19
- - - - 20
- - - - - 21
- - - - - 22
- - - 0 0 23
- - - 0 0 24
- - - 0 0 25
- - - - - 26
- - 3 7 10 27
62 282 391 477 1365 28
- 14 14 12 - 784 29
98 30
59 59 31

47 29.6 404 536 2305 32
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Table 5.12.b Imports by industries 1990 - Nitrogen content of commodities - 1 000 ton

Input

11000

12000

13000

20000

31000

32000

33000

34000

35000

1 11000 Agriculture, horticulture etc...................
2 12000 Forestry and logging.......
3 13000 Fishing........c.........
4 20000 Mining and quarrying...................
5 31000 Manuf. of food, beverages, tobacco.......
6 32000 Textile, clothing, leather industry..........
7 33000 Manuf. of wood products, incl. furnit....
8 34000 Manuf. of paper, printing, publishing....
9 35000 Chemical and petroleum industries........
10 36000 Non-metallic mineral products
11 37000 Basic metal industries.........ccccccueue
12 38000 Manuf. of fabricated metal products......
13 39000 Other manufacturing industries..............
14 40000 Electricity, gas and water...........c.cceeueee
15 50000 COonstruction........c..eereeecuesermercmerecsenceene
16 60099 Wholesale and retail trade..............c.......
17 63000 Restaurants and hotels...........cccccceueenunnne
18 71000 Transport and StOrage. ........cc.cceeereerencnc
19 72000 Communication
20 80099 Financing and insurance.
21 83110 Dwellings.......couimreeivernniernniersinesee e
22 83509 Business SEIVIiCes..........curvierrmeurnrncernenens
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair.....
26 95399 Other producers, excl. government..
27 98099 Producers of government services..........
28 Total (1-27)
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Input (cont.)

93009

94000

95009

95399

98099

Final

Private
consump.

Capital
formation

1 11000 Agriculture, horticulture etc...........c.......
2 12000 Forestry and logging..........ccceecicnnnenne
3 13000 Fishing.....ccoeeeeceinercrecreeinieecnr e
4 20000 Mining and quarrying.........c.cccccoerereens
5 31000 Manuf. of food, beverages, tobacco.......
6 32000 Textile, clothing, leather industry..........
7 33000 Manuf. of wood products, incl. furnit....
8 34000 Manuf. of paper, printing, publishing....
9 35000 Chemical and petroleum industries........
10 36000 Non-metallic mineral products......
11 37000 Basic metal industries...................
12 38000 Manuf. of fabricated metal products......
13 39000 Other manufacturing industries..............
14 40000 Electricity, gas and water.........c.ccceceneene
15 50000 Construction........ccuieeiieionicniinmieniemsinaeas
16 60099 Wholesale and retail trade......................
17 63000 Restaurants and hotels............ccccceevcecnne
18 71000 Transport and storage..........ccc.coeuiemiereenn.
19 72000 Communication..........cccucveiccerricnrccennens
20 80099 Financing and insurance............ccccoceuene
21 83110 Dwellings.......coueviveeiveininierniieineneseneceenna
22 83509 Business services .
23 93009 Market services of education, health......
24 94000 Recreational and cultural services..........
25 95009 Household services, incl. auto repair.....
26 95399 Other producers, excl. government........
27 98099 Producers of government services..........
28 Total (1-27)
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Table 5.12.b
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Why compare?

German vs. Danish
tables

Main areas

Energy

6. Comparison of Danish and German physical flows of goods
and materials

In this chapter, main figures from the Danish physical input-output tables and cor-
responding figures from German physical input-output tables for 1990 are com- .
pared. As far as methods are concerned, the Danish and German physical input-
output tables are constructed in accordance with broadly the same principles. The
German tables relate to the former West Germany.

A comparison is interesting in many ways. On the one hand, it can give an impres-
sion of whether the quantitative information in the physical input-output tables is
of the same order of magnitude in the case of areas expected to be comparable
beforehand, and on the other a comparison can indicate areas where Germany and
Denmark differ as far as the volume of the flows of materials are concerned. Fi-
nally, a comparison of the tables can give an idea of the nature and volume of the
flows of materials, which are not included in the Danish physical input-output ta-
bles but which are in the German ones.

The German physical input-output tables are, in some areas, more detailed and
comprehensive than the Danish ones. The German tables thus include all water
used in the economy, such as cooling water used for energy production. The Da-
nish tables include only water which is added to products (for example, in bever-

ages).

In the German tables, the consumption and discharge of oxygen in connection with
combustion processes, plus oxygen and CO, used in biological metabolism, are
also included. In the Danish tables, oxygen is not included in either the input side
or the output side (oxygen as a commodity is, however, included).

As a result of these differences, not all figures are comparable, although a number
of main figures are - or can be made to be so with additional calculations.

The following comparison covers three main areas:

e Flows from nature to the economy
¢ Flows within the economy
e Residuals (waste, emissions, etc.) from economy to nature.

6.1 Flows from nature to the economy

In both the Danish and the German input-output tables, the flows from nature to
the economy cover the areas energy, gravel, stone and clay and also biomass
growth in agriculture, horticulture, forestry and fishery.

As far as the growth of the biomass is concerned, different methods of calculation
have been applied, but a comparison is nevertheless possible as far as agriculture
and horticulture are concerned with the addition of supplementary calculations on
the basis of the German physical input-output tables.

Table 6.1 compares the main figures. The flows of energy from nature to the eco-
nomy cover, as far as Denmark is concerned, mainly crude oil and natural gas from
the North Sea (firewood and straw are also included, however), whereas as far as
Germany is concerned what is mainly involved is coal extracted by mining. Con-
verted to per capita level, there was in Germany a flow of material of 3.1 tonnes
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per inhabitant. In the case of Denmark, the figure was 1.9 tonnes per inhabitant.
The difference reflects the countries’ different natural resource situation and the
fact that coal is comparatively heavier than crude oil and natural gas in proportion
to the energy amounts, which can be used per kg of the different types of en ergy.

The extraction of gravel, stone and clay amounted to 10.9 and 9.7 tonnes per in-
habitant in Denmark and Germany respectively. There is thus a general agreement
between the figures given per inhabitant.

Earth used for constructions, etc. in Germany weighed 2.7 tonnes per inhabitant.
No account is taken in the Danish tables of earth for construction, since no eco-
nomic sale in this area has been recorded in connection with the national accounts,
but the German figures indicate that earth which, in this way, is connected to eco-
nomic activities does have a significant volume in weight terms.

The flows of materials from nature to agriculture and horticulture are made compa-
rable for the two countries by recording the net input from nature in the case of
Germany. From the total biomass growth is subtracted the quantity which ends up
as plant remains (and accordingly remains in nature), so biomass growth in
relation to actual agricultural products becomes apparent. From this the biomass
growth, which can be attributed to agriculture and horticulture being supplied with
animal and vegetable products, is then deducted. The remainder is the biomass
growth which comes net from nature and which, in definition terms, corresponds
to the input from nature to agriculture and horticulture in the Danish physical
input-output tables (cf. also section 5.3.2).”

Table 6.1 shows that there was a net supply from nature to Danish agriculture and
horticulture of 2.4 tonnes per inhabitant, while the corresponding figure for supply
to German agriculture and horticulture was 0.9 ton per inhabitant. As far as Den-
mark was concerned, the supply was more than two and a half times as great as in
Germany. This is at first surprising, but reflects the fact that the agricultural and
food industry in Denmark is, in relative terms, considerably larger than in Ger-
many.

If the net input from nature to agriculture and horticulture is recorded in relation to
the size of the agricultural area, a high level of concordance is obtained between
the Danish and German figures. From table 6.1 it may be seen that net input in
relation to the size of the agricultural area was 430 kg/km’ in Denmark and 491
kg/km® in Germany.

In the Danish tables only water which is used in the manufacturing industry as an
addition to products is included. The Danish tables thus give a very limited and
incomplete picture of the extent to which water is used in the economy. By con-
trast, all water which is depended on by economic activities (including water used
for cooling purposes) is included in the German tables. As may be seen from table
6.1, very substantial amounts are involved, viz. 735 tonnes per inhabitant.

Water as a product, i.e. water supplied via water works, represented 105 tonnes per
inhabitant in Germany. By way of comparison the consumption of water supplied
via common water installations etc. in Denmark in 1990 was 571.3 million m?, or

20 . . . . .. . .
In this calculation, the relatively modest amount in weight terms of nutrients and pesticides etc., which contri-
butes to product weight on the output side, is disregarded.
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Table 6.1

Intermediate
consumption

Flows from nature to the economy - Denmark and West Germany 1990

Denmark Germany

Mill. ton  Ton/inhab.  Mill. ton Ton/inhab.

Energy 10 1.9 193 3.1
Gravel, stone, clay, etc. 56 10.9 615 9.7
Earth excavated for construction ! 170 2.7

Biomass growth in agriculture and horticulture

Total biomass growth ! 227

- Plant residues, etc. ! 56

= Actual agricultural products 2 172

- Input of anim. and veg. products in agriculture z 114

= Net input from nature 12 24 58 0.9

Ton/km? Ton/km?

Net input from nature vis-a-vis agricultural area 430 491
Water Ton/inhab.
Water used in the economy ! 46 428 734.6
Water as a product ! 6661 105.4

! Not included
? Not comparable
Source: The physical input-output tables and Stahmer et al., 1997.

112 tonnes per inhabitant, cf. Statistics Denmark, 1997. Water is thus without ex-
ception the most substantial input in weight terms in the economy.

6.2 Flows within the economy

Table 6.2 shows the main figures for physical flows within the economy in Den-
mark and West Germany.

It shows that there were flows of materials per inhabitant in connection with do-
mestically produced intermediate consumption materials (except water) of 18.8
tonnes and 25.9 tonnes in Denmark and West Germany respectively. To this must
be added imported intermediate consumption materials of 6.8 and 5.4 tonnes re-
spectively.

The German economy is therefore characterised by larger flows between industries
in quantity terms than the Danish economy. This is due to, among other things,
German industry being relatively larger than the Danish and characterised by
heavy flows of material in connection with, among other things, mining (coal etc.)
and the iron and metal industry. Another part of the explanation is that different
recording principles are used in the input-output tables as regards recycling. In the
German input-output tables the flows of recycling are included, to a great extent,
whereas in the Danish table, as a rule, only flows of recycling from one industry to
another (but not inter-industry flows) are recorded. This tends towards larger flows
of commodities on both the input and the output side in the German physical input-
output tables.
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Flows within the economy - Denmark and West Germany 1990

Denmark Germany

Mill. ton  Ton/inhab. Mill. ton  Ton/inhab.
Intermediate consumption materials
Domestically-produced commodities 96 18.8 1 639 259
Imported commodities 35 6.8 343 5.4
Total 131 26.6 1982 314
Private consumption .
Domestically-produced commodities 9 1.7 122 1.9
Imported commodities 2 0.4 34 0.5
Total 11 2.2 156 25
Capital formation - construction 5
Net 521 8.2
Waste from construction } 259 4.1
Gross 58 114 780 123
Capital formation - machinery etc. 5
Net 2 0.04
Waste from machinery 3 8 0.13
Gross 1 0.15 11 0.17
Foreign trade
Imports 38 7.5 393 .
Exports 25 4.9 206 3.3
Net imports 13 2.6 187 3.0

l Water excluded, recycling included

? Not included

3 Not comparable

Source: The physical input-output tables and Stahmer et al., 1997.

In the case of private consumption there were supplies of domestically-produced
commodities of 1.7 tonnes and 1.9 tonnes per inhabitant in Denmark and Germany
respectively. The private consumption of imported commodities was 0.4 of a ton
and 0.5 of a ton per inhabitant. All in all, the weight of average private consump-
tion was 2.2 tonnes per inhabitant in Denmark and 2.5 tonnes in Germany.

The explanation for the lighter private consumption in Denmark is, among other
things, that the consumption of oil products in households was less per inhabitant
in Denmark than in Germany, presumably because of a relatively lower consump-
tion of petrol and diesel for cars, but possibly also on account of the extensive use
of district heating in Denmark.

Table 6.2 also shows figures for the accumulation of materials in the economy. In
the Danish input-output tables the accumulation of building materials is recorded
in gross terms, viz. without any deduction of waste from construction (except for
waste from the repair of buildings, cf. section 5.3.3). If the German accumulation
is recorded correspondingly (by adding construction waste, etc. to the net accumu-
lation), it may be seen that the Danish gross accumulation was 11.4 tonnes per
inhabitant, whereas the German was 12.3 tonnes per inhabitant - an order of mag-
nitude, which was just about the same.

For the gross accumulation of machinery we find 0.15 and 0.17 of a ton per in-
habitant in Denmark and Germany respectively.
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Gross and net
accumulation

Foreign trade

Energy related

Carbon in energy

Not energy related

The industries

The German figures provide, moreover, a picture of the relationship between gross
and net accumulation. As far as constructions are concerned, 1/3 of the gross ac-
cumulation corresponds to residuals (breakdown products, etc.). In the case of
machinery, 3/4 of the gross accumulation goes towards the replacement of old
machinery.

The exchange of commodities with the rest of the world is illustrated by means of
figures for imports, exports and net imports. It may be seen that both the in- and
outgoing flows of commodities as far as Denmark is concerned were larger per
inhabitant than was the case for Germany. Since a relatively larger dependence on,
and connection with, the rest of the world is expected for small countries, this re-
sult is not surprising.

As far as both Denmark and Germany are concerned, the case is that - by virtue of
a large import of energy products - more was imported in weight terms than was
exported. Denmark had a net import of 2.6 tonnes per inhabitant, while Germany
had a net import of 3.0 tonnes per inhabitant. The average German’s net depend-
ence on other countries was thus slightly larger than the average Dane’s.

6.3 Residuals (waste, air emissions, etc.) from the economy

As a result of different degrees of detail and a difference in the method of record-
ing in the German and Danish physical input-output tables with regard to flows of
waste, it is only possible to compare the flows from the economy to the environ-
ment at a general level.

In the top half of table 6.3 may be seen the main figures with respect to the residu-
als, which appear in connection with the combustion of energy in the industries on
the one hand and in households on the other. Residuals are calculated exclusive of
oxygen, which is fixed, for example, in CO,. As far as Denmark is concerned, it
may be seen that the residuals from the industries amounted to 3.4 tonnes per in-
habitant. In the case of households, the figure is 0.7 ton per inhabitant. This is
somewhat lower than in Germany, where the corresponding figures were 4.3 ton-
nes and 1.0 ton per inhabitant.

As the weight of the residuals from the combustion of energy are recorded exclu-
sive of the weight of the oxygen etc. from the air which is involved in combustion,
the figures mentioned above correspond to the weight of the energy combusted in
Denmark and West Germany respectively.

The largest single component of the waste products from combustion is, in both
Denmark and Germany, the carbon content of CO, emissions, but the breakdown
of energy related residuals by sub-groups (ash and slag, carbon and other residu-
als) is, moreover, affected by the chemical composition of the energy.

When comparing the Danish and German residuals, which are not energy related
(re-cycled, processed and deposited waste and also residuals directly discharged
into the environment), the residuals from agriculture, horticulture, etc. and the con-
struction industries need to be disregarded, since different methods of recording
(net/gross etc.) are used in that connection.

After correction, residuals from other industries are obtained of the order of mag-
nitude of 2.0 tonnes and 3.8 tonnes per inhabitant. Recorded this way and per in-
habitant, the German industries’ residuals were accordingly almost double those of
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Flows of residuals from the economy- Denmark and West Germany 1990

Denmark Germany

Mill. ton Ton/inhab. Mill.ton  Ton/inhab
Energy related residuals from industriesl
Ash and slag 1 0.2 19 0.3
Carbon in CO, 12 2.3 151 24
Other residuals (hydrogen etc.), excl. oxygen 4 0.8 101 1.6
Total 17 34 270 4.3
Energy related residuals from households
Carbon in CO, 3 0.5 47 0.7
Other residuals (hydrogen, etc.), excl. oxygen 1 0.2 14 0.2
Total 4 0.7 61 1.0
Residlzxals, not energy related, from industry
Waste 207
+ Residuals discharged directly into nature 506
= Total residuals ; 14 14.8 713
- Residuals, agriculture , 4 253
- Residuals, construction 1 224
= Total, adjusted 10 2.0 236 3.8
Residuals, not energy related, from households
Waste 20 0.3
Residuals discharged directly into nature 19 0.3
Excrement 32 0.5
Total residual 7 1.4 71 1.1

! The German residuals contain, by contrast with the Danish, also residuals from the incineration of waste.
These residuals are, however, relatively modest

2 Excluding residuals from agriculture, horticulture, etc. and construction

3 Residuals from agriculture, horticulture, etc. and construction are omitted, since the numbers are not compara-
ble.

* In the figure for Denmark by contrast to Germany water, which has been contained in food and beverages
(excl. drinking water), is included.

Source: The physical input-output tables and Stahmer et al., 1997.

the Danish industries. When evaluating this result, it must be taken into consideration
that the input and output of intermediate consumption materials in German industries
were generally greater per inhabitant on account of a relatively larger and heavier
industry, but presumably also on account of the difference there is between the Ger-
man and Danish physical input-output tables with regard to the recording of re-
cycling. If the residuals in the two countries are assessed relative to the input of
intermediate consumption materials, the difference becomes somewhat less marked.

The table also shows figures for residuals from households which are not energy
related. The residuals cover household waste, residuals which are discharged di-
rectly to nature, and excrement. In the case of Germany, the individual items are
specified, whereas in the case of Denmark only a total is entered. If the totals are
compared, it may be seen that the figure was 1.4 tonnes per inhabitant for
Denmark and 1.1 tonnes per inhabitant for Germany. The cause of the larger
residual in the case of Denmark is presumably determined by the fact that the
Danish - but not the German - figures, include water which has been contained in
food and beverages. The figures concerning the residuals from households may,
moreover, be compared to the purchases of commodities by households, which
amounted to 2.2 and 2.5 tonnes per inhabitant respectively (cf. table 6.2). Note,
however, that energy products are included in these last figures.
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7. Energy related emissions to the air broken down by source

Energy related residuals represent a very large proportion of the total quantity of
residuals which flow from the economy to the environment. The residuals, which
originate from combusted energy represented, according to the physical input-out-
put table (table 5.1.a), 21.0 million tonnes of carbon, sulphur etc. out of the total
quantity of residuals of 42.8 million tonnes in 1990. Evaluated on these terms, just
under half of the flows of residuals from the economy to the environment were
related to energy.

In the physical input-output tables (and accordingly in the above figures) chemical
substances, for example, oxygen and nitrogen, which originate from the air and
hence form part of combustion processes, are excluded on the input as well as the
output side. Accordingly, the energy related residuals in the physical input-output
tables do not appear in the chemical composition in which they actually occur.

In this chapter another itemisation of the energy related residuals, which have the
greatest significance in weight terms, is presented. These are CO, (carbon dioxide),
SO, (sulphur dioxide), NO, (nitrous oxide), CO (carbon monoxide) and NMVOC

(volatile organic compounds).

Compared to the itemisation of the residuals in the physical input-output tables, the
present emission account is on the one hand more comprehensive, since chemical
substances from combustion air is included. On the other, the itemisation is more
limited, since not all materials from the combusted energy is to be found in the
emissions of CO,_ SO,, NO,, CO and NMVOC. The net effect of these differences
may be illustrated by the fact that the total emission in 1990 of CO,, SO, NO, and
NMVOC - as will be apparent from the following sections - is recorded at upwards
of 54 million tonnes.” The inclusion of oxygen etc. from combustion air accord-
ingly gives - despite the exclusion of certain substances from the quantities of en-
ergy - residuals which are more than two and a half times larger than residuals
calculated on the basis of the quantities of energy alone.

7.1 The principle underlying the itemisations

The itemisations of air emissions associated with the combustion of energy are, as
a rule, based on calculations of the type energy consumption times technical coeffi-
cient, where energy consumption is expressed in, for example, GJ and the
technical coefficient expresses the content of pollutant per unit of GJ energy con-
sumption. The technical coefficients are approximated on the basis of, inter alia,
the chemical composition (for example, sulphur or carbon content) the energy type
and, in the case of certain emission types (for example NO,), the combustion con-
ditions. When the technical coefficients are determined, attention is paid to the
measures taken, which may limit potential discharges (for example, catalytic con-
verters for cars).

Mathematically, the general estimation of emissions can be described in the fol-
lowing way. Let Ej designate the total quantity (measured in GJ) of energy type i
used in use j and e, the emission in kg of pollutant 4 linked with the use of one GJ
of energy of type i used in category j. Then the total emission of pollutant 2, EM,,,
when using energy type i in use category J is obtained as:

A simple addition of the emissions of CO,, SO,, NOy, CO and NMVOC introduces an error in the form of
double-counting, since the carbon content of CO and NMVOC is included twice. This is due to the emission of
CO; being recorded as »final« emissions - cf. footnote 28 below. The error is, however, of minor significance.
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EM U—Ey - (7.1)
h=CO0,, SO,, NO,, CO, NMVOC

i=1,..,23 (types of energy)

j=1,..,117 industries + households

Through the emission calculations, information concerning E from Statistics Den-
mark’s energy balances are used. The energy balances are recorded in connection
with the compilation of the input-output tables.” The information concerning EU_
corresponds, furthermore, to the information, which is in evidence at a more ag-
gregated level from the physical input-output table for energy drawn up in PJ (cf.
section 5.3.5).” The use of energy is, in the energy balances and accordingly in the
estimation of emissions, apportioned among the 23 types of energy, 117 industries
and households.

The information from the energy balances is supplemented by more detailed in-
formation, among other things, some of the background data, which the energy
balances in the first place are compiled from. As an example, reference may be
made to the use of petrol, LPG and diesel for cars. The detailed data material co-
vers a breakdown of the use of petrol, LPG and motor gas oil into different catego-
ries of cars (private cars, vans, lorries, buses, etc.) in each of the use categories.

The information on emission factors, e,; originates from the CORINAIR data
base.” In certain cases, the emission coefficients are calculated with respect to the
chemical composition of the fuel while in others they are based on measurements.
The latter is valid, for example, for the emissions of SO, and NO, from power
plants.

The emissions, which are calculated in accordance with the above-mentioned
method, does not accord completely with the emissions computed, by the Danish
National Environmental Research Institute (NERI) in accordance with both ECE
guidelines” and IPCC guidelines. This is due, on the one hand, to differences as
regards the statistical sources for the energy consumption (Statistics Denmark’s
energy balances and the energy balances of the Danish Energy Agency respec-
tively) and on the other to the fact that the boundaries for consumption of energy
are by definition different in the estimations. The energy balances of Statistics
Denmark are based on the definitions of the national accounts, so that energy con-
sumption corresponds to the economic activity which is described in the national
accounts. In contrast to this, the guidelines of the ECE and the IPCC are laid down
partly on the basis of an assessment of the damage caused by the emissions and

# In the energy balances from Statistics Denmark used here, renewable energy is only included to a moderate
extent, since only traded quantities of firewood and wood waste for energy purposes are included. Straw,
biogass and waste are thus not included. Cf. Vadmand Jensen and Gravgdard Pedersen, 1998, concerning an
estimation of emissions from the consumption of renewable energy. The energy balances are, moreover, de-
scribed in Statistics Denmark, 1996, chapter 4.

2 . . . o -
There is, however, a minor difference between the itemisations in the energy balances and the physical input-
output table, since straw used for energy purposes is included in the physical input-output table, but not in the
energy balances. Emissions from the combustion of straw are not included in the following tables.

= CORINAIR is a European air mission database established on the initiative of the EU's Council of Ministers. At
European level, the European Environment Agency (EEA) is responsible for the continued development, while
the current updating and maintenance of the Danish part of the database is undertaken by the Danish National
Research Institute. The Danish CORINAIR database contains detailed information on energy consumption and
emission factors. In Vadmand Jensen and Gravgard Pedersen, 1998, is a description of the connection between
the CORINAIR estimation of total emissions and the estimation of emissions in connection with Statistic
Denmark's energy balances.

* Within the ECE (Economic Commission for Europe) agreements have been reached concerning the limitation

of the countries' discharges of SOz and NOx. In this connection, principles have been drawn up for the itemisa-
tion of emissions.
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Cross-border trade

Further description

117 and 27 industries

partly on the basis of international negotiations on what the individual countries
can be made responsible for.

In the field of transport, the consumption of petrol and diesel by cars is drawn up
on the basis of the quantity of fuel sold in Denmark. This implies that foreign
tourists’ purchases of petrol and diesel in Denmark, including for example the
Germans’ border trade in Denmark, is included.” It may be expected that part of
this petrol and diesel actually is used abroad and thus that the corresponding emis-
sions take place geographically outside Denmark. Conversely, there will be emis-
sions in Denmark from fuel purchased abroad and subsequently imported across
the border into Denmark. In the case of ships and aircraft, it is also Danish eco-
nomic activity which is the starting point for the calculations of emissions. Thus,
the emissions may not necessarily reflect the actual emissions within the Danish
territory.

In Vadmand Jensen and Gravgard Pedersen, 1998, a more detailed description of
the emission itemisation in connection with Statistics Denmark’s energy balances
is given.

Tables 7.1-7.5 show the emissions from 1990-1992 broken down by industry and
households. The industries’ emissions are recorded at detailed national accounts
level, viz. for 117 industries. The tables also show the emissions for the 27 main
groups of industries which are used as a classification in the physical input-output
tables. Thus, the emissions for 1990 may be compared with, for example, the en-
ergy information in the physical input-output tables (sections 5.3.4 and 5.3.5).

* Cf. Gravgadrd Pedersen, 1998.

"n chapter 9 an indication of the order of magnitude of the emissions linked to the petrol and oil bought by
foreigners (including border trade in Denmark) is given.
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72 CO,

Energy related CO, emissions™ are estimated at 56.2 million tonnes for the year
1992, of which 9.7 million tonnes of CO,, or a total 17%, originated from house-
holds.

The last section of table 7.1 (27 industry main groups) shows that there was an
emission of 27.0 million tonnes from the supply of electricity, gas, heating and
water industry. In other words, 58% of the industries’ total emissions of 46.5 mil-
lion tonnes can be attributed to this main group of industries.

Among the other groups of industries we find that agriculture and horticulture, etc.
(1.9 million tonnes), the manufacture of food, beverages and tobacco (2.4 million
tonnes), the non-metallic mineral products industry (1.6 million tonnes) and trans-
port and storage activity (5.4 million tonnes) in particular accounted for significant
emissions. Together, these four main groups accounted for nearly 25% of the in-
dustries’ emissions and a total 20% of the total energy related emissions of CO,.

The emissions from industries can be further analysed by looking at the detailed
breakdown of the emissions in table 7.1.

It is apparent, inter alia, that among the manufacture of food, beverages and to-
bacco especially the sugar factories and refineries, the manufacture of food pro-
ducts n.e.c (e.g. potato flour, etc.), the manufacture of prepared animal feeds as
well as breweries especially gave rise to CO, emissions. For example, CO,
emissions from the latter industry amounted to 0.3 million ton in 1992.

In the main group for the manufacturing of non-metallic mineral products, it was
the emission of approximately 1 million ton from cement works in particular,
which was of significance.

Among transport and storage activity, other land transport (the conveyance of
tourists, taxi- and carriage services, etc.) accounted for CO, emission of 1.9 million
tonnes, i.e. a total of 35% of the emissions from transport and storage. Emissions
from air transport and airports were of the same order of magnitude, i.e. 1.8
million tonnes.

The development of the industries’ CO, emissions over the period 1990-1992 was
characterised by a steep rise from 43.7 to 53.0 million tonnes from 1990 to 1991
followed by a decline to 46.5 million tonnes in 1992. The emissions from house-
holds were at the same level, 9.2-9.7 million tonnes in the three years. Total emis-
sions amounted to 53.1, 62.2 and 56.2 million tonnes respectively for each of the
three years of the period.

The steep rise in the industries’ total CO, emissions was due to a correspondingly
steep rise in the emissions from the supply of electric light and power, since this
rose from 19.8 million tonnes in 1991 to 28.0 million tonnes in 1992. The rise is
connected with the fact that in 1991 there was a significant production of electri-
city induced by a substantial export of electricity.

Converted to carbon content (C), the 1990 CO, emission of 53.1 million tonnes
corresponds to 14.3 million tonnes of C. If 0.4 million ton, which is the carbon
content of straw used for energy purposes (cf. footnotes 22 and 23 above), is added

28 . . .
CO; emissions are here recorded as »final« CO; emissions, viz. account is also taken of the fact that the carbon
content of emissions of CO, CHy and NMVOC oxidise to CO,.
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to this, 14.7 million tonnes are arrived at, and this figure corresponds to the total
carbon residual recorded in the physical input-output tables (cf. tables 5.1.a and
5.4.a).

In general, carbon residuals are obtained in the physical input-output tables by
multiplying the CO, emission of the main industry groups by 0.27. In the case of
the manufacture of food products, beverages and tobacco, manufacturing of wood
products, incl. furniture, the supply of electricity, gas, heating and water, and
households, 0.004, 0.015, 0.130 and 0.207 million tonnes carbon, must be added
when moving across from the CO, emission in table 7.1 to the carbon residuals in
tables 5.1.a and 5.4.a.

Table 7.1 also shows the industries’ CO, emissions drawn up in relation to the
value of the production output (CO, intensity). For the industries as a whole, there
were CO, emissions of 34 tonnes per million DKK output in 1992. The CO, inten-
sity varied a great deal from industry to industry. The supply of electricity and
district heating supply has without comparison, at 1,821 and 542 tonnes of CO, per
million DKK of output, the highest emission intensities. Among other industries
with high emission intensities we find fishing (203 tonnes/million Kr), manu-
facture of structural clay products (220 tonnes/million DKK), manufacture of ce-
ment, lime and plaster (585 tonnes/million DKK), railway and bus transport (105
tonnes/million DKK) and air transport (162 tonnes/million DKK). Several of the
industries within the manufacture of food products, beverages and tobacco have
also quite high emission intensities.
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Table 7.1 CO,-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
1 000 ton ton per mill. DKK output —

1 11101 Agriculture 1147 1207 1304 25 27 29
2 11103 Horticulture 478 516 476 93 103 96
3 11109 Fur farming, etc. 11 11 24 8 9 22
4 11200 Agricultural services 46 48 63 25 25 34
5 12000 Forestry and logging 6 6 9 5 5 8
6 13000 Fishing 807 821 839 214 203 203
7 20099 Extraction of coal, oil, and gas 162 178 162 20 22 19
8 29000 Other mining 183 193 163 128 140 107
9 31113 Slaughtering etc. of pigs and cattle 167 170 139 5 5 4
10 31117 Poultry killing, dressing, packing 14 16 11 8 9 5
11 31121 Dairies 220 241 158 13 14 9
12 31123 Processed cheese, condensed milk 127 115 92 28 28 22
13 31124 Ice cream manufacturing 5 5 11 5 4 7
14 31130 Processing of fruits and vegetables 62 64 38 22 20 13
15 31140 Processing of fish 39 45 36 5 5 4
16 31151 Oil mills 97 89 55 40 42 30
17 31152 Margarine manufacturing 29 29 14 25 28 14
18 31153 Fish meal manufacturing 138 163 141 71 70 53
19 31160 Grain mill products 10 11 7 6 6 4
20 31171 Bread factories 52 53 26 35 35 17
21 31173 Cake factories 25 24 22 13 10 8
22 31174 Bakeries 42 43 30 13 14 10
23 31180 Sugar factories and refineries 437 479 366 154 164 129
24 31190 Chocolate and sugar confectionery 40 40 29 13 12 8
25 31210 Manufacture of food products n.e.c. 137 159 609 43 46 157
26 31229 Manufacture of prepared animal feeds 261 299 284 137 148 116
27 31310 Distilling and blending spirits 44 35 24 75 69 46
28 31338 Breweries 309 368 331 53 55 44
29 31400 Tobacco manufactures 10 11 8 5 5 4
30 32118 Spinning, weaving etc., textiles 99 108 77 23 27 20
31 32120 Manufacture of made-up textile goods 9 10 9 5 5 4
32 32130 Knitting mills 5 5 5 2 2 1
33 32158 Cordage, rope and twine industries 5 5 5 5 6 6
34 32200 Manufacture of wearing apparel 15 15 16 3 3 3
35 32300 Manufacture of leather products 7 9 8 14 20 15
36 32400 Manufacture of footwear 3 2 4 3 2 3
37 33100 Manufacture of wood products exc. furniture 418 379 340 49 44 37
38 33200 Manufacture of wooden furniture, etc. 127 140 145 12 12 12
39 34110 Manufacture of pulp, paper, paperboard 282 305 240 135 173 151
40 34128 Manufacture of paper containers, wallpaper 71 78 53 10 11 7
41 34210 Reproducing and composing services 2 2 3 1 1 1
42 34221 Bookprinting 48 49 55 10 11 12
43 34222 Offset printing 36 41 31 8 9 7
44 34223 Other printing 3 4 4 2 2 2
45 34230 Bookbinding 3 3 2 3 3 2
46 34240 Newspaper printing and publishing 7 7 4 1 1 1
47 34291 Book and art publishing 2 2 3 2 2 2
48 34292 Magazine publishing 2 2 1 1 1 1
49 34293 Other publishing 3 3 4 1 1 1
50 35110 Manufacture of basic industrial chemicals 208 227 200 33 38 30
51 35120 Manufacture of fertilisers and pesticides 42 41 25 29 32 23
52 35130 Manufacture of basic plastic materials 33 33 24 6 6 5
53 35210 Manufacture of paints and varnishes 11 12 10 5 5 4
54 35220 Manufacture of drugs and medicines 116 141 120 13 15 11
55 35230 Manufacture of soap and cosmetics 17 15 13 8 7 6
56 35290 Manufacture of chemical products n.e.c. 7 8 11 5 6 6
57 35300 Petroleum refineries 123 126 134 13 14 15
58 35400 Manufacture of asphalt and roofing material 141 141 155 68 64 71
59 35510 Tyre and tube industries 8 8 11 21 21 30
60 35590 Manufacture of rubber products n.e.c. 36 29 23 31 26 20
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Table 7.1 cont. CO,-emissions by industries and households 1990-92

1990 1991 1992 1990 1991 1992

1000ton ————  —  ton per mill. DKK output —
61 35600 Manufacture of plastic products n.e.c. 53 54 70 6 6 . 8
62 36100 Manufacture of earthenware and pottery 12 12 11 19 20 18
63 36200 Manufacture of glass and glass products 74 40 41 52 45 26
64 36910 Manufacture of structural clay products 330 260 179 421 327 220
65 36920 Manufacture of cement, lime and plaster 1120 1118 1 000 724 683 585
66 36993 Concrete products and stone cutting 160 160 175 28 30 35
67 36998 Non-metallic mineral products n.e.c. 275 286 203 116 110 73
68 37101 Ilron and steel works 99 92 42 42 42 22
69 37102 lron and steel casting 23 25 17 22 24 20
70 37201 Non-ferrous metal works 7 8 7 12 17 13
71 37202 Non-ferrous metal casting 9 9 9 14 15 14
72 38121 Manufacture of metal furniture 21 23 28 7 8 10
73 38138 Manufacture of structural metal products 47 51 65 4 4 5
74 38191 Manufacture of metal cans and containers 24 26 15 10 9 5
75 38198 Manuf. of other fabricated metal products 67 67 73 7 6 7
76 ~ 38220 Manufacture of agricultural machinery 32 32 30 8 9 9
77 38238 Manufacture of industrial machinery 42 48 55 4 5 5
78 38280 Repair of machinery 31 32 42 6 7 8
79 38293 Manufacture of household machinery 20 20 19 6 5 5
80 38298 Manufacture of refrigerators, accessories 100 107 118 5 5 5
81 38320 Manufacture of telecommunication equipment 20 25 22 3 3 3
82 38330 Manufacture of electrical home appliances 5 5 6 7 8 7
83 38392 Manufacture of accumulators and batteries 2 2 1 8 9 4
84 38398 Manufacture of other electrical supplies 35 37 38 4 4 4
85 38410 Ship building and repairing 37 40 40 3 3 3
86 38438 Railroad and automobile equipment 19 23 25 S 5 5
87 38498 Manufacture of cycles, mopeds, etc. 5 4 15 4 4 14
88 38500 Professional and measuring equipment 12 13 17 2 2 2
89 39010 Manuf. of jewellery, etc. 1 1 1 2 2 2
90 39098 Manufacture of toys, sporting goods, etc. 13 13 19 2 2 3
91 41010 Electric light and power 19 872 27 996 22555 1679 2118 1 821
92 41020 Gas manufacture and distribution 18 8 7 5 2 2
93 41030 Steam and hot water supply 4336 4637 4508 653 594 542
94 42000 Water works and supply 3 1 2 2 1 1
95 50000 Construction 866 924 1029 9 10 11
96 61000 Wholesale trade 962 981 745 12 12 9
97 62000 Retail trade 355 370 510 9 8 11
98 63000 Restaurants and hotels 96 104 134 5 5 6
99 71118 Railway and bus transport, etc. 1181 1189 896 148 145 105
100 71138 Other land transport 2168 2278 1932 88 85 68
101 71210 Ocean and coastal water transport 602 696 559 22 22 19
102 71230 Supporting services to water transport 9 8 5 4 4 2
103 71300 Air transport 1 830 1 800 1842 174 163 162
104 71509 Services allied to transport, etc. 101 105 203 5 5 9
105 72000 Communication 149 153 101 7 7 4
106 81000 Financial institutions 70 75 91 2 3 4
107 82000 Insurance 19 22 23 3 4 4
108 83110 Dwellings 18 20 36 - - -
109 83509 Business services 124 137 267 2 2 4
110 93109 Education, market services 26 25 10 27 25 10
111 93300 Health, market services 31 35 47 3 3 4
112 94000 Recreational and cultural services 25 27 43 3 3 4
113 95130 Rep. of motor vehicles 43 45 78 2 2 4
114 95299 Household services 264 271 178 18 18 11
115 95400 Domestic services - - - - - -
116 97099 Private non-profit institutions 3 3 13 1 1 2
117 98099 Producers of government services 872 1040 1088 4 4 4
Industries total 43733 53 000 46 490 34 40 34

Households 9339 9201 9704 . . .

Industries and households total 53072 62 201 56 194 . . .




Table 7.1 cont.

CO,-emissions by industries and households 1990-92

Emissions by source - 117

1990 1991 1992 1990 1991 1992

. 1 000 ton —  ton per mill. DKK output -

Main groups

1 11000 Agriculture, horticulture etc. 1683 1782 1867 31 33 35
2 12000 Forestry and logging 6 6 9 5 5 8
3 13000 Fishing 807 821 839 214 203 203
4 20000 Mining and quarrying 345 372 325 37 39 32
5 31000 Manuf. of food, beverages, tobacco 2 265 2458 2433 22 23 22
6 32000 Textile, clothing, leather industry 143 154 125 8 9 7
7 33000 Manuf. of wood products, incl. furnit. 545 519 485 28 26 23
8 34000 Manuf. of paper, printing, publishing 460 496 402 13 14 11
9 35000 Chemical and petroleum industry 795 835 796 16 17 15
10 36000 Non-metallic mineral products 1970 1 906 1 608 158 151 130
11 37000 Basic metal industry 137 133 75 30 31 19
12 38000 Manuf. of fabricated metal products 521 553 607 5 5 5
13 39000 Other manufacturing industries 14 14 20 2 2 3
14 40000 Electricity, gas and water 24228 32 642 27071 1046 1237 1038
15 50000 Construction 866 924 1029 9 10 11
16 60099 Wholesale and retail trade 1317 1351 1255 11 11 10
17 63000 Restaurants and hotels 96 104 134 5 5 6
18 71000 Transport and storage 5891 6076 5438 64 59 53
19 72000 Communication 149 153 101 7 7 4
20 80099 Financing and insurance 90 97 114 2 3 4
21 83110 Dwellings 18 20 36 - - -
22 83509 Business services 124 137 267 2 2 4
23 93009 Market services of education, health 57 60 57 5 5 5
24 94000 Recreational and cultural services 25 27 43 3 3 4
25 95009 Household services, incl. auto repair 307 317 256 9 9 7
26 95399 Other producers, exc. government 3 3 13 1 1 2
27 98099 Producers of government services 872 1040 1088 4 4 4
Industries total 43 733 53 000 46 490 34 40 34
Households 9339 9201 9 704 . . .
Industries and households total 53072 62 201 56194 . . .
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7.3 SO,

Table 7.2 shows energy related SO, emissions broken down by industries and
households. Total SO, emission in 1992 amounted to 189,000 tonnes. Of this, the
bulk of just under 184,000 tonnes originated from industries, while only 5,000 or
so were attributable to energy consumption by households. The emission from
households thus represented less than 3% of total SO, emission.

Broken down by main industry groups it was - as in the case of CO, emissions - the
electricity, gas and water industry which was the source of the bulk of the emis-
sion. A total of 134,000 tonnes of SO, were accounted for by this main industry
group in 1992, which corresponds to nearly 73% of the industries’ total emissions.
The remaining 27% of the industries’ SO, emissions are broken down into, inter
alia, 2% in agriculture and horticulture, etc. (3,902 tonnes), 3% in fishing (5,380
tonnes), 5% in manufacture of food, beverages and tobacco (8,725 tonnes), 5% in
the non-metallic mineral products industry (8,454 tonnes) and 6% in transport
(11,093 tonnes).

The detailed classification of SO, emissions shows, infer alia, that in the manu-
facture of food products, beverages and tobacco in particular there were substantial
emissions from sugar factories and refineries (2,236 tonnes), the manufacture of
prepared animal feeds (1,351 tonnes) and breweries (1,719 tonnes).

In the main group for the non-metallic mineral products industry, it was primarily
the manufacture of cement, etc., which accounted for the SO, emissions (6,305
tonnes) but there were also significant emissions from the manufacture of other
non-metallic mineral products (1,071 tonnes).

As far as transport and storage were concerned, we find 4,204 tonnes of SO, emis-
sions from railway and bus transport, etc. and 5,234 tonnes from ocean and coastal
water transport. The industry for railway and bus transport etc. includes Danish
State Railways’ ferries and a considerable proportion of the industries SO, emis-
sions does in fact come from those ferries. It may thus be concluded that a very
large proportion of total emission form transport and storage of 11,093 tonnes is
related to shipping.

The development of the industries’ SO, emissions over the period 1990-92 is, as in
the case of CO, emissions, characterised by a steep rise from 1990 to 1991. Emis-
sions rose from 180,000 tonnes to over 239,000 tonnes. The increase was suc-
ceeded by a drop in emissions to approximately 183,000 tonnes in 1992. The cause
of the rise may be accounted for by the export of electricity and corresponding
electricity supply activity.

As far as households are concerned, the SO, emission was relatively stable at
around 5,000 tonnes in all three years.

In the case of the years 1990 and 1991, total energy related SO, emissions are re-
corded at 185,000 tonnes and just under 245,000 tonnes, respectively. Total SO,
emission was, as mentioned above, approximately 189,000 tonnes in 1992.
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Table 7.2 SO,-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
ton — kg per mill. DKK output —
1 11101 Agriculture 1713 1818 1701 37 40 37
2 11103 Horticulture 2117 2374 2116 423 473 429
3 11109 Fur farming, etc. 13 11 18 9 9 16
4 11200 Agricultural services 53 55 68 28 29 37
5 12000 Forestry and logging 5 5 6 4 4 6
6 13000 Fishing 5250 5171 5380 1390 1280 1300
7 20099 Extraction of coal, oil, and gas 801 896 753 101 109 88
8 29000 Other mining 784 883 753 549 638 498
9 31113 Slaughtering etc. of pigs and cattle 580 586 556 18 17 15
10 31117 Poultry killing, dressing, packing 27 30 27 15 17 13
11 31121 Dairies 477 529 452 28 31 25
12 31123 Processed cheese, condensed milk 505 460 448 112 112 105
13 31124 Ice cream manufacturing 6 7 11 6 6 7
14 31130 Processing of fruits and vegetables 168 175 149 59 55 49
15 31140 Processing of fish 80 92 80 10 11 10
16 31151 Oil mills 485 443 306 198 211 167
17 31152 Margarine manufacturing 65 64 46 55 63 48
18 31153 Fish meal manufacturing 384 483 559 197 206 211
19 31160 Grain mill products 9 9 9 5 5 5
20 31171 Bread factories 49 50 23 33 33 15
21 31173 Cake factories 21 20 20 11 8 8
22 31174 Bakeries 34 32 30 11 10 10
23 31180 Sugar factories and refineries 2673 2931 2236 943 1 004 787
24 31190 Chocolate and sugar confectionery 107 105 99 35 31 29
25 31210 Manufacture of food products n.e.c. 404 520 509 126 151 131
26 31229 Manufacture of prepared animal feeds 1029 1240 1351 541 613 552
27 31310 Distilling and blending spirits 126 108 77 215 213 146
28 31338 Breweries 1476 1779 1719 251 265 228
29 31400 Tobacco manufactures 21 22 20 10 10 9
30 32118 Spinning, weaving etc., textiles 254 275 267 58 68 69
31 32120 Manufacture of made-up textile goods 10 11 11 5 5 5
32 32130 Knitting mills 4 4 4 1 1 1
33 32158 Cordage, rope and twine industries 4 4 5 4 4 6
34 32200 Manufacture of wearing apparel 16 17 15 3 3 3
35 32300 Manufacture of leather products 21 29 29 44 65 51
36 32400 Manufacture of footwear 4 2 3 3 2 2
37 33100 Manufacture of wood products exc. furniture 336 284 261 39 33 28
38 33200 Manufacture of wooden furniture, etc. 71 75 70 7 7 6
39 34110 Manufacture of pulp, paper, paperboard 1374 1533 1316 657 871 829
40 34128 Manufacture of paper containers, wallpaper 77 85 85 11 12 12
41 34210 Reproducing and composing services 1 1 1 1 1 1
42 34221 Bookprinting 284 290 298 61 62 64
43 34222 Offset printing 6 6 6 1 1 1
44 34223 Other printing 2 2 2 1 1 1
45 34230 Bookbinding 2 2 1 2 2 1
46 34240 Newspaper printing and publishing 6 6 3 1 1 -
47 34291 Book and art publishing 3 2 2 2 2 2
48 34292 Magazine publishing 2 2 1 1 1 1
49 34293 Other publishing 4 3 3 1 1 1
50 35110 Manufacture of basic industrial chemicals 858 943 935 137 157 138
51 35120 Manufacture of fertilisers and pesticides 53 52 53 37 40 48
52 35130 Manufacture of basic plastic materials 43 45 40 8 8 8
53 35210 Manufacture of paints and varnishes 15 15 13 6 6 6
54 35220 Manufacture of drugs and medicines 568 689 632 63 71 56
55 35230 Manufacture of soap and cosmetics 42 37 34 20 17 15
56 35290 Manufacture of chemical products n.e.c. 13 15 20 10 11 10
57 35300 Petroleum refineries 772 791 848 81 85 97
58 35400 Manufacture of asphalt and roofing material 393 383 391 190 173 178
59 35510 Tyre and tube industries 26 25 29 65 63 81

60 35590 Manufacture of rubber products n.e.c. 19 17 16 17 16 14
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Table 7.2 cont. S0,-emissions by industries and households 1990-92

1990 1991 1992 1990 1991 1992

ton — kg per mill. DKK output  *—
61 35600 Manufacture of plastic products n.e.c. 98 101 95 12 12 11
62 36100 Manufacture of earthenware and pottery 28 26 24 44 45 41
63 36200 Manufacture of glass and glass products 10 11 10 7 7 7
64 36910 Manufacture of structural clay products 1453 1127 842 1852 1416 1032
65 36920 Manufacture of cement, lime and plaster 6992 6982 6305 4520 4262 3692
66 36993 Concrete products and stone cutting 192 201 203 34 37 41
67 36998 Non-metallic mineral products n.e.c. 1289 1399 1071 545 536 385
68 37101 Iron and steel works 8 8 6 3 4 3
69 37102 Iron and steel casting 70 83 58 70 82 66
70 37201 Non-ferrous metal works 18 23 22 34 47 42
71 37202 Non-ferrous metal casting 7 7 6 12 11 9
72 38121 Manufacture of metal furniture 26 27 29 9 9 10
73 38138 Manufacture of structural metal products 73 79 90 7 7 7
74 38191 Manufacture of metal cans and containers 5 5 4 2 2 1
75 38198 Manuf. of other fabricated metal products 78 82 75 8 8 7
76 38220 Manufacture of agricultural machinery 37 37 34 9 10 10
77 38238 Manufacture of industrial machinery 95 105 114 10 11 11
78 38280 Repair of machinery 23 23 32 5 5 6
79 38293 Manufacture of household machinery 93 90 86 26 25 22
80 38298 Manufacture of refrigerators, accessories 267 284 277 13 13 12
81 38320 Manufacture of telecommunication equipment 22 28 23 3 4 3
82 38330 Manufacture of electrical home appliances 4 4 4 6 6 5
83 38392 Manufacture of accumulators and batteries 2 2 1 7 7 4
84 38398 Manufacture of other electrical supplies 124 127 117 14 15 13
85 38410 Ship building and repairing 98 104 99 8 8 8
86 38438 Railroad and automobile equipment 24 29 32 6 6 6
87 38498 Manufacture of cycles, mopeds, etc. 6 5 7 5 5 7
88 38500 Professional and measuring equipment 14 14 14 2 2 2
89 39010 Manuf. of jewellery, etc. 1 1 1 1 2 2
90 39098 Manufacture of toys, sporting goods, etc. 20 19 23 3 3 4
91 41010 Electric light and power 105 659 159 664 114 867 8926 12 080 9276
92 41020 Gas manufacture and distribution 3 3 2 1 1 1
93 41030 Steam and hot water supply 17 866 20 278 18 733 2 689 2599 2252
94 42000 Water works and supply 3 1 1 3 1 1
95 50000 Construction 1246 1481 1457 13 16 15
96 61000 Wholesale trade 1034 1018 488 13 12 6
97 62000 Retail trade 238 228 298 6 5 6
98 63000 Restaurants and hotels 130 125 129 6 6 6
99 71118 Railway and bus transport, etc. 5736 5323 4204 720 648 493
100 71138 Other land transport 2506 2587 1374 102 96 48
101 71210 Ocean and coastal water transport 7 650 8 855 5234 286 280 176
102 71230 Supporting services to water transport 6 6 2 3 3 1
103 71300 Air transport 140 137 138 13 12 12
104 71509 Services allied to transport, etc. 85 84 140 4 4 6
105 72000 Communication 153 149 75 8 7 3
106 81000 Financial institutions 104 97 99 3 4 4
107 82000 Insurance 27 26 24 4 4 5
108 83110 Dwellings 28 26 34 - - -
109 83509 Business services 173 167 219 2 2 3
110 93109 Education, market services 7 7 7 8 7 7
111 93300 Health, market services 41 40 41 4 4 4
112 94000 Recreational and cultural services 32 30 37 3 3 3
113 95130 Rep. of motor vehicles 43 40 61 2 2 3
114 95299 Household services 287 283 123 19 19 8
115 95400 Domestic services - - - - - -
116 97099 Private non-profit institutions 4 4 9 1 1 2
117 98099 Producers of government services 1111 1282 1454 5 5 6
Industries total 180 236 239516 183 869 141 181 135
Households 4904 4982 5172 . . .
Industries and households total 185 140 244 498 189 041 . . .
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Table 7.2 cont. SO,-emissions by industries and households 1990-92

1990 1991 1992 1990 1991 1992

i ton —  kgpermill. DKK output —

Main groups

1 11000 Agriculture, horticulture etc. 3 896 4257 3902 71 80 73
12000 Forestry and logging 5 5 6 4 4 6
3 13000 Fishing 5250 5171 5380 1390 1280 1300
4 20000 Mining and quarrying 1585 1779 1 506 169 185 150
5 31000 Manuf. of food, beverages, tobacco 8 727 9683 8 725 86 92 79
6 32000 Textile, clothing, leather industry 313 343 335 19 20 19
7 33000 Manuf. of wood products, incl. furnit. 407 359 332 21 18 16
8 34000 Manuf. of paper, printing, publishing 1759 1933 1719 50 54 48
9 35000 Chemical and petroleum industry 2900 3113 3105 59 62 59
10 36000 Non-metallic mineral products 9 965 9745 8454 800 775 682
Il 37000 Basic metal industry 104 120 91 23 28 23
12 38000 Manuf. of fabricated metal products 993 1 046 1038 9 9 9
13 39000 Other manufacturing industries 21 20 23 3 3 4
14 40000 Electricity, gas and water 123 531 179 945 133 604 5332 6817 5121
15 50000 Construction 1246 1 481 1457 I3 16 15
16 60099 Wholesale and retail trade 1272 1245 786 It 10 6
17 63000 Restaurants and hotels 130 125 129 6 6 6
18 71000 Transport and storage 16 122 16 992 11093 174 166 107
19 72000 Communication 153 149 75 8 7 3
20 80099 Financing and insurance 131 124 123 3 4 4
21 83110 Dwellings 28 26 34 - - -
22 83509 Business services 173 167 219 2 2 3
23 93009 Market services of education, health 48 47 48 5 4 4
24 94000 Recreational and cultural services 32 30 37 3 3 3
25 95009 Household services, incl. auto repair 331 324 183 10 9 5
26 95399 Other producers, exc. government 4 4 9 1 1 1
27 98099 Producers of government services 1Ll 1282 1454 5 5 6
Industries total 180 236 239516 183 869 141 181 135
Households 4904 4982 5172 . . .
Industries and households total 185 140 244 498 189 041 . . .

SO,-intensity

Conversion to sulphur

contents

Emissions from the industries recorded in relation to the value of production (SO,

intensity) show a wide variation between the industries. In the case of the indus-
tries collectively, the SO, intensity in 1992 was 135 kg per million DKK of output.
Electricity, gas and water supply in particular had a high SO, intensity (5,121 kg
per million DKK output). Fishing and the non-metallic mineral products industry
also had high SO, intensities.

The SO, emission in 1990 of 185,140 tonnes had a sulphur (S) content of 92,570

tonnes. This corresponds to the sulphur residual shown in the physical input-output
tables (tables 5.1.a and 5.4.a). For the 27 main industry groups the SO, emission in
table 7.2 and the sulphur residuals in tables 5.1.a and 5.4.a correspond, since the
sulphur (S) residual is arrived at from the SO, emission by dividing by 2.”

? The emission from straw used for energy purposes ought, however, also to be taken account of when moving
from table 7.2 to table 5.1.a and 5.4.a. Since only 322 tonnes of SO, are involved this is not, however, of any

significance.
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NO,-intensities

7.4 NO,

Table 7.3 shows the energy related NO, emissions broken down by industries and
households. In 1992 the emission of NO, was upwards of 274,000 tonnes, of which
50,900 tonnes originated from households and a total of 223,000 tonnes from in-
dustries. Households thus accounted for just about 20% of the emission while in-
dustries’ share was upwards of 80%.

The three main groups of industries with the highest NO, emissions were the elec-
tricity, gas and water supply industry (84,044 tonnes), transport and storage
(56,878 tonnes) and agriculture and horticulture, etc. (21,086 tonnes). Together,
these main groups of industries accounted for over 70% of the total emission from
industries and 59% of total NO, emission.

Of the total discharge of 84,000 tonnes of NO, from electricity, gas and water sup-
ply, just under 85% originated from electricity supply (71,339 tonnes) and 15%
from the supply of district heating (12,660 tonnes).

Among transport’s discharge of 57,000 tonnes or so, the other land transport in-
dustry (conveyance of tourists, taxi services and carriage services, etc.) was re-
sponsible for 23,000 tonnes and railway and bus transport etc. for just under
14,000 tonnes. In connection with ocean and coastal water transport, and air trans-
port, 10,000 tonnes and 7,600 tonnes of NO, respectively were discharged.

Within the main group agriculture and horticulture etc., it was especially agricul-
ture itself, with 18,700 tonnes, which accounted for the NO, emissions. The emis-
sions were due to, inter alia, the use of fuel for tractors. Emissions from horticul-
ture of 1,300 tonnes of NO, took place, inter alia, in connection with the heating
of greenhouses.

Another primary industry with relatively large NO, emissions is fishing (14,700
tonnes). In the case of this industry, the emissions were primarily due to the use of
fuel for fishing vessels.

The period 1990-1992 was characterised by nearly constant NO, emissions from
households, with a yearly level around 50,000 tonnes.

The industries’ emissions peaked in 1991 with just under 272,000 tonnes of NO,,
while the level in the two years on either side was 220-230,000 tonnes. The expla-
nation for the large NO, emissions in 1991 is - as in the case of CO, and SO, - the
extensive electricity supply activity induced by the exports of electricity. It is seen
from the table that NO, emissions from the supply of electricity rose by more than
50% from 1990 to 1991. By comparison, the emissions from steam and hot water
supply rose by barely 15%.

The industries’ NO, emissions recorded in relation to the value of output (NO,
intensity) show a wide variation between industries. In the case of industries col-
lectively, NO, intensity in 1992 was 164 kg per million DKK of output, but this
conceals the fact that fishing and fish farming and the supply of electricity had
intensities of over 3,500 kg and 5,700 kg respectively per million DKK of output,
while a large number of industries had NO, intensities of less than 10 kg per mil-
lion DKK worth of production.
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Table 7.3 NO,-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
ton kg per mill. DKK output —

I 11101 Agriculture 17 057 17610 18 722 365 390 412
2 11103 Horticulture 1237 1285 258 247 256 255
3 11109 Fur farming, etc. 79 56 149 53 48 134
4 11200 Agricultural services 818 825 957 438 432 513
5 12000 Forestry and logging 71 47 63 62 39 56
6 13000 Fishing 14245 14 475 14 745 3771 3582 3564
7 20099 Extraction of coal, oil, and gas 287 317 282 36 39 33
8 29000 Other mining 438 443 368 307 320 243
9 31113 Slaughtering etc. of pigs and cattle 529 502 392 16 15 11
10 31117 Poultry killing, dressing, packing 85 80 41 49 44 20
It 31121 Dairies 1539 1 480 539 90 87 30
12 31123 Processed cheese, condensed milk 243 221 177 54 54 41
13 31124 Ice cream manufacturing 26 25 106 25 20 70
14 31130 Processing of fruits and vegetables 349 324 89 124 103 29
15 31140 Processing of fish 81 88 110 10 10 14
16 31151 Oil mills 190 174 104 78 83 57
17 31152 Margarine manufacturing 153 145 41 130 142 43
18 31153 Fish meal manufacturing 344 384 299 176 163 113
19 31160 Grain mill products 27 27 25 16 15 I3
20 31171 Bread factories 420 389 121 287 258 78
21 31173 Cake factories 52 47 45 26 19 17
22 31174 Bakeries 272 267 98 88 85 32
23 31180 Sugar factories and refineries 926 1014 783 327 347 276
24 31190 Chocolate and sugar confectionery 198 184 99 66 54 28
25 31210 Manufacture of food products n.e.c. 370 392 1129 116 114 290
26 31229 Manufacture of prepared animal feeds 676 733 608 355 362 249
27 31310 Distilling and blending spirits 87 70 47 149 139 89
28 31338 Breweries 744 841 815 127 125 108
29 31400 Tobacco manufactures 30 29 19 5 I3 9
30 32118 Spinning, weaving etc., textiles 192 204 158 43 51 41
31 32120 Manufacture of made-up textile goods 36 33 35 19 16 17
32 32130 Knitting mills 26 20 24 8 6 7
33 32158 Cordage, rope and twine industries I3 12 25 13 14 29
34 32200 Manufacture of wearing apparel 95 76 70 20 5 13
35 32300 Manufacture of leather products 28 28 19 60 62 33
36 32400 Manufacture of footwear 10 8 12 8 6 8
37 33100 Manufacture of wood products exc. furniture 653 574 576 76 67 63
38 33200 Manufacture of wooden furniture, etc. 327 303 352 31 27 29
39 34110 Manufacture of pulp, paper, paperboard 570 619 485 272 351 305
40 34128 Manufacture of paper containers, wallpaper 148 157 128 21 21 18
41 34210 Reproducing and composing services 10 7 21 5 3 It
42 34221 Bookprinting 95 97 143 20 21 31
43 34222 Offset printing 78 79 85 I8 18 19
44 34223 Other printing 19 16 28 9 7 12
45 34230 Bookbinding 29 25 5 26 22 17
46 34240 Newspaper printing and publishing 73 55 32 12 9 5
47 34291 Book and art publishing 14 13 20 Il 8 14
48 34292 Magazine publishing 14 10 4 8 6 2
49 34293 Other publishing 15 12 26 5 4 8
50 35110 Manufacture of basic industrial chemicals 385 421 408 61 70 60
51 35120 Manufacture of fertilisers and pesticides 83 80 52 58 62 47
52 35130 Manufacture of basic plastic materials 93 85 63 I8 IS 12
53 35210 Manufacture of paints and varnishes 55 49 36 23 19 16
54 35220 Manufacture of drugs and medicines 233 276 251 26 28 22
55 35230 Manufacture of soap and cosmetics 54 47 49 26 22 22
56 35290 Manufacture of chemical products n.e.c. 18 18 36 14 13 18
57 35300 Petroleum refineries 238 244 258 25 26 30
58 35400 Manufacture of asphalt and roofing material 260 255 284 126 115 130
59 35510 Tyre and tube industries 20 19 40 51 48 111
60 35590 Manufacture of rubber products n.e.c. 68 53 43 59 48 38
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Table 7.3 cont. NO,-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
ton _ — kg per mill. DKK output —
61 35600 Manufacture of plastic products n.e.c. 229 194 199 27 22 22
62 36100 Manufacture of earthenware and pottery 30 27 30 47 47 52
63 36200 Manufacture of glass and glass products 141 131 96 99 85 61
64 36910 Manufacture of structural clay products 670 527 365 854 663 447
65 36920 Manufacture of cement, lime and plaster 2274 2277 2072 1470 1390 1213
66 36993 Concrete products and stone cutting 301 295 676 53 55 137
67 36998 Non-metallic mineral products n.e.c. 653 642 431 276 246 155
68 37101 Iron and steel works 180 166 81 77 76 42
69 37102 Iron and steel casting 52 53 36 51 52 41
70 37201 Non-ferrous metal works 22 22 13 40 45 25
71 37202 Non-ferrous metal casting 23 20 19 38 35 30
72 38121 Manufacture of metal furniture 42 44 73 15 15 26
73 38138 Manufacture of structural metal products 128 125 239 12 10 19
74 38191 Manufacture of metal cans and containers 60 58 32 25 21 12
75 38198 Manuf. of other fabricated metal products 167 158 245 16 15 22
76 38220 Manufacture of agricultural machinery 76 70 111 19 20 33
77 38238 Manufacture of industrial machinery 128 120 164 13 12 16
78 38280 Repair of machinery 282 235 248 59 50 50
79 38293 Manufacture of household machinery 46 42 46 13 12 12
80 38298 Manufacture of refrigerators, accessories 269 253 392 13 12 17
81 38320 Manufacture of telecommunication equipment 51 53 65 7 7 9
82 38330 Manufacture of electrical home appliances 10 9 13 14 15 17
83 38392 Manufacture of accumulators and batteries 15 11 3 64 50 13
84 38398 Manufacture of other electrical supplies 157 114 147 18 14 17
85 38410 Ship building and repairing 81 77 111 7 6 9
86 38438 Railroad and automobile equipment 38 42 110 9 9 22
87 38498 Manufacture of cycles, mopeds, etc. 9 8 34 8 8 33
88 38500 Professional and measuring equipment 42 39 71 6 6 10
89 39010 Manuf. of jewellery, etc. 6 6 7 13 12 12
90 39098 Manufacture of toys, sporting goods, etc. 41 40 96 7 6 16
91 41010 Electric light and power 72 819 111 960 71 339 6152 8471 5761
92 41020 Gas manufacture and distribution 71 42 34 20 10 8
93 41030 Steam and hot water supply 12 807 14 727 12 660 1927 1 888 1522
94 42000 Water works and supply 7 4 11 6 3 9
95 50000 Construction 11112 9463 10223 115 104 107
96 61000 Wholesale trade 11048 9151 6751 142 112 82
97 62000 Retail trade 2704 2658 3676 65 60 78
98 63000 Restaurants and hotels 199 184 433 10 9 19
99 71118 Railway and bus transport, etc. 17 621 17 240 13 982 2211 2 099 1 640
100 71138 Other land transport 27 198 26 147 23178 1102 973 818
101 71210 Ocean and coastal water transport 10 817 12 486 10 063 404 394 339
102 71230 Supporting services to water transport 77 55 26 32 24 11
103 71300 Air transport 5317 7 645 7 644 506 693 670
104 71509 Services allied to transport, etc. 988 930 1985 49 41 86
105 72000 Communication 1 425 1222 675 71 58 30
106 81000 Financial institutions 83 87 268 3 3 11
107 82000 Insurance 40 42 52 5 7 10
108 83110 Dwellings 15 15 171 - - 2
109 83509 Business services 239 243 1468 3 3 20
110 93109 Education, market services 308 283 112 319 281 108
111 93300 Health, market services 81 82 173 9 8 16
112 94000 Recreational and cultural services 113 97 257 12 10 23
113 95130 Rep. of motor vehicles 211 209 437 11 11 21
114 95299 Household services 2892 2198 1346 192 146 87
115 95400 Domestic services - - - - - -
116 97099 Private non-profit institutions 8 9 120 2 2 21
117 98099 Producers of government services 1751 2514 4031 8 11 16
Industries total 231 695 271916 223 351 181 206 164
Households 51929 49 734 50 900 . . .

Industries and households total 283 625 321650 274 251 . . .
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1990 1991 1992 1990 1991 1992

. ton kg per mill. DKK output —

Main groups

I 11000 Agriculture, horticulture etc. 19 190 19 776 21 086 348 371 395
2 12000 Forestry and logging 71 47 63 62 39 56
3 13000 Fishing 14 245 14 475 14 745 3771 3582 3564
4 20000 Mining and quarrying 725 760 650 77 79 65
5 31000 Manuf. of food, beverages, tobacco 7 340 7415 5 686 73 70 51
6 32000 Textile, clothing, leather industry 398 380 343 24 22 19
7 33000 Manuf. of wood products, incl. furnit. 980 877 928 51 44 44
8 34000 Manuf. of paper, printing, publishing 1 064 1087 987 30 30 27
9 35000 Chemical and petroleum industry 1737 I 740 1 720 35 35 33
10 36000 Non-metallic mineral products 4 068 3899 3670 327 310 296
Il 37000 Basic metal industry 276 261 149 61 61 38
12 38000 Manuf. of fabricated metal products 1599 1458 2104 14 13 18
13 39000 Other manufacturing industries 47 46 102 7 7 16
14 40000 Electricity, gas and water 85704 126 734 84 044 3700 4 801 3221
15 50000 Construction It 112 9463 10223 I 104 107
16 60099 Wholesale and retail trade 13752 11 809 10 428 1IN 94 80
17 63000 Restaurants and hotels 199 184 433 10 9 19
18 71000 Transport and storage 62 019 64 503 56 878 670 629 550
19 72000 Communication 1425 1222 675 71 58 30
20 80099 Financing and insurance 124 129 319 3 4 It
21 83110 Dwellings 15 15 171 - - 2
22 83509 Business services 239 243 1468 3 3 20
23 93009 Market services of education, health 389 364 285 37 33 23
24 94000 Recreational and cultural services 113 97 257 12 10 23
25 95009 Household services, incl. auto repair 3103 2 407 1783 91 69 49
26 95399 Other producers, exc. government 8 9 120 1 I 18
27 98099 Producers of government services 1751 2514 4031 8 11 16
Industries total 231 695 271916 223 351 181 206 164
Households 51929 49 734 50 900 . . .
Industries and households total 283 625 321 650 274 251 . . .




126 - Emissions by source

Total emissions

Households

Industries

The development
1990-92

CO-intensity

7.5 CO

Table 7.4 shows the energy related CO emissions of industries and households.”
For 1992, the emission of CO is recorded as upwards of 630,000 tonnes. Of this,
emissions from households accounted for 63% (397,700 tonnes) and emissions
from industries for 37% (232,800 tonnes). The proportion of energy related emis-
sions from households is thus considerably greater in the case of this type of emis-
sion viewed in relation to the other emission types CO,, SO, and NO,_.

The large proportion of CO emission from households is linked to the fact that
households, to a greater extent, use petrol driven cars and the fact that the combus-
tion of petrol gives rise to larger CO emissions than, for example, the combustion
of diesel.

Of the industries’ total emission of 232,800 tonnes, over 43%, or just over 100,000
tonnes, were attributed to transport and storage. On the basis of the detailed classi-
fication in the table, it may be seen that within this main group it was air transport
which accounted for the greatest amount of CO emission, namely 47,600 tonnes.
The CO emission from the conveyance of tourists, taxi services and carriage serv-
ices (other land transport) accounted for nearly 41,800 tonnes.

In connection with wholesale and retail trade activity, approximately 42,000
tonnes of CO, or 18% of industries’ emissions, were discharged. As in the case of
households, the relatively substantial CO emission was due to the use of petrol
driven cars.

Building and construction (20,172 tonnes) and also agriculture and horticulture,
etc. (17,610 tonnes) were, moreover, main groups which had a relatively large CO
emission.

There were comparatively modest CO emissions from the supply of electricity,
gas, heating and water (4,611 tonnes). This is in contrast to the situation as regards
CO,, SO, and NO,, where the emission from this main group was of significant
volume.

The development from 1990-1992 shows a slightly declining trend in the emission
from households, since CO emission fell from just under 417,000 tonnes to
398,000 tonnes.

Total CO emission from industries did, by contrast, not fall. In 1991 in particular,
emissions were high (just about 246,000 tonnes). By contrast to the emission of
CO,, SO, and NO,, the high CO emission in 1991 was not due to an export induced
increase in the electricity supply but rather to an increase in CO emission from
transport and storage from 86,800 tonnes in 1990 to nearly 109,000 tonnes in
1991.

CO intensity was, in the case of industries collectively, 171 kg per million DKK
worth of output in 1992. The greatest CO intensity, 974 kg per million DKK, was
in connection with transport, whereas many of the main groups of industries within
both manufacturing and the service industry had a CO intensity of less than 100 kg
per million DKK.

" The emissions from the combustion of straw and waste are not included. As regards CO and NMVOC, the
emissions from combustion of straw and waste are of a considerable volume. In Vadmand Jensen and
Gravgard Pedersen, 1998, an estimation, which also includes, among other things, emissions of CO and
NMVOC from the combustion of straw and waste, is given.
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Table 7.4 CO-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
ton —  kgpermill. DKK output -

I 11101 Agriculture 17017 16 825 15114 364 373 333
2 11103 Horticulture 1779 1774 1281 355 353 259
3 11109 Fur farming, etc. 289 265 498 193 227 448
4 11200 Agricultural services 851 838 716 455 439 384
5 12000 Forestry and logging 242 218 177 209 180 158
6 13000 Fishing 2391 2394 2278 633 593 551
7 20099 Extraction of coal, oil, and gas 36 39 40 5 5 5
8 29000 Other mining 432 423 264 303 305 174
9 31113 Slaughtering etc. of pigs and cattle 823 783 448 25 23 12
10 31117 Poultry killing, dressing, packing 211 205 66 122 114 31
It 31121 Dairies 1 987 1958 439 116 116 24
12 31123 Processed cheese, condensed milk 91 88 29 20 21 7
13 31124 Ice cream manufacturing 74 72 155 72 57 102
14 31130 Processing of fruits and vegetables 676 649 79 239 206 26
15 31140 Processing of fish 98 97 153 12 Il 19
16 31151 Oil mills 44 42 14 18 20 7
17 31152 Margarine manufacturing 333 325 63 283 317 66
18 31153 Fish meal manufacturing 292 299 104 149 127 39
19 31160 Grain mill products 73 72 49 43 39 26
20 31171 Bread factories 904 875 142 618 580 92
21 31173 Cake factories 41 38 77 21 16 29
22 31174 Bakeries 1 876 I 865 319 608 591 103
23 31180 Sugar factories and refineries 466 512 375 164 176 132
24 31190 Chocolate and sugar confectionery 403 390 149 133 114 43
25 31210 Manufacture of food products n.e.c. 448 445 354 140 129 91
26 31229 Manufacture of prepared animal feeds 638 653 270 336 323 110
27 31310 Distilling and blending spirits 60 52 30 102 103 57
28 31338 Breweries 396 411 444 67 61 59
29 31400 Tobacco manufactures 67 65 27 33 29 12
30 32118 Spinning, weaving etc., textiles 84 83 102 19 20 26
31 32120 Manufacture of made-up textile goods 149 143 134 79 69 64
32 32130 Knitting mills 106 99 106 34 32 31
33 32158 Cordage, rope and twine industries 21 21 44 22 23 50
34 32200 Manufacture of wearing apparel 419 395 261 88 76 48
35 32300 Manufacture of leather products 112 108 33 240 243 58
36 32400 Manufacture of footwear 42 41 44 34 32 31
37 33100 Manufacture of wood products exc. furniture 1015 899 962 118 105 105
38 33200 Manufacture of wooden furniture, etc. 745 721 778 70 63 64
39 34110 Manufacture of pulp, paper, paperboard 216 242 179 103 137 112
40 34128 Manufacture of paper containers, wallpaper 164 161 209 24 22 29
41 34210 Reproducing and composing services 32 29 148 16 IS 74
42 34221 Bookprinting 49 49 320 10 10 68
43 34222 Offset printing 82 77 253 18 I8 57
44 34223 Other printing 80 77 135 38 34 57
45 34230 Bookbinding 136 130 71 121 1IN 79
46 34240 Newspaper printing and publishing 316 296 177 50 47 27
47 34291 Book and art publishing 53 50 110 42 37 79
48 34292 Magazine publishing 60 56 18 33 32 10
49 34293 Other publishing 53 51 117 19 17 37
50 35110 Manufacture of basic industrial chemicals 109 115 152 17 19 22
51 35120 Manufacture of fertilisers and pesticides 58 56 28 40 43 25
52 35130 Manufacture of basic plastic materials 168 158 154 32 29 30
53 35210 Manufacture of paints and varnishes 140 133 Il 58 50 47
54 35220 Manufacture of drugs and medicines 130 131 216 14 14 19
55 35230 Manufacture of soap and cosmetics 157 151 164 76 69 74
56 35290 Manufacture of chemical products n.e.c. 44 42 97 34 32 49
57 35300 Petroleum refineries 49 49 28 5 5 3
58 35400 Manufacture of asphalt and roofing material 236 228 125 114 103 57
59 35510 Tyre and tube industries 30 28 54 75 72 I51
60 35590 Manufacture of rubber products n.e.c. 51 44 63 44 39 55
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Table 7.4 cont. CO-emissions by industries and households 1990-92

1990 1991 1992 1990 1991 1992

ton — kg per mill. DKK output -
61 35600 Manufacture of plastic products n.e.c. 506 467 391 60 53 44
62 36100 Manufacture of earthenware and pottery 47 44 66 74 77 114
63 36200 Manufacture of glass and glass products 68 64 71 47 41 45
64 36910 Manufacture of structural clay products 354 295 184 452 370 226
65 36920 Manufacture of cement, lime and plaster 1 049 1 064 1 005 678 649 588
66 36993 Concrete products and stone cutting 364 328 878 64 61 178
67 36998 Non-metallic mineral products n.e.c. 622 596 314 263 229 113
68 37101 Iron and steel works 50 47 50 21 22 26
69 37102 Iron and steel casting 55 54 32 54 53 37
70 37201 Non-ferrous metal works 40 38 7 74 78 13
71 37202 Non-ferrous metal casting 43 40 32 70 69 51
72 38121 Manufacture of metal furniture 93 93 141 32 32 49
73 38138 Manufacture of structural metal products 350 338 484 32 28 39
74 38191 Manufacture of metal cans and containers 65 61 48 27 22 18
75 38198 Manuf. of other fabricated metal products 465 453 642 45 42 57
76 38220 Manufacture of agricultural machinery 148 141 215 37 39 64
77 38238 Manufacture of industrial machinery 395 378 499 41 38 49
78 38280 Repair of machinery 1536 1 484 736 320 318 148
79 38293 Manufacture of household machinery 45 42 67 13 12 17
80 38298 Manufacture of refrigerators, accessories 616 585 1 061 29 28 47
81 38320 Manufacture of telecommunication equipment 108 104 201 14 14 27
82 38330 Manufacture of electrical home appliances 17 17 32 23 26 41
83 38392 Manufacture of accumulators and batteries 56 52 8 247 245 34
84 38398 Manufacture of other electrical supplies 369 323 567 41 38 65
85 38410 Ship building and repairing 130 118 285 It 9 22
86 38438 Railroad and automobile equipment 55 54 189 13 It 37
87 38498 Manufacture of cycles, mopeds, etc. Il 10 49 10 10 47
88 38500 Professional and measuring equipment 180 175 346 26 25 48
89 39010 Manuf. of jewellery, etc. 40 39 40 88 82 77
90 39098 Manufacture of toys, sporting goods, etc. 202 198 342 33 31 58
91 41010 Electric light and power 2 400 3273 3202 203 248 259
92 41020 Gas manufacture and distribution 213 195 101 61 47 25
93 41030 Steam and hot water supply 1245 1338 1251 187 172 150
94 42000 Water works and supply 28 28 57 24 22 45
95 50000 Construction 21946 20 109 20172 228 222 212
96 61000 Wholesale trade 25 806 24234 22 321 331 297 270
97 62000 Retail trade 19327 19 238 19 826 467 436 419
98 63000 Restaurants and hotels 770 746 1514 37 34 66
99 71118 Railway and bus transport, etc. 9 644 9 605 4 649 1210 1170 545
100 71138 Other land transport 44 353 44 795 41 769 1798 I 667 1474
101 71210 Ocean and coastal water transport 1 766 1962 I 415 66 62 48
102 71230 Supporting services to water transport 210 189 80 87 82 35
103 71300 Air transport 26 483 48 161 47 632 2521 4364 4176
104 71509 Services allied to transport, etc. 4347 4274 5136 215 190 222
105 72000 Communication 4 381 4179 2717 218 198 121
106 81000 Financial institutions 240 244 503 8 9 21
107 82000 Insurance 208 208 277 28 34 54
108 83110 Dwellings 5 6 458 - - 5
109 83509 Business services I 147 I 142 5837 16 5 78
110 93109 Education, market services 1839 I 805 280 1908 1793 269
111 93300 Health, market services 471 470 911 49 47 82
112 94000 Recreational and cultural services 458 440 755 50 44 67
113 95130 Rep. of motor vehicles I 475 1468 1735 78 74 83
114 95299 Household services 6962 6347 5127 462 420 330
115 95400 Domestic services - - - - - -
116 97099 Private non-profit institutions 50 50 376 10 9 67
117 98099 Producers of government services 5344 6 185 6212 24 26 25
Industries total 227342 245927 232 841 177 186 171
Households 416 854 408 839 397 719 . . .
Industries and households total 644 196 654 766 630 560 . . .
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Table 7.4 cont. CO-emissions by industries and households 1990-92

1990 1991 1992 1990 1991 1992

. ton —  kgpermill. DKK output -

Main groups

I 11000 Agriculture, horticulture etc. 19 936 19 702 17610 362 370 330
2 12000 Forestry and logging 242 218 177 209 180 158
3 13000 Fishing 2 391 2394 2278 633 593 551
4 20000 Mining and quarrying 468 462 304 50 48 30
5 31000 Manuf. of food, beverages, tobacco 10 001 9 897 3783 99 94 34
6 32000 Textile, clothing, leather industry 934 889 724 55 52 41
7 33000 Manuf. of wood products, incl. furnit. 1761 1 620 I 740 91 81 82
8 34000 Manuf. of paper, printing, publishing 1242 1218 1735 35 34 48
9 35000 Chemical and petroleum industry 1678 1 602 1584 34 32 30
10 36000 Non-metallic mineral products 2504 2392 2519 201 190 203
Il 37000 Basic metal industry 188 178 121 42 42 31
12 38000 Manuf. of fabricated metal products 4 639 4427 5571 42 39 47
13 39000 Other manufacturing industries 242 238 382 37 35 60
14 40000 Electricity, gas and water 3887 4 833 4611 168 183 177
15 50000 Construction 21 946 20 109 20172 228 222 212
16 60099 Wholesale and retail trade 45 133 43473 42 147 378 345 324
17 63000 Restaurants and hotels 770 746 1514 37 34 66
18 71000 Transport and storage 86802 108984 100 681 938 1 062 974
19 72000 Communication 4381 4179 2717 218 198 121
20 80099 Financing and insurance 448 453 780 12 14 27
21 83110 Dwellings 5 6 458 - - 5
22 83509 Business services I 147 I 142 5837 16 15 78
23 93009 Market services of education, health 2310 2275 1191 220 205 98
24 94000 Recreational and cultural services 458 440 755 50 44 67
25 95009 Household services, incl. auto repair 8437 7814 6 862 248 223 188
26 95399 Other producers, exc. government 50 50 376 8 8 57
27 98099 Producers of government services 5344 6185 6212 24 26 25
Industries total 227342 245927 232 841 177 186 171
Households 416 854 408 839 397 719 . . .
Industries and households total 644 196 654 766 630 560 . . .
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7.6 NMVOC

Table 7.5 shows the energy related NMVOC emissions broken down by industries
and households. In 1992, the share of the total NMVOC emissions of 121,000 ton-
nes accounted for by households was 55% and by industries 45%. As in the case of
CO emission, the large proportion accounted for by households was due to the
extensive use of petrol driven cars.

Of the industries’ total NMVOC emissions of 54,000 tonnes, transport and storage
contributed by over one half, or 28,200 tonnes, of the NMVOC emission. Within
the transport industries, it was primarily air transport which had a substantial
NMVOC emission, viz. 17,400 tonnes. The conveyance of tourists, taxi services
and carriage services (other land transport) were responsible for 7,900 tonnes of
the energy related NMVOC emission.

Among the main industry groups it was, as in the case of CO emission, the whole-
sale and retail trade, construction, and agriculture and horticulture, etc. which ac-
counted for substantial emissions. The emissions were, in that order, 7,600, 4,000
and 4,200 tonnes of NMVOC.

As in the case of the emission of CO, the emission of NMVOC from the supply of
electricity, gas, heating and water was only moderate in volume terms.

NMVOC emissions from households showed a fall from 71,000 tonnes in 1991 to
67,000 tonnes in 1992, corresponding to around 6%.

Total NMVOC emission from industries was fairly constant at around 54-56,000
tonnes in the three years in the period 1990-91.

NMVOC intensity in the case of the industries collectively was 40 kg per million
DKK of output in 1992. Transportation and storage (as was also the case in respect
of CO) had the highest intensity - 273 kg per million DKK. The intensity in the
case of, for example, fishing was 162 kg per million DKK worth of output.
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Table 7.5 NMVOC-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
ton — kg per mill. DKK output —

I IT101 Agriculture 3909 3875 3710 84 86 82
2 11103 Horticulture 323 318 244 64 63 49
3 11109 Fur farming, etc. 52 48 95 35 41 85
4 11200 Agricultural services 193 192 180 104 101 97
5 12000 Forestry and logging 44 40 35 38 33 31
6 13000 Fishing 677 681 670 179 169 162
7 20099 Extraction of coal, oil, and gas 7 7 7 1 1 1
8 29000 Other mining 76 73 46 53 53 30
9 31113 Slaughtering etc. of pigs and cattle 152 143 83 5 4 2
10 31117 Poultry killing, dressing, packing 39 37 12 22 21 6
It 31121 Dairies 379 372 85 22 22 5
12 31123 Processed cheese, condensed milk 18 17 6 4 4 1
13 31124 Ice cream manufacturing I3 I3 30 13 10 20
14 31130 Processing of fruits and vegetables 125 119 15 44 38 5
15 31140 Processing of fish 18 18 29 2 2 4
16 31151 Oil mills 9 8 3 4 4 2
17 31152 Margarine manufacturing 61 59 12 52 58 12
18 31153 Fish meal manufacturing 55 56 20 28 24 8
19 31160 Grain mill products 13 13 9 8 7 5
20 31171 Bread factories 167 161 27 114 107 18
21 31173 Cake factories 8 7 14 4 3 5
22 31174 Bakeries 336 328 60 109 104 19
23 31180 Sugar factories and refineries 76 83 61 27 28 22
24 31190 Chocolate and sugar confectionery 74 71 28 25 21 8
25 31210 Manufacture of food products n.e.c. 82 80 77 26 23 20
26 31229 Manufacture of prepared animal feeds 117 118 47 61 58 19
27 31310 Distilling and blending spirits It 9 5 18 18 10
28 31338 Breweries 75 78 84 13 12 It
29 31400 Tobacco manufactures 12 12 5 6 5 2
30 32118 Spinning, weaving etc., textiles 17 17 19 4 4 5
31 32120 Manufacture of made-up textile goods 27 25 24 14 12 12
32 32130 Knitting mills 19 18 19 6 6 6
33 32158 Cordage, rope and twine industries 4 4 8 4 4 10
34 32200 Manufacture of wearing apparel 75 70 48 16 14 9
35 32300 Manufacture of leather products 20 19 6 43 43 It
36 32400 Manufacture of footwear 8 7 8 6 6 6
37 33100 Manufacture of wood products exc. furniture 251 224 230 29 26 25
38 33200 Manufacture of wooden furniture, etc. 152 149 161 14 13 13
39 34110 Manufacture of pulp, paper, paperboard 37 41 29 I8 23 I8
40 34128 Manufacture of paper containers, wallpaper 31 30 38 4 4 5
41 34210 Reproducing and composing services 6 5 26 3 3 13
42 34221 Bookprinting 9 9 58 2 2 12
43 34222 Offset printing 16 16 47 4 4 10
44 34223 Other printing 14 14 24 7 6 10
45 34230 Bookbinding 25 23 I3 22 20 14
46 34240 Newspaper printing and publishing 57 53 32 9 8 5
47 34291 Book and art publishing 10 9 20 8 7 14
48 34292 Magazine publishing It 10 3 6 6 2
49 34293 Other publishing 10 9 21 4 3 7
50 35110 Manufacture of basic industrial chemicals 21 22 29 3 4 4
51 35120 Manufacture of fertilisers and pesticides 13 13 6 8 8 5
52 35130 Manufacture of basic plastic materials 31 29 28 6 5 5
53 35210 Manufacture of paints and varnishes 26 24 20 It 9 9
54 35220 Manufacture of drugs and medicines 24 24 39 3 3 3
55 35230 Manufacture of soap and cosmetics 28 27 29 14 12 13
56 35290 Manufacture of chemical products n.e.c. 8 8 18 6 6 9
57 35300 Petroleum refineries 9 9 6 I I I
58 35400 Manufacture of asphalt and roofing material 43 40 24 21 I8 It
59 35510 Tyre and tube industries 5 5 10 14 13 29
60 35590 Manufacture of rubber products n.e.c. 10 8 I 8 7 10
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Table 7.5 cont. NMVOC-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
ton — kg per mill. DKK output —
61 35600 Manufacture of plastic products n.e.c. 93 86 72 13 10 8
62 36100 Manufacture of earthenware and pottery 9 8 12 14 14 21
63 36200 Manufacture of glass and glass products 14 I3 14 10 9 9
64 36910 Manufacture of structural clay products 58 48 29 74 61 35
65 36920 Manufacture of cement, lime and plaster 113 117 99 73 71 58
66 36993 Concrete products and stone cutting 67 59 167 12 It 34
67 36998 Non-metallic mineral products n.e.c. 110 104 53 46 40 19
68 37101 Iron and steel works 12 It 10 5 5 5
69 37102 Iron and steel casting 10 9 6 10 9 6
70 37201 Non-ferrous metal works 7 7 I 14 14 3
71 37202 Non-ferrous metal casting 8 7 6 13 12 9
72 38121 Manufacture of metal furniture 17 17 26 6 6 9
73 38138 Manufacture of structural metal products 63 60 92 6 5 7
74 38191 Manufacture of metal cans and containers 12 12 9 5 4 3
75 38198 Manuf. of other fabricated metal products 84 80 118 8 7 It
76 38220 Manufacture of agricultural machinery 27 26 41 7 7 12
77 38238 Manufacture of industrial machinery 71 67 91 7 7 9
78 38280 Repair of machinery 276 264 143 58 56 29
79 38293 Manufacture of household machinery 8 8 13 2 2 3
80 38298 Manufacture of refrigerators, accessories Il 105 197 5 5 9
81 38320 Manufacture of telecommunication equipment 20 19 37 3 3 5
82 38330 Manufacture of electrical home appliances 3 3 6 4 5 7
83 38392 Manufacture of accumulators and batteries 10 9 2 45 44 6
84 38398 Manufacture of other electrical supplies 67 59 104 8 7 12
85 38410 Ship building and repairing 23 21 52 2 2 4
86 38438 Railroad and automobile equipment 10 10 36 2 2 7
87 38498 Manufacture of cycles, mopeds, etc. 2 2 9 2 2 9
88 38500 Professional and measuring equipment 32 31 62 5 4 9
89 39010 Manuf. of jewellery, etc. 7 7 7 16 14 14
90 39098 Manufacture of toys, sporting goods, etc. 36 35 63 6 6 It
91 41010 Electric light and power 372 504 513 31 38 41
92 41020 Gas manufacture and distribution 38 35 19 It 9 5
93 41030 Steam and hot water supply 227 245 224 34 31 27
94 42000 Water works and supply 5 5 10 4 4 8
95 50000 Construction 4242 3932 4 006 44 43 42
96 61000 Wholesale trade 4 780 4487 4 090 61 55 50
97 62000 Retail trade 3462 3379 3576 84 77 76
98 63000 Restaurants and hotels 138 132 278 7 6 12
99 71118 Railway and bus transport, etc. 2 449 2472 1574 307 301 185
100 71138 Other land transport 8418 8 467 7 862 341 315 277
101 71210 Ocean and coastal water transport 506 570 430 19 18 Is
102 71230 Supporting services to water transport 38 35 I 16 I 6
103 71300 Air transport 15042 17186 17414 1432 1557 1527
104 71509 Services allied to transport, etc. 786 761 951 39 34 41
105 72000 Communication 801 758 490 40 36 22
106 81000 Financial institutions 43 43 93 I 2 4
107 82000 Insurance 37 37 49 5 6 10
108 83110 Dwellings I I 86 - - 1
109 83509 Business services 205 200 1 065 3 3 14
110 93109 Education, market services 332 319 52 345 317 50
111 93300 Health, market services 84 83 165 9 8 15
112 94000 Recreational and cultural services 83 79 140 9 8 12
113 95130 Rep. of motor vehicles 264 257 322 14 I3 IS5
I14 95299 Household services 1287 I 180 938 85 78 60
I15 95400 Domestic services - - - - - -
116 97099 Private non-profit institutions 9 9 69 2 2 12
117 98099 Producers of government services 1578 2 050 1545 7 9 6
Industries total 54741 56524 54 310 43 43 40
Households 71046 68273 66 992 . . .

Industries and households total 125788 124 797 121302 . . .
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Table 7.5 cont. NMVOC-emissions by industries and households 1990-92
1990 1991 1992 1990 1991 1992
i ton — kg per mill. DKK output —

Main groups

I 11000 Agriculture, horticulture etc. 4477 4433 4229 81 83 79
2 12000 Forestry and logging 44 40 35 38 33 31
3 13000 Fishing 677 681 670 179 169 162
4 20000 Mining and quarrying 82 80 53 9 8 5
5 31000 Manuf. of food, beverages, tobacco 1 841 1802 711 18 17 6
6 32000 Textile, clothing, leather industry 170 160 134 10 9 8
7 33000 Manuf. of wood products, incl. furnit. 403 373 391 21 19 18
8 34000 Manuf. of paper, printing, publishing 225 219 312 6 6 9
9 35000 Chemical and petroleum industry 309 293 292 6 6 6
10 36000 Non-metallic mineral products 370 350 374 30 28 30
11 37000 Basic metal industry 37 34 23 8 8 6
12 38000 Manuf. of fabricated metal products 838 791 1038 8 7 9
13 39000 Other manufacturing industries 43 42 70 7 6 11
14 40000 Electricity, gas and water 642 788 767 28 30 29
15 50000 Construction 4242 3932 4 006 44 43 42
16 60099 Wholesale and retail trade 8241 7 867 7 667 69 63 59
17 63000 Restaurants and hotels 138 132 278 7 6 12
18 71000 Transport and storage 27238 29 491 28 247 294 288 273
19 72000 Communication 801 758 490 40 36 22
20 80099 Financing and insurance 80 79 142 2 2 5
21 83110 Dwellings I I 86 - - I
22 83509 Business services 205 200 1 065 3 3 14
23 93009 Market services of education, health 416 402 217 40 36 18
24 94000 Recreational and cultural services 83 79 140 9 8 12
25 95009 Household services, incl. auto repair 1551 1438 1259 46 41 35
26 95399 Other producers, exc. government 9 9 69 1 1 10
27 98099 Producers of government services 1578 2050 1545 7 9 6
Industries total 54 741 56 524 54310 43 43 40
Households 71 046 68 273 66 992 . . .
Industries and households total 125 788 124 797 121 302 . . .
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8. Energy related emissions from industries broken down by cause

In chapter 7, energy related emissions were attributed to the households and indus-
tries where the energy consumption - and accordingly the emissions - took place.
Such emission accounts may be characterised as source-oriented. In this chapter,
the emissions are, instead, drawn up on a cause-oriented basis. This is done by
assigning industries’ emissions to the categories of final demand, which may be
regarded as the cause of the production, energy consumption and, accordingly, the
associated emissions from the industries.

As an example of the difference between the types of accounts, the source-oriented
itemisation of CO, emissions states that the electricity supply activity in 1992 gave
rise to an emission of 22.6 million tonnes (cf. table 7.1). From a cause- oriented
viewpoint, it will, instead, however, be stated (as will be apparent from section
8.3) that of those 22.6 million tonnes of CO,, 12.5 million tonnes were caused by
private consumption, 2.4 million tonnes by government consumption, 6.3 million
tonnes by exports, 1.1 million tonnes by gross capital formation and 0.3 million
ton by other final demand categories (changes in stocks and in agriculture’s
breeding stock).

The cause-oriented itemisation of emissions by industry is based on a linking of
industrial production and energy consumption with the various final demand cate-
gories, which have induced the production.

In the example of electricity supply activity, part of the electricity produced is sup-
plied directly to households, but part of the electricity supplied to industries is
used for the manufacture of goods and services, which also are sold to the
households. These parts of industries’ electricity consumption - and the
corresponding CO, emissions in electricity supply - may similarly be regarded as
caused by private consumption. Further, part of the intermediate consumption
materials, which industries produce and sell to other industries is manufactured,
because the receiving industries have to meet the private consumption by
households or because the receiving industries have to supply intermediate
consumption materials to industries which will then supply products to
households. Between private consumption and an industry’s production of
intermediate consumption materials, there may naturally be many steps in the form
of supplies from one industry to another. However, this does not alter the fact that
part of an industry’s production - and accordingly its electricity consumption - will
be determined by the fact that initially there was a demand from households.

If the part of industries’ production and electricity, which, in this way, is caused by
private consumption, is linked to the relevant CO, emissions at power stations -
and the CO, emission from the electricity production, which is sold directly to
households is then added - the quantity of the electricity supply’s CO, emission,
which is caused by private consumption, can ultimately be determined.

Correspondingly, it can be determined for each industry, each category of final
demand and each type of emission how great a proportion of the industry’s emis-
sion is caused by the relevant final demand category. Since all production in in-
dustries is caused by private consumption, government consumption, gross capital
formation, exports or other final demand categories, the breakdown of the
emission by causing final demand will be exhaustive.

In relation to the environmental/economic circuit shown in figure 2.1 in section
2.1, the attention in the source-oriented itemisation of emissions is focused on the
direct connection between Danish emissions (flows of waste between the top and
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bottom left box) and Danish production (in the top left box), while in the cause-
oriented itemisation of emissions the attention is focused on the connection be-
tween Danish final demand (in the top left box) and Danish emissions.

The cause-oriented itemisation of emissions is undertaken using an input-output
model, which again has as its starting point a linking of the monetary input-output
table (chapter 3) and the source-oriented breakdown of emissions (chapter 7). In
section 8.1, a description of the model calculations and the underlying assump-
tions, is given. The section is of a slightly technical nature and assumes a certain
knowledge of input-output models and matrix calculation. Readers, who are not
interested in the modelling aspect, can skip the section and go directly to sections
8.2-8.7 and also chapters 9 and 10, which set out the results of the input-output
calculations.

8.1 Drawing up of the model

The starting point for the cause-oriented distribution of emissions is a traditional
input-output model (with so-called endogenous import) created on the basis of the
monetary input-output table (cf. chapter 3). For the specific calculations, which
form the basis of the results presented subsequently, the input-output table for
1992 is used with a 117-industry classification of rows and columns.

The input-output table is drawn up in the following way:
Age Xax + Yo = Xa (8.1)

Xais a (117 x 1) vector with the 117 Danish industries' production, Ay is a (117 x
117) matrix with input-output coefficients. The characteristic element (j,k) de-
scribes the value of the supply from industry j to industry & per unit of output in
industry k. Y4 is a (117 x 1) vector which shows the supplies from the Danish
industries to final demand.”

At first (8.1) is only a writing-up in accounting terms of the connections which
characterise the input-output table, but (8.1) can also be viewed as an linear equa-
tions system consisting of 117 equations with 117 unknowns. If the final demand,
Y4, 1s regarded as known and the output, X, as unknown, this gives the solution to
the equation system with reference to Xy:

Xa = (I'Adk)-l Y (8.2)

where Iis a (117 x 117) unit matrix (ones in the diagonal and zeroes otherwise).
Equation (8.2) can, in other words, be used to calculate the total output of the 117
industries as a function of the supplies to final demand, with allowance being
made for all supplies of intermediate consumption materials between the industries
(direct and indirect production).

" Converted to 27 industry level, the following connection between the monetary input-output table, table 3.1,
and the matrices set out in equations (8.2) and (8.3) are; Xg corresponds to the last column (and also row 37
transposed) in table 3.1. Ag corresponds to the matrix, which arises from table 3.1 by taking the first 27 rows
and columns and carrying out a column-wise division with the corresponding values for ouput. Yy corresponds
to the first 27 rows in the »Total« column under final consumption.
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We now assume that for each of the industries the emissions are proportional to
the output. In the case of industry j the discharge of emission type A, Z, can
therefore be written up as:

Z, =ef, X, (8.3)

h = Coz’ SOZ’ NOX, CO, NMVOC
J = 1,.,117 (industry)

where X; is the output from industry j and ef}, is the industry's emission of emission
type £ per unit of output. Industry j’s emission factor, ef,,, is estimated by:

21231 EMp

efiy = (8.4)

i=1,...,23 (energy types)

where EM,; is the source-oriented emissions as recorded in chapter 7 (cf. equation
(7.1) on page 111).

If the input-output model (8.2) is combined with the expression for the industries'
emission given in (8.3), an expression for the emission caused by direct and indi-
rect production and energy consumption necessary for the industries” fulfilment of
supplies to final demand, is obtained:

Z, = diag(ef,)Xq = diag(ef, )1 - Adk)'Ide (8.5)

Z,is a (117 x 1) column vector, where the j element states the discharge of emis-
sion type % caused by the production in industry j, which is ultimately necessary in
order to be able to comply with the final demand, Yy

Diag(ef,) is a matrix obtained by arranging the ef,’s in the diagonal on a (117 x
117) matrix, which moreover consists of zeroes.

By inserting different combinations of final demand in the Y vector, the matching
combinations of emissions from the industries can be calculated. If, for example,
the vector for private consumption broken down by the supplying 117 industries”
is inserted as Yg, a calculation of the emissions in all industries, taking account of
the industries also having to supply intermediate consumption materials to each
other can be arrived at on the basis of (8.5). Correspondingly, vectors for govern-
ment consumption, gross capital formation and exports etc. can be inserted as Y,
and the volume of the emissions caused thereby can be calculated using (8.5).

As illustrated by the environmental/economic circuit (cf. section 2.1), Danish eco-
nomic activity also gives rise to emissions abroad as a result of the production ac-
tivities in foreign industries induced by exports to Denmark. As in the case of
Danish industries, account also needs to be taken of the foreign industries' inter-
mediate supplies if a complete picture of the emission which arises abroad as a
result of exports to Denmark is wanted. This can be done by drawing up an input-
output emission model with so-called exogenous imports. The model with exoge-
nous imports corresponds to the model described in Equations (8.1)-(8.5) above,
but supplies of imported commodities are added to the different matrices.

* At 27-industry level this corresponds to the first 27 rows in the column for private consumption in table 3.1.
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By analogy with (8.2), the fundamental connection between total Danish and for-
eign production, Xy, is obtained on the one hand and Danish final demand of
Danish and foreign products, Y 4 + Y., on the other:

Xob = (I-Ax- Aimp)-l Yot Yimp) (8.6)

A, is a 117 x 117 coefficient matrix in which the characteristic element (5, k)
shows exports from foreign industry j to Danish industry k per unit of output from
Danish industry £.”

On the basis of Equation (8.6), the total Danish and foreign (global) emissions
caused by the final demand can be quantified by the following:

G,= diag(efh)xglob = diag(ef,)(I - Ag - Aimp)-l (Yot Yinp) (8.7)

where the interpretation of G, follows the interpretation of Z,, apart from G, in-
cluding all energy related emissions from direct and indirect production in foreign
industry induced by exports to Denmark. Exports to Denmark include both goods
for final demand and foreign intermediate products which are directly and indi-
rectly needed by Danish industries for the fulfilment of production for final de-
mand.

By inserting different combinations of final demand of Danish and foreign prod-
ucts in Yy + Y, (8.7), the corresponding Danish and foreign emissions can be
calculated with account being taken of all necessary Danish and foreign production
of intermediate products.

An input-output model with exogenous import as described in Equations (8.6) and
(8.7) is, inter alia, based on an assumption that all imported products are produced
using the same technology as is employed in Denmark. The extent to which this is
a realistic assumption naturally depends on the calculations, which are undertaken.
The assumption will be reasonable (however not correct) if the starting point
adopted is a final demand, where the commodities are imported from countries,
which have an industry structure similar to Denmark’s.

It must, however, be emphasised that the assumptions concerning Danish and for-
eign production conditions do not only involve industry structure and production
technology in the narrow sense. Energy intensity, the types of energy used and
emission coefficients for the energy types are also assumed to be the same abroad
as in Denmark. These assumptions do not consider whether the imported com-
modities, for example, are produced in Sweden in activities using hydroelectric
power. Energy related emission in Sweden is, in this case, zero but the input-
output calculation will lead to an emission corresponding to the emission, which
would have arisen if the imported commodities had, instead, been produced in
Denmark using electricity from Danish coal fired power stations.

The assumptions used must thus lead to the calculated foreign emissions being
treated with some reservation, but there is not immediately any alternative to cal-

» Aimp corresponds at 27-industry Ievel to the coefficient matrix, which arises by first allocating the first 27

figures in row 29 in table 3.1 by supplying foreign industries and then dividing the columns throughout by the
matching values for output (row 37).
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culations of this type if one wishes to gain an impression of the volume of the
emissions which Danish economic activity causes abroad. ™

8.2 General points concerning the tables

Tables 8.1-8.5 in the following sections show the industries’ energy related emis-
sions in 1992 broken down by causing final demand category, viz. private con-
sumption, government consumption, gross fixed capital formation in buildings and
installations, gross fixed capital formation in machinery, equipment and means of
transport, exports and other final demand.” The latter cover changes in stocks and
changes in breeding stocks in agriculture. These 6 categories correspond to an ag-
gregation of the 8 categories of final demand in table 3.1. The industries’
emissions by causing final demand category are distributed using input-output
calculations as described in section 8.1.

For each of the 117 industries, the industry’s total emission is shown in the first
column of the tables. The first column in tables 8.1-8.5 is thus identical with the
column for emissions for the year 1992 in tables 7.1-7.5 respectively.

The next six columns show the emissions distributed by causes. They show how
much of the industries’ emission is caused by private consumption, how much is
due to government consumption and correspondingly in the case of each other
category of final demand.

As stated in the introduction to this chapter, the industries’ emissions by causing
final demand category are distributed taking account of all inter-industry deliveries
of intermediate consumption materials. When, for example, it is seen from table
8.1 that 350,000 tonnes of agriculture’s total emission of 1.3 million tonnes of CO,
are caused by private consumption, this must not be interpreted as private con-
sumption of agriculture’s products having given rise to a CO, emission of 350,000
tonnes. Instead, it reflects the fact that total private consumption, viz. private con-
sumption of products from agriculture, slaughterhouses, dairies, sugar factories,
power plants, restaurants and all the other industries caused an emission of
350,000 tonnes in agriculture via the direct and indirect production activities
induced in agriculture by raw and secondary material deliveries to other industries.

As a result of the assumptions inherent in the input-output model, the percentage
breakdown of the emissions into the six categories of final use for each industry at
117-industry level, is the same for different types of emission. However, this does
not apply when one looks at the 27 main groups of industries, as the distribution
on a percentage basis in this case is influenced by the fact that the industries at the
detailed level enter with a different weight (emission volume) by the aggregation
into the 27-industry main groups.

In a number of cases, negative figures appear in the tables in the column for other
final demand. These negative emission figures express that some of the goods and
services used in the given year are produced in an earlier year. In other words, the
negative contributions are the result of a transfer of emissions between years via
changes in stocks. Production of goods and services for building up stocks in-
creases the year’s emission, while a withdrawal from stocks reduces the total emis-

34 . . P . .
Alternately, the results of the calculations can be interpreted as the emissions, which would have occurred if the
imported commodities had been produced in Denmark.

" Tourists' expenditure in Denmark (and also border trade in Denmark) is categorised as exports and not as
private consumption. Cf. also section 9.1.
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sion in relation to what it would have been if all the commodities consumed had
been produced in the current year.

To clarify in concrete terms how the tables are to be interpreted, attention is drawn
in the following sections 8.3-8.7 to some main features concerning the distribution
of the industries’ emissions by causing final demand category. The discussion is
most complete in the case of CO,. Since, however, there are many common fea-
tures in the tables for the different types of emission, some of the remarks con-
cerning the conditions regarding CO, will also be valid for the other types of emis-
sion.

83 CO,

Table 8.1 shows CO, emissions broken down by causing final demand category in
1992.

Of the total emissions by industries of 46.5 million tonnes, 21.7 million tonnes, or
almost half, were caused by private consumption. The total emission of 21.7 mil-
lion tonnes from private consumption may, moreover, be compared with the direct
CO, emission from private consumption (households) of 9.7 million tonnes (cf.
section 7.2).

The supplies of goods and services for exports accounted for 15.7 million tonnes
of CO, emission, viz. around one-third of the industries’ emission, while
government consumption gave rise to a CO, emission in industries of 5 million
tonnes or just over one-tenth of the industries’ total emissions. Gross fixed capital
formation and other final demand categories only gave rise to modest volumes of
emission from the industries.

When the industries emissions are viewed collectively, it may thus be concluded
that it was exports, and particularly private consumption, which gave rise to the
bulk of the CO, emissions.

In the case of individual industries, however, there was a considerable difference
in the extent to which the various categories of final demand caused emissions. In
the case of an industry like fishing, exports gave rise to 728,000 tonnes, or more
than 85% of the industry’s emission. In the case also of, for example, agriculture
and horticulture etc., the chemical and petroleum industry and the manufacture of
fabricated metal products, Danish exports accounted for a large part (more than
two-thirds) of the total industry emissions.

The very significant CO, emission from the electricity, gas and water industry was,
to a great extent, caused by private consumption. Nearly two-thirds (16.1 million
tonnes) of the industry’s total emission of 27 million tonnes can be attributed to
private consumption. Exports accounted for 6.5 million tonnes and government
consumption for 2.9 million tonnes. This corresponds to 24% and 11% respec-
tively.

In the case of the food, beverages and tobacco industry collectively, 58% or 1.5
million tonnes out of 2.4 million tonnes of emission were related to exports. From
the detailed industry breakdown, it is apparent that within this main group it was
especially in industries like slaughtering, processed cheese and milk condensation
factories, and fish meal manufacturing that the emissions were caused by exports.
In the case of processing of fruits and vegetables, margarine manufacturing, bread
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factories, bakeries and chocolate and sugar confectionery, the CO, emissions were
somewhat more closely related to private consumption.

Of the CO, emission from transport and storage of 5.4 million tonnes, 2.0 million
tonnes and 2.6 million tonnes were caused by private consumption and exports
respectively. This fairly even distribution between causative private consumption
and exports for the main group of transport and storage was also characteristic of
the sub-industry describing air transport. In the case of railway and bus transport,
etc., government consumption and especially private consumption gave rise to CO,
emissions. In the case of the conveyance of tourists, taxi- and carriage services
(other land transport) and ocean and coastal water transport it was, by contrast,
mainly Danish exports which caused the discharge of CO,.

Even though gross fixed capital formation taken as a whole only caused a rela-
tively moderate proportion of total emissions from the industries, the emissions
caused were relatively large in certain industries. This is the case in the main
groups of industries such as manufacture of wood products, incl. furniture, the
non-metallic mineral products industry and construction. Thus, for example, gross
capital formation in construction caused 670,000 tonnes out of the total CO, emis-
sion of 1 million ton by the construction industry. This corresponds to 67%.
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Table 8.1 CO,-emissions by industries and causing final demand category 1992
Total Caused by
Private Govern- GFCF GFCF Exports Other
con- ment construc- machinery,  of goods final
sumption  consump- tion  transport, and  consump-
tion equip. etc.  services tion
1 000 ton

I 11101 Agriculture 1304 350 37 I I 904 It
2 11103 Horticulture 476 187 35 29 I 223 1
3 11109 Fur farming, etc. 24 3 - - - 24 -3
4 11200 Agricultural services 63 17 2 - - 44 1
5 12000 Forestry and logging 9 2 - I - 6 -
6 13000 Fishing 839 57 9 - - 728 43
7 20099 Extraction of coal, oil, and gas 162 30 4 1 125 1
8 29000 Other mining 163 37 12 53 2 60 -
9 31113 Slaughtering etc. of pigs and cattle 139 34 2 - - 101 I
10 31117 Poultry killing, dressing, packing It 4 - - - 7 -
It 31121 Dairies 158 50 10 - - 91 7
12 31123 Processed cheese, condensed milk 92 17 1 - - 77 -3
13 31124 Ice cream manufacturing It 6 - - - 5 -
14 31130 Processing of fruits and vegetables 38 19 I - - 17 1
15 31140 Processing of fish 36 3 I - - 33 -
16 31151 Oil mills 55 10 I - - 45 -1
17 31152 Margarine manufacturing ) 14 7 - - - 6 -
18 31153 Fish meal manufacturing 141 18 I - - 110 12
19 31160 Grain mill products 7 3 - - - 3 -
20 31171 Bread factories 26 I8 2 - 6 -
21 31173 Cake factories 22 7 1 - - 14 -
22 31174 Bakeries 30 24 3 - - 4 -
23 31180 Sugar factories and refineries 366 99 7 I 4 269 -13
24 31190 Chocolate and sugar confectionery 29 16 - - - 14 -
25 31210 Manufacture of food products n.e.c. 609 200 10 I I 389 8
26 31229 Manufacture of prepared animal feeds 284 78 6 I I 200 -1
27 31310 Distilling and blending spirits 24 9 1 - - 14 -

28 31338 Breweries 331 195 6 1 127
29 31400 Tobacco manufactures 8 5 - - - 3 -
30 32118 Spinning, weaving etc., textiles 77 19 I - 3 56 -1
31 32120 Manufacture of made-up textile goods 9 4 - - I 4 -
32 32130 Kbnitting mills 5 2 - - - 3 -
33 32158 Cordage, rope and twine industries 5 - - - 4 -
34 32200 Manufacture of wearing apparel 16 6 - - - 10 -
35 32300 Manufacture of leather products 8 3 - - - 5 -
36 32400 Manufacture of footwear 4 2 - - - 1 -
37 33100 Manufacture of wood products exc. furniture 340 43 10 68 29 200 - 11
38 33200 Manufacture of wooden furniture, etc. 145 20 - 1 21 103 -
39 34110 Manufacture of pulp, paper, paperboard 240 47 20 10 6 165 -7
40 34128 Manufacture of paper containers, wallpaper 53 12 4 I 2 34 -
41 34210 Reproducing and composing services 3 I - - - 1 -
42 34221 Bookprinting 55 17 10 3 2 21 I
43 34222 Offset printing 31 It 6 2 I It I
44 34223 Other printing 4 I 1 - - 2 -
45 34230 Bookbinding 2 I I - I -
46 34240 Newspaper printing and publishing 4 2 I - - 1 -
47 34291 Book and art publishing 3 2 - 1 - -
48 34292 Magazine publishing I 1 - - - - -
49 34293 Other publishing 4 I 1 - - 1 -
50 35110 Manufacture of basic industrial chemicals 200 9 3 2 3 182 1
51 35120 Manufacture of fertilisers and pesticides 25 4 1 - - 19 1
52 35130 Manufacture of basic plastic materials 24 3 I 2 1 17 -
53 35210 Manufacture of paints and varnishes 10 1 - I 6 -
54 35220 Manufacture of drugs and medicines 120 7 5 - - 105 2
55 35230 Manufacture of soap and cosmetics 13 4 I - - 7 I
56 35290 Manufacture of chemical products n.e.c. It 2 I I - 7 -
57 35300 Petroleum refineries 134 45 6 5 I 81 -4
58 35400 Manufacture of asphalt and roofing material 155 30 8 63 2 51 I
59 35510 Tyre and tube industries It 4 I I - 5 -
60 35590 Manufacture of rubber products n.e.c. 23 2 1 - 2 18 -
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Table 8.1 cont.

CO;-emissions by industries and causing final demand category 1992

Total Caused by

Private Govern- GFCF GFCF  Exports Other
con- ment construc-  machinery, of goods final
sumption  consump- tion transport .and consump-
tion equip. etc.  SErvices tion

1 000 ton
61 35600 Manufacture of plastic products n.e.c. 70 13 5 5 3 44 -
62 36100 Manufacture of earthenware and pottery It 2 - - - 7 1
63 36200 Manufacture of glass and glass products 41 8 I 6 2 24 -
64 36910 Manufacture of structural clay products 179 23 7 62 1 96 - 10
65 36920 Manufacture of cement, lime and plaster 1 000 138 43 376 10 439 -7
66 36993 Concrete products and stone cutting 175 33 10 95 2 38 -3
67 36998 Non-metallic mineral products n.e.c. 203 20 7 52 6 118 -
68 37101 Iron and steel works 42 1 I 2 2 36 -1
69 37102 Iron and steel casting 17 1 - | 2 13 -
70 37201 Non-ferrous metal works 7 - - - 5 -
71 37202 Non-ferrous metal casting 9 1 - 1 1 6 -
72 38121 Manufacture of metal furniture 28 3 - - It 14 -
73 38138 Manufacture of structural metal products 65 6 2 10 I 35 -
74 38191 Manufacture of metal cans and containers s 3 - - 1 10 -
75 38198 Manuf. of other fabricated metal products 73 10 2 9 10 43 -
76 38220 Manufacture of agricultural machinery 29 I - - 8 21 -2
77 38238 Manufacture of industrial machinery 55 I 1 I 13 39 -
78 38280 Repair of machinery 42 Il 4 2 3 22 -
79 38293 Manufacture of household machinery 19 3 - - I 14 -
80 38298 Manufacture of refrigerators, accessories 118 7 3 5 22 82 -1
81 38320 Manufacture of telecommunication equipment 22 2 1 1 2 17 -
82 38330 Manufacture of electrical home appliances 6 I - - I 3 -
83 38392 Manufacture of accumulators and batteries 1 - - - - 1 -
84 38398 Manufacture of other electrical supplies 38 4 2 3 7 23 -
85 38410 Ship building and repairing 40 1 2 - 10 27 -
86 38438 Railroad and automobile equipment 25 I - - 10 14 -
87 38498 Manufacture of cycles, mopeds, etc. 15 4 - - 4 8 -1
88 38500 Professional and measuring equipment 17 I 1 - 2 14 -
89 39010 Manuf. of jewellery, etc. I 1 - - - I -
90 39098 Manufacture of toys, sporting goods, etc. 19 4 - - I I3 -
91 41010 Electric light and power 22555 12 504 2408 640 466 6278 259
92 41020 Gas manufacture and distribution 7 5 1 - - I -
93 41030 Steam and hot water supply 4508 3634 530 37 32 233 42
94 42000 Water works and supply 2 1 - - - - -
95 50000 Construction 1029 227 71 670 5 49 6
96 61000 Wholesale trade 745 242 27 34 90 352 I
97 62000 Retail trade 510 418 16 9 25 42 -
98 63000 Restaurants and hotels 134 97 6 1 1 29 -
99 71118 Railway and bus transport, etc. 896 558 146 28 14 146 4
100 71138 Other land transport 1932 564 190 134 69 965 10
101 71210 Ocean and coastal water transport 559 31 8 5 I 5t4 -
102 71230 Supporting services to water transport 5 1 - - - 3 -
103 71300 Air transport I 842 732 128 73 30 871 10
104 71509 Services allied to transport, etc. 203 66 23 12 9 92 I
105 72000 Communication 101 50 22 5 2 15 7
106 81000 Financial institutions 91 22 2 2 - 6 60
107 82000 Insurance 23 22 - - - I -
108 83110 Dwellings 36 35 - - - - -
109 83509 Business services 267 87 40 47 It 70 12
110 93109 Education, market services 10 8 1 - - 1 -
111 93300 Health, market services 47 17 27 - - 2 -
112 94000 Recreational and cultural services 43 32 3 1 - 7 -
113 95130 Rep. of motor vehicles 78 55 4 4 1 14 -
14 95299 Household services 178 110 34 5 2 22 3
15 95400 Domestic services - - - - - - -
116 97099 Private non-profit institutions 13 I3 - - - - -
17 98099 Producers of government services 1 088 76 996 2 I It 2
Industries total 46 490 21725 5009 2596 995 15718 447
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CO;-emissions by industries and causing final demand category 1992

Total Caused by

Private  Govern- GFCF GFCF  Exports Other
con- ment construc- machinery, of goods final
sumption consump- tion  transport and consump-
tion equip. etc.  services tion

X 1 000 ton

Main groups

1 11000 Agriculture, horticulture etc. 1 867 557 74 30 2 1195 10
2 12000 Forestry and logging 9 2 - I - 6 -
3 13000 Fishing 839 57 9 - - 728 43
4 20000 Mining and quarrying 325 67 16 55 2 185 -
5 31000 Manuf. of food, beverages, tobacco 2433 822 53 4 8 1535 Il
6 32000 Textile, clothing, leather industry 125 34 I I 5 84 -1
7 33000 Manuf. of wood products, incl. furnit. 485 63 It 69 50 303 - 11
8 34000 Manuf. of paper, printing, publishing 402 97 43 18 12 236 -4
9 35000 Chemical and petroleum industry 796 126 31 80 13 542 3
10 36000 Non-metallic mineral products 1 608 224 69 592 21 722 -20
It 37000 Basic metal industry 75 4 1 4 6 60 -1
12 38000 Manuf. of fabricated metal products 607 59 19 32 114 386 -3
13 39000 Other manufacturing industries 20 4 - - I 14 -
14 40000 Electricity, gas and water 27071 16 144 2939 677 498 6512 301
IS5 50000 Construction 1 029 227 71 670 5 49 6
16 60099 Wholesale and retail trade 1255 660 43 43 115 394 2
17 63000 Restaurants and hotels 134 97 6 I I 29 -
18 71000 Transport and storage 5438 1952 494 253 123 2590 25
19 72000 Communication 101 50 22 5 2 IS5 7
20 80099 Financing and insurance 114 43 2 2 1 7 60
21 83110 Dwellings 36 35 - - - - -
22 83509 Business services 267 87 40 47 13 70 12
23 93009 Market services of education, health 57 25 28 - - 3 -
24 94000 Recreational and cultural services 43 32 3 1 - 7 -
25 95009 Household services, incl. auto repair 256 165 38 10 3 36 4
26 95399 Other producers, exc. government 13 13 - - - - -
27 98099 Producers of government services 1 088 76 996 2 I It 2
Industries total 46490 21725 5009 2596 995 15718 447
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8.4 SO,

SO, emissions broken down by the causing final demand categories are shown in
table 8.2. Of the industries’ total SO, emission of nearly 184,000 tonnes, private
consumption caused 90,606 tonnes, or 49% of the emissions. The shares of exports
and government consumption were 61,528 and 18,154 tonnes respectively, which
correspond to 33% and 10% of the industries’ total SO, emissions.

The indirect emission of 90,606 tonnes from private consumption may be com-
pared to the direct SO, emission from private consumption (households) totalling
5,000 tonnes (cf. section 7.3).

The distribution of the individual industries’ total SO, emission by category of
causing final demand corresponds, moreover, to the distribution which applied in
the case of CO,. This relationship applies, as a rule, also when the main industry
groups are considered. The remarks in relation to CO, in section 8.3 are therefore,
to a certain extent, valid also for SO,.

Note, however, that for transport and storage it was the case that private consump-
tion and exports were, to a fairly equal extent, the cause of CO, emission, while
exports, to a greater extent, were the cause of SO, emissions. Of transport’s total
SO, emission of 11,000 tonnes, exports accounted for 6,310 tonnes and private
consumption for 3,406 tonnes. Looking at the individual industries within the main
group for transport and storage, it may be seen from table 8.2 that around half of
its SO, emission comes from ocean and coastal water transport, where the
emission, to a great extent, is determined by Danish exports.
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Table 8.2 SO,-emissions by industries and causing final demand category 1992
Total Caused by
Private  Govern- GFCF GFCF  Exports Other
con- ment construc- machinery, 0f goods final
sumption consump- tion transport ?"d consump-
tion equip. etc.  SEIvices tion
ton

I I1101 Agriculture I 701 457 48 I I 1179 14
2 11103 Horticulture 2116 830 158 128 2 993 6
3 11109 Fur farming, etc. 18 2 - - - 18 -2
4 11200 Agricultural services 68 18 2 - - 47 1
5 12000 Forestry and logging 6 I - I - 4 -
6 13000 Fishing 5380 368 60 2 2 4671 276
7 20099 Extraction of coal, oil, and gas 753 139 19 9 3 578 4
8 29000 Other mining 753 171 55 244 7 278 -2
9 31113 Slaughtering etc. of pigs and cattle 556 136 10 - - 405 5
10 31117 Poultry killing, dressing, packing 27 9 - - - 18 -
It 31121 Dairies 452 143 28 I - 261 19
12 31123 Processed cheese, condensed milk 448 83 4 1 2 372 -14
I3 31124 Ice cream manufacturing It 6 - - - 5 -
14 31130 Processing of fruits and vegetables 149 75 3 - - 67 4
15 31140 Processing of fish 80 6 I - - 72 I
16 31151 Oil mills 306 56 4 I I 248 -5
17 31152 Margarine manufacturing 46 25 1 - - 20 -1
I8 31153 Fish meal manufacturing 559 71 6 - - 435 46
19 31160 Grain mill products 9 4 - - - 4 -
20 31171 Bread factories 23 16 1 - 5 -
21 31173 Cake factories 20 6 1 - - 13 -
22 31174 Bakeries 30 23 2 - - 4 -
23 31180 Sugar factories and refineries 2236 603 44 5 24 1642 - 81
24 31190 Chocolate and sugar confectionery 99 53 1 - - 46 -1
25 31210 Manufacture of food products n.e.c. 509 167 8 I 1 325 7
26 31229 Manufacture of prepared animal feeds 1351 372 27 2 3 952 -5
27 31310 Distilling and blending spirits 77 29 2 - 1 45 -1
28 31338 Breweries 1719 1013 33 4 4 657 7
29 31400 Tobacco manufactures 20 I3 - - - 8 -
30 32118 Spinning, weaving etc., textiles 267 64 2 I 10 193 -3
31 32120 Manufacture of made-up textile goods I 4 - - 1 5 -
32 32130 Knitting mills 4 1 - - - 3 -
33 32158 Cordage, rope and twine industries 5 - - - 1 4 -
34 32200 Manufacture of wearing apparel IS5 5 - - - 10 -
35 32300 Manufacture of leather products 29 9 - - 1 17 1
36 32400 Manufacture of footwear 3 2 - - - 1 -
37 33100 Manufacture of wood products exc. furniture 261 33 8 52 22 154 -8
38 33200 Manufacture of wooden furniture, etc. 70 10 - - 10 50 -
39 34110 Manufacture of pulp, paper, paperboard 1316 256 107 52 32 905 -37
40 34128 Manufacture of paper containers, wallpaper 85 19 6 2 3 55 -
41 34210 Reproducing and composing services I - - - - - -
42 34221 Bookprinting 298 93 56 18 Il 15 6
43 34222 Offset printing 6 2 1 - - 2 -
44 34223 Other printing 2 1 - - - 1 -
45 34230 Bookbinding 1 - - - - - -
46 34240 Newspaper printing and publishing 3 1 - - - I -

47 34291 Book and art publishing 2 1 - 1 -
48 34292 Magazine publishing 1 1 - - - - -
49 34293 Other publishing 3 1 I - - 1 -
50 35110 Manufacture of basic industrial chemicals 935 44 16 7 12 851 5
5t 35120 Manufacture of fertilisers and pesticides 53 8 I - I 40 3
52 35130 Manufacture of basic plastic materials 40 5 2 4 1 28 -
53 35210 Manufacture of paints and varnishes 13 2 - 2 1 8 -
54 35220 Manufacture of drugs and medicines 632 36 27 - 1 554 13
55 35230 Manufacture of soap and cosmetics 34 I 2 - - 19 I
56 35290 Manufacture of chemical products n.e.c. 20 4 I 2 1 12 -
57 35300 Petroleum refineries 848 286 36 30 9 511 -24
58 35400 Manufacture of asphalt and roofing material 391 75 20 159 5 130 3
59 35510 Tyre and tube industries 29 12 1 2 1 12 -
60 35590 Manufacture of rubber products n.e.c. 16 2 1 - 1 13 -
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Table 8.2. cont. SO,-emissions by industries and causing final demand category 1992
Total Caused by

Private  Govern- GFCF GFCF, Exports Other
con- ment construc- machinery, of final
sumption  consump- tion  transport goods consump-
tion equip. etc. and tion

services

ton

61 35600 Manufacture of plastic products n.e.c. 95 I8 6 7 4 60 -
62 36100 Manufacture of earthenware and pottery 24 5 - - - 17 I
63 36200 Manufacture of glass and glass products 10 2 - 2 - 6 -
64 36910 Manufacture of structural clay products 841 107 34 291 6 451 -47
65 36920 Manufacture of cement, lime and plaster 6305 870 274 2373 65 2770 - 46
66 36993 Concrete products and stone cutting 203 38 12 110 2 44 -3
67 36998 Non-metallic mineral products n.e.c. 1071 107 35 275 32 621 -
68 37101 Iron and steel works 6 - - - - 5 -
69 37102 Iron and steel casting 58 3 I 2 7 45 -
70 37201 Non-ferrous metal works 22 I - I I 17 I
71 37202 Non-ferrous metal casting 6 I - - 1 4 -
72 38121 Manufacture of metal furniture 29 3 - - It s -
73 38138 Manufacture of structural metal products 90 8 3 IS IS 49 -
74 38191 Manufacture of metal cans and containers 4 I - - - 3 -
75 38198 Manuf. of other fabricated metal products 75 10 2 9 10 44 -
76 38220 Manufacture of agricultural machinery 34 I - I 10 24 -2
77 38238 Manufacture of industrial machinery 114 3 I 2 28 80 -1
78 38280 Repair of machinery 32 8 3 1 2 17 -
79 38293 Manufacture of household machinery 86 14 - - 7 62 2
80 38298 Manufacture of refrigerators, accessories 277 s 7 It 52 193 -2
81 38320 Manufacture of telecommunication equipment 23 2 I I 2 17 -
82 38330 Manufacture of electrical home appliances 4 I - - - 2 -
83 38392 Manufacture of accumulators and batteries I - - - - 1 -
84 38398 Manufacture of other electrical supplies 117 It 5 8 20 72 -
85 38410 Ship building and repairing 99 3 4 1 24 67 -
86 38438 Railroad and automobile equipment 32 2 1 - 12 17 -
87 38498 Manufacture of cycles, mopeds, etc. 7 2 - - 2 4 -
88 38500 Professional and measuring equipment 14 1 1 - 1 It -
89 39010 Manuf. of jewellery, etc. 1 - - - - - -
90 39098 Manufacture of toys, sporting goods, etc. 23 4 - - 1 16 -
91 41010 Electric light and power 114 867 63 680 12 261 3259 2375 31975 1318
92 41020 Gas manufacture and distribution 2 2 - - - - -
93 41030 Steam and hot water supply 18 733 15103 2202 153 132 966 176
94 42000 Water works and supply 1 1 - - - - -
95 50000 Construction 1457 322 100 949 7 70 9
96 61000 Wholesale trade 488 158 17 22 59 231 I

97 62000 Retail trade 298 244 10 5 14 24
98 63000 Restaurants and hotels 129 94 6 I I 28 -
99 71118 Railway and bus transport, etc. 4204 2617 684 132 65 685 21
100 71138 Other land transport 1374 401 135 96 49 686 7
101 71210 Ocean and coastal water transport 5234 286 72 50 13 4809 3
102 71230 Supporting services to water transport 2 I - - - 2 -
103 71300 Air transport 138 55 10 5 2 65 I
104 71509 Services allied to transport, etc. 140 46 16 8 7 63 I
105 72000 Communication 75 38 16 4 I It 5
106 81000 Financial institutions 99 24 2 2 I 6 65
107 82000 Insurance 24 22 - - 1 -
108 83110 Dwellings 34 33 - - - - -
109 83509 Business services 219 72 32 39 9 58 10
110 93109 Education, market services 7 5 1 - - - -
133 93300 Health, market services 41 15 24 - - 2 -
12 94000 Recreational and cultural services 37 28 3 I - 6 -
113 95130 Rep. of motor vehicles 61 42 3 3 I It -
114 95299 Household services 123 76 24 4 I s 2
115 95400 Domestic services - - - - - - -
116 97099 Private non-profit institutions 9 9 - - - - -
117 98099 Producers of government services 1454 102 I 331 3 1 15 2
Industries total 183 869 90 606 18 154 8584 3235 61528 1762
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Table 8.2 cont. SO,-emissions by industries and causing final demand category 1992
Total Caused by
Private  Govem- GFCF GFCF Exportsof  Other final
con- ment  construc- machinery, goods  consump-
sumption consump- tion  transport and tion
tion equip. etc. services
. ton
Main groups

I 11000 Agriculture, horticulture etc. 3902 1307 208 129 4 2236 18
2 12000 Forestry and logging 6 I - I - 4 -
3 13000 Fishing 5380 368 60 2 2 4671 276
4 20000 Mining and quarrying 1 506 309 74 254 10 857 2
5 31000 Manuf. of food, beverages, tobacco 8 725 2909 179 16 37 5604 -20
6 32000 Textile, clothing, leather industry 335 86 3 2 13 233 -2
7 33000 Manuf. of wood products, incl. furnit. 332 43 8 53 32 204 -8
8 34000 Manuf. of paper, printing, publishing 1719 378 172 74 47 1079 -30
9 35000 Chemical and petroleum industry 3105 503 114 213 37 2237 2
10 36000 Non-metallic mineral products 8454 1129 355 3051 105 3909 -95
Il 37000 Basic metal industry 91 5 2 4 10 70 -
12 38000 Manuf. of fabricated metal products 1038 86 30 49 197 679 -3
13 39000 Other manufacturing industries 23 5 - - 1 17 -
14 40000 Electricity, gas and water 133 604 78 786 14 464 3412 2507 32942 I 493
15 50000 Construction 1 457 322 100 949 7 70 9
16 60099 Wholesale and retail trade 786 402 27 27 73 255 I
17 63000 Restaurants and hotels 129 94 6 1 1 28 -
I8 71000 Transport and storage 11093 3406 916 292 136 6310 33
19 72000 Communication 75 38 16 4 I Il 5
20 80099 Financing and insurance 123 46 2 2 I 7 65
21 83110 Dwellings 34 33 - - - - -
22 83509 Business services 219 72 32 39 9 58 10
23 93009 Market services of education, health 48 21 25 - - 3 -
24 94000 Recreational and cultural services 37 28 3 I - 6 -
25 95009 Household services, incl. auto repair 183 119 27 7 2 26 3
26 95399 Other producers, exc. government 9 9 - - - - -
27 98099 Producers of government services 1454 102 I 331 3 I 15 2
Industries total 183 869 90 606 18 154 8584 3235 61528 1762
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8.5 NO,

Table 8.3 shows NO, emissions in 1992 broken down by causing final demand
category. The industries’ total NO, emissions of 223,000 tonnes are broken down
into just under 90,800 tonnes by way of private consumption, barely 89,800 tonnes
by way of exports and 21,500 tonnes by way of government consumption. This
corresponds to 41% of the emission being attributable to private consumption,
40% to exports and 10% to government consumption. Gross fixed capital
formation and other final demand categories caused the remaining 10% of the
industries’ emissions.

The indirect emission of about 90,800 tonnes from private consumption may be
compared with the direct NO, emission from households of 50,900 tonnes (cf.
table 7.3).

Compared to the CO, and SO,, the NO, emissions are slightly more affected by
exports of goods and services and slightly less affected by private consumption.
The shift from private consumption towards exports as a cause of emissions is due
to, inter alia, the transport and storage industry share of the emissions being
greater in the case of NO, than in the case of CO, and SO,, and exports being a
considerable cause of activity in the transport and storage industry.
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Table 8.3 NO,-emissions by industries and causing final demand category 1992
Total Caused by
Private Govern- GFCF GFCF  Exports Other
con- ment  construc- machinery,  of goods final
sumption  consump- tion transport and consump-
' tion equip. et services tion
ton

I 11101 Agriculture 18 722 5030 533 12 5 12 976 156
2 11103 Horticulture 1258 493 94 76 I 590 3
3 11109 Fur farming, etc. 149 I8 - - - 148 - 18
4 11200 Agricultural services 957 259 28 I 1 660 8
5 12000 Forestry and logging 63 12 1 8 2 40 -
6 13000 Fishing 14 745 1 010 165 5 5 12 804 756
7 20099 Extraction of coal, oil, and gas 282 52 7 4 1 217 1
8 29000 Other mining 368 83 27 119 4 136 -1
9 31113 Slaughtering etc. of pigs and cattle 392 96 7 - - 285 3
10 31117 Poultry killing, dressing, packing 41 14 - - - 27 -
It 31121 Dairies 539 171 33 I I 312 23
12 31123 Processed cheese, condensed milk 177 33 2 - 1 147 -6
13 31124 Ice cream manufacturing 106 54 2 - - 50 -
14 31130 Processing of fruits and vegetables 89 45 2 - - 40 3
15 31140 Processing of fish 110 8 2 - - 99 1
16 31151 Oil mills 104 19 I - - 85 -2
17 31152 Margarine manufacturing 41 22 I - - I8 -
18 31153 Fish meal manufacturing 299 38 3 - - 233 24
19 31160 Grain mill products 25 It 1 - - 12 -
20 31171 Bread factories 121 85 8 28 -1
21 31173 Cake factories 45 14 2 - - 29 -
22 31174 Bakeries 98 78 8 - - 12 -
23 31180 Sugar factories and refineries 783 211 s 2 8 575 -28
24 31190 Chocolate and sugar confectionery 99 53 1 - - 46 -1
25 31210 Manufacture of food products n.e.c. I 129 371 19 I 3 721 IS
26 31229 Manufacture of prepared animal feeds 608 167 12 1 1 429 -2
27 31310 Distilling and blending spirits 47 17 I - 1 27 -
28 31338 Breweries 815 480 16 2 2 311 3
29 31400 Tobacco manufactures 19 12 - - - 7 -
30 32118 Spinning, weaving etc., textiles 158 38 I I 6 114 -2
31 32120 Manufacture of made-up textile goods 35 14 I I 3 16 -1
32 32130 Khnitting mills 24 8 - - - 17 -
33 32158 Cordage, rope and twine industries 25 2 - - 5 I8 -
34 32200 Manufacture of wearing apparel 70 24 I - - 44 I
35 32300 Manufacture of leather products 19 6 - - I It 1
36 32400 Manufacture of footwear 12 7 I - - 4 -
37 33100 Manufacture of wood products exc. furniture 576 74 17 116 49 339 - 18
38 33200 Manufacture of wooden furniture, etc. 352 49 1 1 5t 251 -
39 34110 Manufacture of pulp, paper, paperboard 485 94 39 19 12 333 - 13
40 34128 Manufacture of paper containers, wallpaper 128 29 9 4 5 82 -
41 34210 Reproducing and composing services 21 8 3 I I 8 1
42 34221 Bookprinting 143 45 27 8 5 55 3
43 34222 Offset printing 85 30 5 5 3 30 2
44 34223 Other printing 28 9 5 2 1 10 I
45 34230 Bookbinding 5 4 4 I - 6 -
46 34240 Newspaper printing and publishing 32 16 4 3 1 7 I
47 34291 Book and art publishing 20 12 3 - 5 I -
48 34292 Magazine publishing 4 3 - - - - -
49 34293 Other publishing 26 9 6 2 I 6 1
50 35110 Manufacture of basic industrial chemicals 408 19 7 3 5 371 2
51 35120 Manufacture of fertilisers and pesticides 52 8 I - 1 39 3
52 35130 Manufacture of basic plastic materials 63 9 3 6 2 44 -
53 35210 Manufacture of paints and varnishes 36 5 1 5 2 23 -
54 35220 Manufacture of drugs and medicines 251 14 It - - 220 5
55 35230 Manufacture of soap and cosmetics 49 16 3 - - 27 2
56 35290 Manufacture of chemical products n.e.c. 36 8 2 3 1 21 I
57 35300 Petroleum refineries 258 87 It 9 3 155 -7
58 35400 Manufacture of asphalt and roofing material 284 54 IS5 1IN 4 94 2
59 35510 Tyre and tube industries 40 17 2 3 1 17 -

60 35590 Manufacture of rubber products n.e.c. 43 4 1 I 3 34
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Table 8.3 cont. NO,-emissions by industries and causing final demand category 1992
Total Caused by
Private  Govemn- GFCF GFCF, Exports Other
con- ment construc-  machinery, ©f goods final
sumption consump- tion transport .and consump-
tion equip. etc.  Services tion
ton
61 35600 Manufacture of plastic products n.e.c. 199 37 13 IS5 9 125 -
62 36100 Manufacture of earthenware and pottery 30 7 - - - 21 2
63 36200 Manufacture of glass and glass products 96 20 3 14 4 56 -1
64 36910 Manufacture of structural clay products 365 46 15 126 2 195 -20
65 36920 Manufacture of cement, lime and plaster 2072 286 90 780 21 910 - 15
66 36993 Concrete products and stone cutting 676 127 39 368 6 147 - 11
67 36998 Non-metallic mineral products n.e.c. 431 43 14 Il I3 250 -
68 37101 lron and steel works 81 3 I 4 4 69 -1
69 37102 lron and steel casting 36 2 I I 4 27 -
70 37201 Non-ferrous metal works I3 I - I I 10 -
71 37202 Non-ferrous metal casting 19 2 I 1 3 13 -
72 38121 Manufacture of metal furniture 73 8 I I 28 37 -1
73 38138 Manufacture of structural metal products 239 22 7 39 40 130 I
74 38191 Manufacture of metal cans and containers 32 6 I I I 23 I
75 38198 Manuf. of other fabricated metal products 245 33 7 29 32 144 1
76 38220 Manufacture of agricultural machinery Il 4 I 2 31 79 -6
77 38238 Manufacture of industrial machinery 164 4 2 4 40 116 -1
78 38280 Repair of machinery 248 65 23 9 17 131 2
79 38293 Manufacture of household machinery 46 8 - - 4 33 I
80 38298 Manufacture of refrigerators, accessories 392 22 I IS5 74 273 -2
81 38320 Manufacture of telecommunication equipment 65 6 2 2 6 49 -
82 38330 Manufacture of electrical home appliances I3 3 - - 1 8 -
83 38392 Manufacture of accumulators and batteries 3 I - - - 2 -
84 38398 Manufacture of other electrical supplies 147 14 7 10 26 91 -
85 38410 Ship building and repairing Il 3 5 I 27 75 -
86 38438 Railroad and automobile equipment 110 6 2 I 43 60 -2
87 38498 Manufacture of cycles, mopeds, etc. 34 9 1 - 9 18 -2
88 38500 Professional and measuring equipment 71 3 3 I 7 59 -2
89 39010 Manuf. of jewellery, etc. 7 3 - - - 3 -
90 39098 Manufacture of toys, sporting goods, etc. 96 19 2 2 5 69 -1
91 41010 Electric light and power 71 339 39549 7615 2024 1475 19858 818
92 41020 Gas manufacture and distribution 34 25 4 - - 4 -
93 41030 Steam and hot water supply 12 660 10207 I 488 103 89 653 119
94 42000 Water works and supply It 7 2 - - 2 -
95 50000 Construction 10223 2258 701 6 661 51 488 63
96 61000 Wholesale trade 6751 2192 240 306 814 3189 13
97 62000 Retail trade 3676 3010 118 65 178 302 3
98 63000 Restaurants and hotels 433 313 19 4 3 93 I
99 71118 Railway and bus transport, etc. 13982 8703 2275 440 217 2277 70
100 71138 Other land transport 23178 6768 2278 1613 826 11573 119
101 71210 Ocean and coastal water transport 10 063 550 138 96 25 9247 6
102 71230 Supporting services to water transport 26 7 - - 1 18 -
103 71300 Air transport 7 644 3037 529 303 123 3612 41
104 71509 Services allied to transport, etc. 1 985 645 227 119 92 894 8
105 72000 Communication 675 338 145 35 12 100 46
106 81000 Financial institutions 268 64 5 5 I I8 175
107 82000 Insurance 52 48 I - - 2 -
108 83110 Dwellings 171 166 2 - - 2 -
109 83509 Business services I 468 479 217 260 60 385 67
110 93109 Education, market services 112 88 14 1 1 8 -
IT1 93300 Health, market services 173 64 99 - - 9 -
112 94000 Recreational and cultural services 257 194 I8 4 I 39 1
13 95130 Rep. of motor vehicles 437 306 20 23 7 78 3
[14 95299 Household services I 346 836 261 41 5 167 26
I15 95400 Domestic services - - - - - - -
116 97099 Private non-profit institutions 120 120 - - - - -
117 98099 Producers of government services 4 031 283 3689 8 3 41 7
Industries total 223 351 90 747 21 544 14 197 4672 89744 2447
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NO.-emissions by industries and causing final demand category 1992

Total Caused by

Private  Govern- GFCF GFCF  Exports Other
con- ment construc- machinery, of goods final
sumption consump- tion  transport and consump-
tion equip. etc.  services tion

) ton

Main groups

1 11000 Agricuiture, horticulture etc. 21 086 5 800 655 90 17 14374 150
2 12000 Forestry and logging 63 12 1 8 2 40 -
3 13000 Fishing 14 745 1010 165 5 5 12 804 756
4 20000 Mining and quarrying 650 135 34 123 5 352 1
5 31000 Manuf. of food, beverages, tobacco 5686 1999 137 9 18 3493 31
6 32000 Textile, clothing, leather industry 343 98 4 3 15 225 -1
7 33000 Manuf. of wood products, incl. furnit. 928 122 19 117 99 590 - 19
8 34000 Manuf. of paper, printing, publishing 987 260 1IN 46 34 537 -5
9 35000 Chemical and petroleum industry 1720 278 70 160 31 1173 8
10 36000 Non-metallic mineral products 3670 528 161 1399 47 1580 -45
I 37000 Basic metal industry 149 7 3 8 12 120 -1
12 38000 Manuf. of fabricated metal products 2104 216 73 114 385 1327 - 10
13 39000 Other manufacturing industries 102 22 2 2 5 72 -1
14 40000 Electricity, gas and water 84 044 49 788 9 109 2128 1564 20517 937
15 50000 Construction 10 223 2258 701 6 661 51 488 63
16 60099 Wholesale and retail trade 10 428 5202 358 371 993 3491 13
17 63000 Restaurants and hoteis 433 313 19 4 3 93 1
18 71000 Transport and storage 56 878 19 711 5448 2572 1284 27620 245
19 72000 Communication 675 338 145 35 12 100 46
20 80099 Financing and insurance 319 113 6 5 2 20 175
21 83110 Dwellings 171 166 2 - - 2 -
22 83509 Business services 1 468 479 217 260 60 385 67
23 93009 Market services of education, health 285 152 113 1 1 17 -
24 94000 Recreational and cultural services 257 194 18 4 1 39 1
25 95009 Household services, incl. auto repair 1783 1142 281 64 23 245 29
26 95399 Other producers, exc. government 120 120 - - - - -
27 98099 Producers of government services 4031 283 3689 8 3 41 7
Industries total 223 351 90 747 21544 14 197 4672 89 744 2447
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Gross capital formation

86 CO

In table 8.4 the breakdown of industries’ CO emissions in 1992 by causing final
demand category is shown. Of the total CO emission of nearly 233,000 tonnes,
87,000 tonnes were due to private consumption (37%), 90,000 tonnes to exports
(38%), 23,300 tonnes to gross fixed capital formation in building and construction
(10%), 22,400 tonnes to government consumption (10%) and 8,200 tonnes to gross
fixed capital formation in machinery, equipment and means of transport (4%).

Compared with CO,, SO, and NO, emissions, a somewhat smaller proportion of
CO emission was due to private consumption, even though this category of final
demand is still a considerable cause of emission.

As in the case of NO,, the combination of transport and exports account for a large
proportion of the total emissions from industries. With an emission of 47,787 ton-
nes out of 232,841 tonnes, exports of goods and services via the transport and stor-
age industry caused 21% of the industries’ emissions.

Gross fixed capital formation has a considerably greater importance as far as CO is
concerned. Gross fixed capital formation collectively gave rise to 14% of the CO
emission. By comparison, gross fixed capital formation was the cause of 6-8% of
the emission of CO,, SO, and NO,. The cause of the greater importance of gross
fixed capital formation as a cause of CO emission is, inter alia, that building and
construction’s share of total CO emissions is greater than in the case of the other
emission types, and that gross fixed capital formation is of decisive importance as
far as activity in construction is concerned.
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Table 8.4 CO-emissions by industries and causing final demand category 1992
Total Caused by
Private  Govern- GFCF GFCF Exports Other
con- ment  construc- machinery, of goods final
sumption consump- tion transport and consump-
tion equip. etc. services tion
ton
I 11101 Agriculture 15114 4 060 430 10 12 10 475 126
2 11103 Horticulture I 281 502 95 77 I 601 3
3 11109 Fur farming, etc. 498 61 2 - - 494 -59
4 11200 Agricultural services 716 194 21 1 1 494 6
5 12000 Forestry and logging 177 33 4 23 5 114 -1
6 13000 Fishing 2278 156 25 I I 1978 It7
7 20099 Extraction of coal, oil, and gas 40 7 1 1 31 -
8 29000 Other mining 264 60 19 85 97 -1
9 31113 Slaughtering etc. of pigs and cattle 448 110 8 - - 326 4
10 31117 Poultry killing, dressing, packing 66 23 I - - 43 -
It 31121 Dairies 439 139 27 I - 254 19
12 31123 Processed cheese, condensed milk 29 5 - - - 24 -1
13 31124 Ice cream manufacturing 155 78 4 - - 73 -1
14 31130 Processing of fruits and vegetables 79 40 I - - 35 2
15 31140 Processing of fish 153 Il 3 - - 137 2
16 31151 Oil mills 14 3 - - - It -
17 31152 Margarine manufacturing 63 34 2 - - 28 -1
18 31153 Fish meal manufacturing 104 13 1 - - 81 8
19 31160 Grain mill products 49 23 2 - - 25 -
20 31171 Bread factories 142 99 9 - 33 -1
21 31173 Cake factories 77 24 3 - - 49 -
22 31174 Bakeries 319 253 27 I - 39 -1
23 31180 Sugar factories and refineries 375 101 7 1 4 275 - 14
24 31190 Chocolate and sugar confectionery 149 80 I - - 70 -2
25 31210 Manufacture of food products n.e.c. 354 116 6 - I 226 5
26 31229 Manufacture of prepared animal feeds 270 74 5 - I 190 -1
27 31310 Distilling and blending spirits 30 It I - - 17 -
28 31338 Breweries 444 261 9 I 169 2
29 31400 Tobacco manufactures 27 17 - - - 10 -1
30 32118 Spinning, weaving etc., textiles 102 25 1 - 4 74 -1
31 32120 Manufacture of made-up textile goods 134 52 3 5 I3 63 -2
32 32130 Knitting mills 106 33 I - - 73 -
33 32158 Cordage, rope and twine industries 44 3 I I 8 31 -
34 32200 Manufacture of wearing apparel 261 90 3 I I 164 3
35 32300 Manufacture of leather products 33 10 - - I 20 1
36 32400 Manufacture of footwear 44 25 3 - - 16 I
37 33100 Manufacture of wood products exc. furniture 962 123 29 193 81 566 -30
38 33200 Manufacture of wooden furniture, etc. 778 108 3 3 112 554 -1
39 34110 Manufacture of pulp, paper, paperboard 179 35 5 7 4 123 -5
40 34128 Manufacture of paper containers, wallpaper 209 48 14 6 7 134 -
41 34210 Reproducing and composing services 148 56 18 10 8 52 4
42 34221 Bookprinting 320 100 60 19 12 123 7
43 34222 Offset printing 253 89 44 16 9 88 6
44 34223 Other printing 135 45 25 8 5 50 3
45 34230 Bookbinding 71 18 18 3 2 28 I
46 34240 Newspaper printing and publishing 177 90 24 17 5 36 5
47 34291 Book and art publishing 110 66 5 - 26 3 -
48 34292 Magazine publishing I8 14 2 - - 2 -
49 34293 Other publishing It7 42 28 10 4 27 5
50 35110 Manufacture of basic industrial chemicals 152 7 3 1 2 138 1
51 35120 Manufacture of fertilisers and pesticides 28 4 I - - 21 1
52 35130 Manufacture of basic plastic materials 154 21 6 14 6 108 -1
53 35210 Manufacture of paints and varnishes Il 14 3 17 5 71 1
54 35220 Manufacture of drugs and medicines 216 12 9 - - 190 4
55 35230 Manufacture of soap and cosmetics 164 53 It I I 92 7
56 35290 Manufacture of chemical products n.e.c. 97 21 5 8 3 58 2
57 35300 Petroleum refineries 28 9 I I - 17 -1
58 35400 Manufacture of asphalt and roofing material 125 24 6 51 2 41 1
59 35510 Tyre and tube industries 54 23 3 3 2 23 -
60 35590 Manufacture of rubber products n.e.c. 63 6 2 1 4 50 -
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Table 8.4 cont. CO-emissions by industries and causing final demand category 1992
Total Caused by
Private  Govern- GFCF GFCF  Exports Other
con- ment construc- machinery, ©f goods final
sumption consump- tion  transport and consump-
tion equip. etc.  services tion
ton

61 35600 Manufacture of plastic products n.e.c. 391 73 26 29 17 246 -
62 36100 Manufacture of earthenware and pottery 66 14 - 1 I 47 4
63 36200 Manufacture of glass and glass products 71 14 2 It 3 41 -1
64 36910 Manufacture of structural clay products 184 23 7 64 I 99 - 10
65 36920 Manufacture of cement, lime and plaster 1005 139 44 378 10 441 -7
66 36993 Concrete products and stone cutting 878 165 51 478 8 191 - 14
67 36998 Non-metallic mineral products n.e.c. 314 31 10 81 9 182 -
68 37101 lron and steel works 50 2 I 3 3 43 -1

69 37102 Iron and steel casting 32 2 1 I 4 25
70 37201 Non-ferrous metal works 7 - - - - 5 -
71 37202 Non-ferrous metal casting 32 3 2 2 4 21 -
72 38121 Manufacture of metal furniture 141 15 1 I 53 72 -2
73 38138 Manufacture of structural metal products 484 44 14 78 81 265 2
74 38191 Manufacture of metal cans and containers 48 9 I I 2 33 I
75 38198 Manuf. of other fabricated metal products 642 86 19 76 83 377 2
76 38220 Manufacture of agricultural machinery 215 8 3 3 60 152 - 11
77 38238 Manufacture of industrial machinery 499 13 5 It 121 352 -3
78 38280 Repair of machinery 736 193 70 27 51 390 6
79 38293 Manufacture of household machinery 67 It - - 5 49 2
80 38298 Manufacture of refrigerators, accessories 1 061 59 29 41 200 739 -6
81 38320 Manufacture of telecommunication equipment 201 19 5 6 19 152 -
82 38330 Manufacture of electrical home appliances 32 7 I 1 3 20 -
83 38392 Manufacture of accumulators and batteries 8 I - - - 6 -
84 38398 Manufacture of other electrical supplies 567 55 26 38 99 349 I
85 38410 Ship building and repairing 285 8 13 2 70 192 -
86 38438 Railroad and automobile equipment 189 It 3 2 73 103 -3
87 38498 Manufacture of cycles, mopeds, etc. 49 I3 I - 12 25 -3
88 38500 Professional and measuring equipment 346 16 16 4 32 285 -8
89 39010 Manuf. of jewellery, etc. 40 20 - - - I8 1
90 39098 Manufacture of toys, sporting goods, etc. 342 68 6 7 18 246 -4
91 41010 Electric light and power 3202 1775 342 91 66 891 37
92 41020 Gas manufacture and distribution 101 75 It 1 I 12 I
93 41030 Steam and hot water supply 1251 1 009 147 10 9 65 12
94 42000 Water works and supply 57 37 8 1 I 10 -
95 50000 Construction 20172 4456 I 383 13 144 101 963 124
96 61000 Wholesale trade 22321 7245 794 1012 2692 10543 35
97 62000 Retail trade 19826 16234 636 352 961 I 627 15
98 63000 Restaurants and hotels 1514 1 095 66 13 It 324 4
99 71118 Railway and bus transport, etc. 4 649 2894 756 146 72 757 23
100 71138 Other land transport 41769 12197 4 106 2907 1488 20856 215
101 71210 Ocean and coastal water transport 1415 77 19 14 4 1300 1
102 71230 Supporting services to water transport 80 22 I 1 2 54 -
103 71300 Air transport 47632 18921 3297 I 886 766 22508 254
104 71509 Services allied to transport, etc. 5136 1 670 587 307 238 2312 22
105 72000 Communication 2717 1362 584 140 47 401 184
106 81000 Financial institutions 503 121 10 9 3 33 328
107 82000 Insurance 277 259 3 2 2 It -
108 83110 Dwellings 458 446 6 - - 6 -
109 83509 Business services 5837 1 903 863 1 034 238 I 531 267
110 93109 Education, market services 280 220 34 2 3 20 -
It 93300 Health, market services 911 335 525 I I 48 1
112 94000 Recreational and cultural services 755 569 52 13 4 116 3
113 95130 Rep. of motor vehicles 1 735 1214 78 92 29 310 10
114 95299 Houschold services 5127 3184 995 156 58 634 100
115 95400 Domestic services - - - - - - -
16 97099 Private non-profit institutions 376 376 - - - - -
117 98099 Producers of government services 6212 436 5 685 I3 5 63 10
Industries total 232841 87110 22 417 23296 8208 89995 I 815
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Table 8.4 cont. CO-emissions by industries and causing final demand category 1992
Total Caused by

Private  Govern- GFCF GFCF Exports Other
con- ment construc- machinery, of goods final
sumption consump- tion transport and  consump-
tion equip. etc. services tion

. ton

Main groups

I 11000 Agriculture, horticulture etc. 17610 4 817 548 89 14 12 064 77
2 12000 Forestry and logging 177 33 4 23 5 114 -1
3 13000 Fishing 2278 156 25 I I 1978 117
4 20000 Mining and quarrying 304 67 20 86 3 128 -
5 31000 Manuf. of food, beverages, tobacco 3783 1516 117 5 9 2117 20
6 32000 Textile, clothing, leather industry 724 237 It 8 27 440 1
7 33000 Manuf. of wood products, incl. furnit. I 740 231 32 196 193 1120 -31
8 34000 Manuf. of paper, printing, publishing 1735 602 263 96 84 666 25
9 35000 Chemical and petroleum industry 1584 268 76 127 43 1 054 16
10 36000 Non-metallic mineral products 2519 387 115 1012 32 1 001 -29
It 37000 Basic metal industry 121 7 3 6 It 94 -1
12 38000 Manuf. of fabricated metal products 5571 568 208 293 966 3559 -23
13 39000 Other manufacturing industries 382 88 7 7 19 264 -3
14 40000 Electricity, gas and water 4611 2 896 508 104 77 977 50
15 50000 Construction 20172 4456 I 383 13 144 101 963 124
16 60099 Wholesale and retail trade 42 147 23 480 1 430 1364 3653 12 170 50
17 63000 Restaurants and hotels 1514 I 095 66 13 It 324 4
I8 71000 Transport and storage 100 681 35781 8 767 5261 2570 47 787 516
19 72000 Communication 2717 1362 584 140 47 401 184
20 80099 Financing and insurance 780 380 I3 10 5 44 329
21 83110 Dwellings 458 446 6 - - 6 -
22 83509 Business services 5 837 1903 863 1034 238 I 531 267
23 93009 Market services of education, health 1191 555 559 4 3 68 1
24 94000 Recreational and cultural services 755 569 52 13 4 116 3
25 95009 Household services, incl. auto repair 6 862 4398 1073 248 87 945 110
26 95399 Other producers, exc. government 376 376 - - - - -
27 98099 Producers of government services 6212 436 5 685 I3 5 63 10
Industries total 232 841 87110 22417 23296 8208 89995 I 815
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Total emission by
causes

Almost the same as
regards CO

8.7 NMVYOC

The breakdown of NMVOC emissions in 1992 by causing final demand categories
is shown in table 8.5. Of the industries’ NMVOC emission totalling 54,300 tonnes,
a total of 20,200 tonnes were attributable to private consumption (37%), 21,900
tonnes to exports (40%), 5,300 tonnes to government consumption (10%), 4,800
tonnes to gross fixed capital formation in building and construction (9%) and
1,670 tonnes to gross capital formation in machinery, equipment and means of
transport (3%).

The breakdown of industries’ NMVOC emissions by causing final demand catego-
ries broadly corresponds to the distribution, which applies to CO, apart from ex-
ports gaining a little ground by comparison with gross fixed capital formation. The
agreement between CO emissions and NMVOC emissions is due to the fact that
both are related, to a great extent, to the combustion of petrol. The comments per-
taining to the allocation of CO are thus as a rule valid for NMVOC as well.
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Table 8.5 NMVOC-emissions by industries and causing final demand category 1992
Total Caused by

Private  Govern- GFCF GFCF  Exports Other final
con- ment construc- machinery, of goods ~conSump-
sumption consump- tion  transport and tion

tion equip. etc.  services

ton

I 11101 Agriculture 3710 997 106 2 3 2571 31
2 11103 Horticulture 244 96 18 15 - 114 I
3 11109 Fur farming, etc. 95 12 - - - 94 - 11
4 11200 Agricultural services 180 49 5 - 124 1
5 12000 Forestry and logging 35 7 1 5 1 22 -
6 13000 Fishing 670 46 7 - - 582 34

7 20099 Extraction of coal, oil, and gas 7 1 - - - 6
8 29000 Other mining 46 10 3 15 - 17 -
9 31113 Slaughtering etc. of pigs and cattle 83 20 1 - - 61 I
10 31117 Poultry killing, dressing, packing 12 4 - - - 8 -

It 31121 Dairies 85 27 5 - - 49
12 31123 Processed cheese, condensed milk 6 1 - - - 5 -
13 31124 Ice cream manufacturing 30 IS5 1 - - 14 -
14 31130 Processing of fruits and vegetables N 7 - - - 7 -
15 31140 Processing of fish 29 2 1 - - 26 -
16 31151 Oilmills 3 I - - - 2 -
17 31152 Margarine manufacturing 12 6 - - 5 -
18 31153 Fish meal manufacturing 20 3 - - - N 2
19 31160 Grain mill products 9 4 - - - 5 -
20 31171 Bread factories 27 19 2 - - 6 -
21 31173 Cake factories 14 4 1 - - 9 -
22 31174 Bakeries 60 48 5 - - 7 -
23 31180 Sugar factories and refineries 61 17 1 - 1 45 -2
24 31190 Chocolate and sugar confectionery 28 s - - - 13 -
25 31210 Manufacture of food products n.e.c. 77 25 I - - 49 1
26 31229 Manufacture of prepared animal feeds 47 13 I - - 33 -
27 31310 Distilling and blending spirits 5 2 - - - 3 -
28 31338 Breweries 84 50 2 - - 32 -
29 31400 Tobacco manufactures 5 3 - - - 2 -
30 32118 Spinning, weaving etc., textiles 19 5 - - I 14 -
31 32120 Manufacture of made-up textile goods 24 9 I 1 2 I} -
32 32130 Knitting mills 19 6 - - - 13 -
33 32158 Cordage, rope and twine industries 8 I - - 2 6 -
34 32200 Manufacture of wearing apparel 48 17 - - 30 I
35 32300 Manufacture of leather products 6 2 - - - 4 -
36 32400 Manufacture of footwear 8 4 1 - - 3 -
37 33100 Manufacture of wood products exc. furniture 230 29 7 46 19 135 -7
38 33200 Manufacture of wooden furniture, etc. 161 22 1 1 23 115 -
39 34110 Manufacture of pulp, paper, paperboard 29 6 2 1 1 20 -1
40 34128 Manufacture of paper containers, wallpaper 38 9 3 1 I 25 -
41 34210 Reproducing and composing services 26 10 3 2 I 9 1
42 34221 Bookprinting 58 18 13 3 2 22 1
43 34222 Offset printing 47 17 8 3 2 16 I
44 34223 Other printing 24 8 5 I 1 9 I
45 34230 Bookbinding I3 3 3 I - 5 -

46 34240 Newspaper printing and publishing 32 16 4 3 1 6
47 34291 Book and art publishing 20 12 3 - 5 1 -
48 34292 Magazine publishing 3 2 - - - - -
49 34293 Other publishing 21 8 2 I 5 1
50 35110 Manufacture of basic industrial chemicals 29 I - - - 26 -
51 35120 Manufacture of fertilisers and pesticides 6 1 - - - 4 -

52 35130 Manufacture of basic plastic materials 28 4 1 3 1 20
53 35210 Manufacture of paints and varnishes 20 3 I 3 I 13 -
54 35220 Manufacture of drugs and medicines 39 2 2 - - 34 1
55 35230 Manufacture of soap and cosmetics 29 9 2 - - 16 I
56 35290 Manufacture of chemical products n.e.c. 18 4 I 2 1 Il -
57 35300 Petroleum refineries 6 2 - - - 3 -
58 35400 Manufacture of asphalt and roofing material 24 5 10 - 8 -
59 35510 Tyre and tube industries 10 4 1 1 - 4 -
60 35590 Manufacture of rubber products n.e.c. i1 1 - - 1 9 -
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Table 8.5 cont. NMVOC-emissions by industries and causing final demand category 1992

Total Caused by
Private Govern- GFCF GFCF Exports Other
con- ment construc- machinery, of goods final
sumption  consump- tion  transport and  consump-
tion equip. etc. services tion
ton
61 35600 Manufacture of plastic products n.e.c. 72 14 5 5 3 46 -
62 36100 Manufacture of earthenware and pottery 12 3 - - - 9 1
63 36200 Manufacture of glass and glass products 14 3 - 2 I 8 -
64 36910 Manufacture of structural clay products 29 4 1 10 - s -2
65 36920 Manufacture of cement, lime and plaster 99 14 4 37 1 43 -1
66 36993 Concrete products and stone cutting 167 31 10 91 I 36 -3
67 36998 Non-metallic mineral products n.e.c. 53 5 2 14 2 31 -
68 37101 Iron and steel works 10 - - I I 9 -
69 37102 Iron and steel casting 6 - - - 1 4
70 37201 Non-ferrous metal works 1 - - - I -
71 37202 Non-ferrous metal casting 6 1 - - 1 4 -
72 38121 Manufacture of metal furniture 26 3 - - 10 13 -
73 38138 Manufacture of structural metal products 92 8 3 15 15 50
74 38191 Manufacture of metal cans and containers 9 2 - - - 6 -
75 38198 Manuf. of other fabricated metal products 118 16 3 14 5 69 -
76 38220 Manufacture of agricultural machinery 41 I - I 12 29 -2
77 38238 Manufacture of industrial machinery 91 2 I 2 22 64 -1
78 38280 Repair of machinery 143 37 14 5 10 76 1
79 38293 Manufacture of household machinery 13 2 - - 1 9 -
80 38298 Manufacture of refrigerators, accessories 197 It 5 8 37 137 -1
81 38320 Manufacture of telecommunication equipment 37 4 I 1 4 28 -
82 38330 Manufacture of electrical home appliances 6 I - - I 4 -
83 38392 Manufacture of accumulators and batteries 2 - - - - I -
84 38398 Manufacture of other electrical supplies 104 10 5 7 I8 64
85 38410 Ship building and repairing 52 1 2 - I3 35 -
86 38438 Railroad and automobile equipment 36 2 I 14 19 -1
87 38498 Manufacture of cycles, mopeds, etc. 9 2 - - 2 5 -1
88 38500 Professional and measuring equipment 62 3 3 I 6 51 -1
89 39010 Manuf. of jewellery, etc. 7 4 - - - 3 -
90 39098 Manufacture of toys, sporting goods, etc. 63 12 I 1 3 45 -1
91 41010 Electric light and power 513 285 55 5 I 143 6
92 41020 Gas manufacture and distribution 19 14 2 - - 2 -
93 41030 Steam and hot water supply 224 181 26 2 2 12 2
94 42000 Water works and supply 10 7 1 - - 2 -
95 50000 Construction 4 006 885 275 2611 20 191 25
96 61000 Wholesale trade 4 090 1328 146 185 493 1932 6
97 62000 Retail trade 3576 2928 I 64 173 294 3
98 63000 Restaurants and hotels 278 201 12 2 2 60 I
99 71118 Railway and bus transport, etc. 1574 980 256 50 24 256 8
100 71138 Other land transport 7 862 2296 773 547 280 3926 41
101 71210 Ocean and coastal water transport 430 24 6 4 I 395 -
102 71230 Supporting services to water transport Is 4 - - - 10 -
103 71300 Air transport . 17 414 6918 I 205 689 280 8229 93
104 71509 Services allied to transport, etc. 951 309 109 57 44 428 4
105 72000 Communication 490 246 105 25 8 72 33
106 81000 Financial institutions 93 22 2 2 - 6 61
107 82000 Insurance 49 46 I - - 2 -
108 83110 Dwellings 86 83 I - - I -
109 83509 Business services I 065 347 158 189 44 279 49
110 93109 Education, market services 52 41 6 - 1 4 -
[T 93300 Health, market services 165 61 95 - - 9 -
112 94000 Recreational and cultural services 140 105 10 2 I 21 -
113 95130 Rep. of motor vehicles 322 225 s 17 5 58 2
114 95299 Houschold services 938 582 182 29 It 116 I8
15 95400 Domestic services - - - - - - -
16 97099 Private non-profit institutions 69 69 - - - - -
117 98099 Producers of government services 1545 108 1414 3 1 16 3

Industries total 54310 20234 5261 4832 1670 21907 406
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Table 8.5 cont. NMVOC-emissions by industries and causing final demand category 1992
Total Caused by

Private  Govern- GFCF GFCF, Exports Other
con- ment construc- machinery, of goods final
sumption  consump- tion transport and  consump-
tion equip. etc.  services tion

X ton

Main groups

1 11000 Agriculture, horticulture etc. 4229 1153 129 17 3 2904 22
2 12000 Forestry and logging - 35 7 1 5 1 22 -
3 13000 Fishing 670 46 7 - - 582 34
4 20000 Mining and quarrying 53 12 4 15 22 -
5 31000 Manuf. of food, beverages, tobacco 711 286 22 1 2 397 4
6 32000 Textile, clothing, leather industry 134 44 2 1 5 81 -
7 33000 Manuf. of wood products, incl. furnit. 391 52 7 47 43 250 -7
8 34000 Manuf. of paper, printing, publishing 312 108 47 17 15 119 5
9 35000 Chemical and petroleum industry 292 50 14 23 8 194 3
10 36000 Non-metallic mineral products 374 59 17 154 5 143 -4
Il 37000 Basic metal industry 23 1 1 1 2 18 -
12 38000 Manuf. of fabricated metal products 1038 107 39 55 180 662 -4
13 39000 Other manufacturing industries 70 16 1 1 3 49 -1
14 40000 Electricity, gas and water 767 486 85 17 12 158 8
15 50000 Construction 4 006 885 275 2611 20 191 25
16 60099 Wholesale and retail trade 7 667 4256 260 249 667 2226 9
17 63000 Restaurants and hotels 278 201 12 2 2 60 1
18 71000 Transport and storage 28 247 10530 2349 1347 630 13 245 146
19 72000 Communication 490 246 105 25 8 72 33
20 80099 Financing and insurance 142 68 2 2 1 8 61
21 83110 Dwellings 86 83 I - - 1 -
22 83509 Business services 1 065 347 158 189 44 279 49
23 93009 Market services of education, health 217 101 101 1 1 12 -
24 94000 Recreational and cultural services 140 105 10 2 1 21 -
25 95009 Household services, incl. auto repair 1259 808 196 46 16 174 20
26 95399 Other producers, exc. government 69 69 - - - - -
27 98099 Producers of government services 1545 108 1414 3 1 16 3
Industries total 54 310 20234 5261 4832 1670 21 907 406
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A detailed breakdown
of private consumption

Emissions in the rest of
the world

Direct emissions

Tourists

9. Energy related emissions broken down by consumption groups
and other final demand categories

In this chapter the emissions caused by each category of final demand in 1992 are
shown. These cause-oriented accounts are - like the accounts in chapter 8 - based
on calculations using an input-output model. The difference between the present
accounts and the ones in chapter 8 is, first and foremost, that in chapter 8 the
starting point taken was the emissions by industries, whereas presently the starting
point is the final demand following amongst others a breakdown of private con-
sumption into 66 consumption groups. Moreover, the emissions in the rest of the
world induced by Danish final demand are added when compared to the figures
presented in the previous chapter .

9.1 General points concerning the tables

Tables 9.1-9.5 show the emissions which were induced in 1992 by the final de-
mand, viz. by private consumption, government consumption, gross fixed capital
formation, exports and other final demand components (changes in stocks and
changes in agriculture’s breeding stocks). Furthermore, private consumption is
divided into 66 different consumption groups.

For each of the 66 categories of private consumption the first column shows the
emission directly linked to the relevant consumption category, viz. the emission,
which takes place as a result of the households’ consumption of energy. It is ap-
parent from the tables that the direct emission takes place in connection with the
consumption of gas, liquid fuel and other expenditures on fuels and in connection
with the consumption of petrol and oil for vehicles.

Included in the emissions from the consumption of petroleum and oil for vehicles
are the emissions, which originate from foreign tourists’ consumption of petrol and
oil when refuelling in Denmark (this also covers border trade in Denmark). Since
these emissions do, however, also figure with a negative sign opposite the con-
sumption group »purchases in Denmark by non-resident households«, the result is
that the emissions, which are shown opposite »Total private consumption« in the
tables cover emissions in connection with Danish households’ private consumption
in Denmark, but not emissions created via tourists’ consumption of petrol and oil.”

The counterpart to the above-mentioned »tourist correction« of the direct emis-
sions associated with private consumption is the fact that emissions from tourists'
consumption of petrol and oil also are shown opposite exports of goods and servi-
ces. Accordingly, the direct emissions from total final demand contain the total
emissions from households, including tourists. This also means that the direct
emissions from final demand in total correspond to the emissions, which, for the
year 1992, are listed opposite the households in tables 7.1-7.5.

Refuelling by foreign tourists in Denmark and border trade in petrol and oil in
Denmark constitute a quite large part of the total quantity of petrol and oil sold in
Denmark in 1992.” Hence, the NO,, CO, and NMVOC emissions in particular cor-
responding to that consumption are significant. The total emissions must thus be
interpreted as emissions associated with the economic activity on Danish territory.
The emissions may not, on the other hand, be interpreted at their face value as
emissions from Danish territory.

36 L. . . . .
However, emissions created by Danish tourists' consumption abroad are not included.

LY TSP . . .
However, the itemisation is subjected to considerable uncertainty.
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Column 2 in tables 9.1-9.5 shows the total direct and indirect emissions, which
took place in 1992 as a result of the final demand that year. For a given final de-
mand the direct and indirect emissions state the sum of the direct emission (first
column) and the emission, which in aggregate took place from Danish industries as
a result of all the production activities necessary for supply to meet demand. "

By way of example, there were direct and indirect Danish CO, emissions of
803,000 tonnes as a result of the private consumption of meat (cf. table 9.1). This
figure covers the energy related emission of CO,, which took place at slaughter-
houses during the production of meat, but also the emissions associated with all
indirect production activities in other industries as a result of the necessary pro-
duction for intermediate consumption materials.

The indirect production activities are created by slaughterhouses by, for example,
having received live animals from agriculture. When agriculture is to produce for
slaughterhouses, then foodstuffs, for example, are needed from foodstuffs factories
and when foodstuffs are to be manufactured, supplies from other industries are
necessary, such as energy from the energy producing industries and grain from
agriculture. In this manner, one can continue further and further back in the eco-
nomic system, and at each step CO, emissions take place as a result of energy con-
sumption. In the example mentioned above, only a few effects of dissemination are
hinted at, but when drawing up the direct and indirect production activities account
must also be taken of many other dissemination effects.

The difference between direct (Column 2) and indirect (Column 1) Danish emis-
sion corresponds to the emission created in the industries by final demand. There
is thus agreement between the emissions, which can be calculated in this way for
the industries’ emissions, and the corresponding column sums in tables 8.1-8.5.
For example, it is apparent from table 9.1 that the CO, emission from industries in-
duced by the private consumption in total was 30.7 - 9.0 = 21.7 million tonnes.
This figure for the industries’ CO, emission caused by private consumption is also
found in table 8.1.

The direct and indirect emission induced by final demand in total corresponds to
the total Danish emission, as is also apparent from tables 7.1-7.5.

If one wants an expression of how large the emissions are, which are created in
aggregate in Denmark and abroad by Danish final demand, Danish direct and indi-
rect emissions must be added to the emissions, which are created abroad via pro-
duction of goods and services exported to Denmark. In this way, the global direct
and indirect emissions in column 3 of the tables are obtained. The interpretation of
the global direct and indirect emissions follows the interpretation of the Danish
direct and indirect emissions. The difference is only that the global emissions in-
clude foreign energy related emissions created via both the primary production of
goods and services supplied to the Danish market” as well as the production of all
the intermediate consumption materials which make up the »inter-industry« sup-
plies as a result of production of goods and services exported to Denmark.

38 . . . . . . . L
Similar to the correction for tourism in the direct emissions, the indirect emissions are corrected by generally
transferring tourists' consumption from private consumption to exports.

39 . . . . . . .
This involves both imported goods and services which go directly to Danish final consumption as well as goods
and services which are used for intermediate consumption in Danish industries.
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Assumptions

Foreign emissions

Negative emissions

Relative emission
intensity

The following sections

The direct and indirect global emissions are calculated using input-output calcula-
tions as described in equation (8.7) in section 8.1. Note that when calculating for-
eign emissions, it has been necessary to use a number of assumptions concerning
the production technology, etc. These assumptions are - as is set out in more detail
in section 8.1 - not especially realistic in all cases. With the interpretation of the
global direct and indirect emissions one must therefore be careful to observe that
the figures provide orders of magnitude rather than precise itemisations of the
emissions.

The difference between the global direct and indirect emissions (Column 3) and
the Danish direct and indirect emissions (Column 2) are the foreign emissions in-
duced by Danish imports. For example, the global direct and indirect CO, emission
as a result of private consumption of meat amounted to 1.3 million tonnes (table
9.1). If the direct and indirect Danish emission of 0.8 million ton is subtracted
from this, we obtain Danish private consumption of meat giving rise to foreign
CO, emissions of 0.5 ton.

In the case of the category »other final demand«, the global direct and indirect
emissions are less than the Danish ones. This implies negative foreign emissions.
These negative emissions are of an accounting nature and reflect the fact that there
has been a decline in the stocks of imported commodities (cf. also the mention of
negative emissions in section §.2).

For all final demand categories and the three types of emission levels (direct emis-
sions, Danish direct and indirect emissions and global direct and indirect emis-
sions), relative emissions, viz. emission per million DKK of final demand in the
relevant category, are furthermore stated in the tables 9.1-9.5. For example, it is
apparent from table 9.1 that the private consumption of meat gave rise to a direct
and indirect Danish CO, emission of 42 tonnes per million DKK of private con-
sumption of meat. The figure is arrived at on the basis of the CO, emission of
803,000 tonnes and a private consumption of meat worth 19,303 million DKK.

In the following sections 9.2-9.6 some main features concerning the link between
final demand and the emission are discussed for each emission type. The discus-
sion is most detailed in the case of CO,, but since there are many common features
in the tables with respect to the different types of emission, some of the remarks
concerning characteristic conditions in respect of CO, can be transferred to the
other types of emission.
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9.2 CO,
Table 9.1 shows CO, emissions by final demand categories.

It is apparent, inter alia, that direct emission is broken down fairly evenly into two
main groups, gross rents, fuel and power, and transport and communication.
Within the first group it was particularly liquid fuels, which caused the direct
emissions.

In total, direct emissions amounted to 9.7 million tonnes. The 9.7 million tonnes of
CO, included the emission, which is linked to foreign tourist’ use of petrol and oil.
From the row for purchases in Denmark by non-resident households it is apparent
that these emissions amounted to 675,000 tonnes, so that Danish households’
direct emissions in Denmark corresponded to 9.0 million tonnes.

Private consumption by way of gross rent, fuel and power gave rise to Danish di-
rect and indirect emissions of 18.1 million tonnes in total. This corresponds to just
under one-third of total Danish CO, emission. At 8.5 million tonnes of CO,, the
consumption of electricity was the consumption group, which caused most direct
and indirect emission in Denmark.

Purchases of transport services gave rise to direct and indirect CO, emissions of
1.6 million tonnes. These emissions, which are, infer alia, caused by households’
use of public traffic, are thus comparatively modest when compared with, for ex-
ample, the direct and indirect emissions from the private consumption of gasoline
and oil for vehicles. The emission from this source was 4.7 million tonnes. Private
consumption of transport and communication caused a total of CO, emissions of 7
million tonnes, or as much as 12% of the total Danish emission.

The main group food within private consumption gave rise to Danish emissions of
2.7 million tonnes, or just about 5% of the total emission. It is apparent, inter alia,
that private consumption of meat brought about nearly two and a half times as
much CO, emission as fruits and vegetables. In the case of meat, the direct and
indirect emissions amounted to 803,000 tonnes, while in the case of fruits and
vegetables the figure was 341,000 tonnes.

Expenditure in restaurants was a consumption group with comparatively large di-
rect and indirect emissions, viz. 886,000 tonnes. This is due, inter alia, to the fact
that emissions from the production of electricity used in connection with the run-
ning of restaurants are included in restaurants’ direct and indirect emissions.

Moving across from Danish direct and indirect emissions to global direct and indi-
rect emissions, it may be seen that total CO, emission is up from 56.2 million ton-
nes to 84.8 million tonnes. The difference of 28.6 million tonnes is represented by
the emissions, which the production of Danish imports have directly and indirectly
created abroad.

Particularly in the case of Danish exports, the inclusion of foreign emissions is of
significance, since direct and indirect emissions went up from 16.4 to 33.9 million
tonnes once foreign emissions are included. This very substantial increase is linked
to the fact that emissions from Danish ships sailing abroad for foreign enterprises,
are included in the exports’ global emissions (but not in the Danish emissions).
Danish ships have a very high energy consumption and accordingly also give rise
to substantial emissions.
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Relative
emission intensity

Among the consumption groups, the inclusion of foreign direct and indirect emis-
sions is of relatively great significance for the groups clothing and footwear and
household equipment and services, as emissions are more than doubled when focus
is changed from Danish to global emission.

In the case of gross rent, fuel and power which, as stated, caused one-third of
Danish CO, emissions, the induced foreign emissions amounted to a modest 0.9
million ton.

In the case of private consumption of food foreign emissions are of fairly great
significance, since they push direct and indirect emissions up from 2.7 million
tonnes to 4.7 million tonnes. In the case of individual food groups there is a vary-
ing degree of significance. For example, foreign emissions are of relatively modest
significance for the private consumption of sugar and great in the case of the pri-
vate consumption of fruits and vegetables.

Viewed relative to the value of the final demand, private consumption and exports
gave rise to much of the emissions. It is apparent from table 9.1 that each million
DKK worth of private consumption in Denmark gave rise to emission of 69 tonnes
of CO, in Denmark and 84 tonnes globally. The corresponding relative intensity of
emission figures for exports were 58 and 119 tonnes per million DKK worth of
exports. The very high relative intensity of global emission for exports was due to
the fact that - as stated above - the emission from Danish ships providing their
services internationally is included.

Among the groups of private consumption, energy related consumption groups in
particular (electricity, gas, liquid fuel, other fuels and also gasoline and oil for ve-
hicles) and by virtue had large relative emissions both on Danish soil and globally.

In the case of the different food groups, the difference between consumption
groups is, as a rule, relatively modest when reviewing the relative intensity of
Danish emissions, for example, 42 tonnes per million DKK of private consumption
of meat and 38 tonnes per million DKK of private consumption of fruit and vege-
tables. Hence, when account is taken of the value of private consumption in this
way, the divergence between the different consumption groups is narrowed.

As a result of the differences between the consumption groups’ import quotas, the
divergence between the relative intensity of global emissions is greater than the
divergence between the relative intensity of Danish emissions.
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Table 9.1 CO,-emissions by final demand categories 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
1000ton —— —_— ton per mill. DKK final demand —_
100 Food - 2723 4677 - 41 70
I Bread and cereals - 343 545 - 45 71
2 Meat - 803 I 251 - 42 65
3 Fish - 65 151 - 30 70
4 Eggs - 48 71 - 40 60
5 Milk, cream, yoghurt, etc. - 282 395 - 54 76
6 Cheese - 158 229 - 43 63
7 Butter - 54 98 - 44 79
8 Margarine and lard - 44 87 - 46 90
9 Fruits and vegetables - 341 828 - 38 92
10 Potatoes, etc. - 84 131 - 42 66
Il Sugar - 39 46 - 78 90
12 Coffee, tea, cocoa - 63 120 - 24 45
13 Ice cream - 53 85 - 36 57
14 Chocolate and sugar confectionery - 152 308 - 25 50
15 Other foods - 193 332 - 58 100
150 Beverages and tobacco - 589 934 - 21 33
120 Non-alcoholic beverages - 140 178 - 50 64
131 Beer - 284 352 - 40 50
132 Wine and spirits - 79 237 - 13 39
140 Tobacco - 87 166 - 7 14
200 Clothing aud footwear - 376 1010 - 16 44
210 Clothing - 320 845 - 16 44
220 Footwear - 57 164 - 16 46
300 Gross reut, fuel and power 5094 18 102 19 084 41 144 152
311 Gross rents - 876 1179 - 9 12
312 Water charges - 122 132 - 157 170
321 Electricity - 8 486 9010 - 857 909
322 Gas 1526 1554 1566 578 588 593
323 Liquid fuels 3197 3240 3304 550 557 568
324 Other fuels 372 3823 3893 47 479 488
400 Household equipment and operation - 623 1299 - 23 47
410 Furmiture, fixtures, carpets, etc. - 237 418 - 27 48
420 Household textiles, furnishings, etc. - 75 155 - 23 48
431 Major household appliances - 62 176 - s 42
432 Repairs to major househ. appliances - 19 23 - 28 34
440 Glassware, tableware, househ. utensils - 67 144 - 21 46
451 Non-durable household goods - 108 316 - 24 71
452 Household services - 49 59 - 30 36
460 Domestic services - 6 8 - 5 6
500 Medical care - 192 315 - 21 34
510 Medical and pharmaceutical products - 47 131 - 17 48
520 Therapeutic appliances and equip. - 50 72 - 23 34
530 Physicians, dentists, etc. - 63 73 - 20 23
540 Hospital care and the like - 20 24 - 23 28
550 Accident and health insurance - 12 14 - 33 40
600 Transport and communication 4 609 7012 8244 68 103 122
610 Personal transport equipment - 105 469 - 6 29
621 Maintenance of transport equipment - 284 497 - 17 30
622 Gasoline and oils for trsp. equip. 4 609 4726 4 841 455 466 477
623 Other expenditure on trsp. equip. - 72 84 - 24 29
630 Purchased transport - 1 647 2132 - 126 163
640 Communication - 178 222 - 21 26
700 Recreation, entertainment, etc. - 1095 1831 - 24 40
711 Wireless and TV sets, gramophones - 62 146 - IS 35
712 Photo and musical equipment, boats - 48 96 - I8 37
713 Other recreational goods - 376 709 - 34 65
714 Maintenance of recreational goods - 20 32 - 22 37
720 Entertainment, cultural services, etc. - 249 311 - 19 24
730 Books, newspapers and magazines - 142 289 - 24 50
740 Education - 89 Il - 22 28

750 Day-care institutions for children - 109 137 - 23 29
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Table 9.1 cont.

CO,-emissions by final demand categories 1992

Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
1 000 ton — ton per mill. DKK final demand  —
800 Miscellaneous goods and services - 1553 2239 - 31 45
811 Barbers, beauty shops, etc. - 83 102 - 28 34
812 Goods for personal care - 76 192 - 17 44
821 Jewellery, watches, rings, etc. - 36 66 - 20 37
822 Other personal goods - 34 76 - 22 48
823 Writing and drawing equipment - 17 32 - 25 47
831 Expenditure in restaurants - 886 1231 - 38 52
832 Expenditure for hotels and lodging - 114 160 - 40 56
850 Financial services, n.e.c. - 217 257 - 31 37
860 Services, n.e.c. - 91 123 - 17 23
994 Purchases in DK by non-res. househ. - 675 -1 559 -2 051 26 60 79
995 Purchases abroad by res. households - - - - - -
Cons. by private non-profit inst. - 47 66 - 8 12
Total private consumption 9029 30754 37 648 20 69 84
Government consumption - 5 009 6304 - 25 31
GFCF, construction - 2 596 3729 - 34 50
GFCF, machinery, transport equip. etc. - 995 2913 - 16 46
Exports of goods and services 675 16 393 33 851 2 58 119
Other final demand - 447 363 - 20 16
Total final demand 9704 56 194 84 809 9 53 80
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9.3 SO,

Table 9.2 shows the SO, emissions by final demand categories.

The direct emission amounted to 5,172 tonnes, as also mentioned in section 7.3,
which accounts for less than 3% of the total Danish SO, emissions of 189,041 ton-
nes.

Direct SO, emissions were mainly linked to the private consumption of liquid fuel
(4,060 tonnes). Furthermore, the direct emissions in connection with the main
group transport and communication were of only modest significance.

With direct and indirect emissions amounting to 43,000 tonnes of SO,, the private
consumption of electricity was the group linked to the largest amount of SO, emis-
sion in Denmark.

Within the group transport and communication, the purchase of transport services
in particular caused Danish direct and indirect emissions, the figure being 3,833
tonnes. In this figure is included, inter alia, SO, emission from Danish ferries. By
comparison, the direct and indirect Danish emission from the private consumption
of petrol and oil for vehicles was 1,023 tonnes. Private consumption of transport
and communication services induced SO, emissions of 6,865 tonnes in aggregate,
or just under 4% of the total Danish SO, emission.

The main group food within private consumption gave rise to Danish emissions of
9,453 tonnes or just around 5% of the total emission. As in the case of CO,, the
total is subject to wide variations over the different food groups. For example, the
private consumption of meat gave rise to considerably larger emissions than the
private consumption of fruits and vegetables.

Global direct and indirect SO, emissions amounted to a total of 361,925 tonnes.
This is nearly double by comparison to the Danish emissions. It is particularly ex-
ports and gross fixed capital formation in machinery, equipment and means of
transport that induce substantial amounts of foreign emissions. Direct and indirect
emissions are up threefold for these groups when moving across from Danish to
global emissions. In the case of private consumption and government consumption,
emissions are up by about a third.

Greatly contributing to the substantial foreign emissions in connection with Danish
exports are emissions linked to the Danish ships, which provide services interna-
tionally (cf. the mention of this point in section 9.2).

In relation to the value of the final demand, it was private consumption and exports
which in particular accounted for substantial emission intensities. It is apparent
from table 9.2 that each million DKK worth of private consumption in Denmark
gave rise to 214 kg of SO, emission in Denmark and 286 kg globally. The corre-
sponding relative intensity of emission for exports were 217 and 644 kg per
million DKK of exports, respectively.



168 - Emissions by private consumption groups and other final demand

Table 9.2 SO,-emissions by final demand category 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
ton —_— kg per mill. DKK final demand

100 Food - 9453 17 414 - 142 262
1 Bread and cereals - 1250 2 035 - 163 265

2 Meat - 2792 4819 - 145 250

3 Fish - 269 732 - 125 340

4 Eggs - 146 249 - 123 210

5 Milk, cream, yoghurt, etc. - 998 1502 - 192 288

6 Cheese - 534 851 - 147 234

7 Butter - 188 369 - 152 299

8 Margarine and lard - 177 363 - 183 376

9 Fruits and vegetables - I 231 2958 - 137 329
10 Potatoes, etc. - 235 410 - 119 207
Il Sugar - 199 231 - 392 455
12 Coffee, tea, cocoa - 218 440 - 81 164
13 Ice cream - 194 330 - 131 223
14 Chocolate and sugar confectionery - 568 I 194 - 92 193
15 Other foods - 453 930 - 137 281
150 Beverages and tobacco - 2451 3906 - 87 139
120 Non-alcoholic beverages - 601 772 - 217 279
131 Beer - 1286 1584 - 182 225
132 Wine and spirits - 257 910 - 42 149
140 Tobacco - 307 639 - 25 53
200 Clothing and footwear - 1281 3917 - 56 170
210 Clothing - 1 091 331t - 56 170
220 Footwear - 189 606 - 53 169
300 Gross rent, fuel and power 4 641 66 052 71 061 37 526 565
311 Gross rents - 2989 4 446 - 30 45
312 Water charges - 605 656 - 781 846
321 Electricity - 43 169 45 863 - 4358 4629
322 Gas 8 108 188 3 41 71
323 Liquid fuels 4 060 4259 4632 698 732 796
324 Other fuels 574 14922 15277 72 1 869 1913
400 Household equipment and operation - 2097 5032 - 77 184
410 Furniture, fixtures, carpets, etc. - 765 1502 - 88 172
420 Household textiles, furnishings, etc. - 250 591 - 77 181
431 Major household appliances - 217 693 - 51 164
432 Repairs to major househ. appliances - 58 78 - 85 115
440 Glassware, tableware, househ. utensils - 219 532 - 70 169
451 Non-durable household goods - 397 1387 - 89 312
452 Household services - 171 223 - 104 136
460 Domestic services - 19 26 - 5 21
500 Medical care - 689 1252 - 74 134
510 Medical and pharmaceutical products - 166 548 - 60 198
520 Therapeutic appliances and equip. - 160 260 - 75 121
530 Physicians, dentists, etc. - 246 291 - 77 91
540 Hospital care and the like - 71 95 - 82 110
550 Accident and health insurance - 46 57 - 127 160
600 Transport and communication 531 6 865 14298 8 101 211
610 Personal transport equipment - 358 1773 - 22 108
621 Maintenance of transport equipment - 902 1815 - 54 108
622 Gasoline and oils for trsp. equip. 531 1023 1678 52 101 166
623 Other expenditure on trsp. equip. - 166 243 - 57 83
630 Purchased transport - 3833 7992 - 294 613
640 Communication - 582 797 - 68 93
700 Recreation, entertainment, etc. - 4 005 7398 - 87 160
711 Wireless and TV sets, gramophones - 202 549 - 49 132
712 Photo and musical equipment, boats - 163 365 - 62 139
713 Other recreational goods - 1515 3014 - 139 277
714 Maintenance of recreational goods - 62 118 - 70 134
720 Entertainment, cultural services, etc. - 872 1169 - 67 89
730 Books, newspapers and magazines - 482 1222 - 83 210
740 Education - 312 425 - 79 108
750 Day-care institutions for children - 396 536 - 83 112
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Table 9.2 cont. SO,-emissions by final demand category 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
ton — kg per mill. DKK final demand —
800 Miscellaneous goods and services - 5816 8 892 - 116 178
811 Barbers, beauty shops, etc. - 254 342 - 85 115
812 Goods for personal care - 228 728 - 52 167
821 Jewellery, watches, rings, etc. - 117 251 - 67 142
822 Other personal goods - 116 298 - 74 190
823 Writing and drawing equipment - 60 131 - 87 191
831 Expenditure in restaurants - 3446 4983 - 146 211
832 Expenditure for hotels and lodging - 446 647 - 156 227
850 Financial services, n.e.c. - 838 1 037 - 120 149
860 Services, n.e.c. - 311 476 - 59 90
994 Purchases in DK by non-res. househ. -78 -3 150 -5454 3 122 211

995 Purchases abroad by res. households - - - -
143 236 - 26 42

Cons. by private non-profit inst. -

Total private consumption 5094 95 701 127 953 11 214 286
Government consumption - 18 154 24 566 - 90 121
GFCF, construction - 8584 14 013 - 114 186
GFCF, machinery, transport equip. etc. - 3235 11065 - 51 173
Exports of goods and services 78 61 606 182 688 - 217 644
Other final demand - 1762 1 641 - 79 73

Total final demand 5172 189 041 361925 5 178 341
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9.4 NO,

Table 9.3 shows the NO, emissions by final demand categories.

The direct emissions totalled 50,900 tonnes. This corresponds to just under 20% of
the total Danish NO, emission of 274,251 tonnes. The bulk of the direct NO, emis-
sions originated from the private consumption of gasoline and oil for vehicles.

The direct and indirect Danish NO, emissions from private consumption amounted
to 134,762 tonnes or just over half of the total NO, emission. The emissions in
connection with exports amounted to 96,629 tonnes, or one-third of the total Da-
nish emission.

Within private consumption it was the transport and communication group in par-
ticular which caused emissions. Of the main group’s direct and indirect NO, emis-
sion of 65,806 tonnes the bulk was accounted for by gasoline and oil for vehicles.

The consumption of gross rent, fuel and power is, however, of modest significance
compared to their significance regarding the CO, and SO, emissions. The direct
and indirect Danish emission from private consumption of gross rent, fuel and
power totalling 45,931 tonnes does nevertheless constitute almost one-third of the
emissions created by private consumption.

In the case of CO, and SO,, we found that the private consumption of meat caused
emissions, which were just over double the emissions from the private consump-
tion of fruit and vegetables. In the case of NO, the emissions are respectively 5,354
tonnes and 1,317 tonnes for each of the two consumption groups. In other words
the consumption of meat here gives rise to four times as great an emission as the
consumption of fruits and vegetables.

Global direct and indirect NO, emissions are recorded at 525,557 tonnes, thus - as
in the case of SO, - the foreign emissions are of the same order of magnitude as the
Danish emissions. Direct and indirect emissions from exports rise from 96,629
tonnes to 293,276 tonnes when the focus is changed from Danish to global emis-
sions. A major contributory cause of the heavy global emissions from exports is -
as in the case of the other types of emission - the use by Danish ships of oil bun-
kered abroad (cf. the reference to this point in section 9.2). Emissions in connec-
tion with private consumption are up from 134,762 tonnes to 170,128 tonnes when
foreign NO, emissions are brought into the itemisation.

Each million DKK worth of private consumption in Denmark gave rise to 301 kg
of NO, in Denmark and 381 kg globally.

The relative NO, emission figures for exports were 341 and 1,034 kg of Danish
and global emission respectively per million DKK worth of exports.
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Table 9.3 NO,-emissions by final demand categories 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
ton — kg per mill. DKK final demand —
100 Food - 14 869 24 605 - 223 370
I Bread and cereals - 1 460 2339 - 190 304
2 Meat - 5354 8 027 - 277 416
3 Fish - 491 1 495 - 228 695
4 Eggs - 361 493 - 304 415
5 Milk, cream, yoghurt, etc. - 1783 2344 - 343 450
6 Cheese - 1013 I 391 - 279 383
7 Butter - 355 599 - 288 486
8 Margarine and lard - 201 415 - 208 429
9 Fruits and vegetables - 1317 2989 - 146 332
10 Potatoes, etc. - 463 674 - 233 340
It Sugar - 146 179 - 287 352
12 Coffee, tea, cocoa - 317 705 - 118 263
13 Ice cream - 269 406 - 181 274
14 Chocolate and sugar confectionery - 670 1297 - 108 210
15 Other foods - 670 252 - 202 378
150 Beverages and tobacco - 2345 3934 - 83 140
120 Non-alcoholic beverages - 522 704 - 188 254
131 Beer - 1 007 I 331 - 143 189
132 Wine and spirits - 402 1053 - 66 172
140 Tobacco - 414 846 - 34 70
200 Clothing and footwear - I 851 4479 - 80 195
210 Clothing - 1570 3764 - 81 194
220 Footwear - 281 715 - 78 199
300 Gross rent, fuel and power 3878 45931 50 067 31 365 398
311 Gross rents - 4393 5771 - 45 59
312 Water charges - 402 440 - 518 567
321 Electricity - 26 898 28737 - 2715 2901
322 Gas 1492 1 602 I 721 565 606 652
323 Liquid fuels 2173 2347 2737 374 403 470
324 Other fuels 213 10 290 10 662 27 I 289 I 335
400 Household equipment and operation - 2 858 5427 - 104 198
410 Fumiture, fixtures, carpets, etc. - 1028 1741 - 118 199
420 Household textiles, furnishings, etc. - 352 677 - 108 207
431 Major household appliances - 300 743 - 71 175
432 Repairs to major househ. appliances - 99 117 - 145 172
440 Glassware, tableware, househ. utensils - 322 616 - 102 196
451 Non-durable household goods - 507 230 - 114 277
452 Household services - 217 265 - 132 161
460 Domestic services - 33 39 - 26 31
500 Medical care - 849 1371 - 91 147
510 Medical and pharmaceutical products - 228 576 - 82 208
520 Therapeutic appliances and equip. - 275 374 - 128 174
530 Physicians, dentists, etc. - 219 258 - 69 81
540 Hospital care and the like - 83 108 - 96 125
550 Accident and health insurance - 45 55 - 125 154
600 Transport and communication 47 021 65 806 76 320 693 970 I 125
610 Personal transport equipment - 499 1934 - 30 118
621 Maintenance of transport equipment - 1 404 22359 - 84 135
622 Gasoline and oils for trsp. equip. 47 021 47 500 48 191 4 638 4 685 4753
623 Other expenditure on trsp. equip. - 522 621 - 178 211
630 Purchased transport - 14953 22 197 - I 147 1702
640 Communication - 929 1119 - 108 131
700 Recreation, entertainment, etc. - 4 968 7958 - 108 172
711 Wireless and TV sets, gramophones - 330 664 - 80 160
712 Photo and musical equipment, boats - 244 446 - 93 170
713 Other recreational goods - I 581 2931 - 145 269
714 Maintenance of recreational goods - 103 154 - 117 175
720 Entertainment, cultural services, etc. - 1108 1391 - 85 106
730 Books, newspapers and magazines - 731 1235 - 126 212
740 Education - 402 520 - 102 132
750 Day-care institutions for children - 470 617 - 98 129
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Table 9.3 cont. NOx-emissions by final demand categories 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally

ton — kg per mill. DKK final demand -

800 Miscellaneous goods and services - 6763 10234 - 135 205
811 Barbers, beauty shops, etc. - 432 513 - 145 172
812 Goods for personal care - 445 943 - 102 216
821 Jewellery, watches, rings, etc. - 181 319 - 103 181
822 Other personal goods - 163 335 - 104 213
823 Writing and drawing equipment - 82 140 - 120 204
831 Expenditure in restaurants - 3729 5687 - 158 241
832 Expenditure for hotels and lodging - 480 738 - 168 259
850 Financial services, n.e.c. - 818 995 - 118 143
860 Services, n.e.c. - 433 564 - 82 107
994 Purchases in DK by non-res. househ. -6 885 -11 736 -14 596 267 454 565
995 Purchases abroad by res. households - - - - - -
Cons. by private non-profit inst. - 257 330 - 46 59
Total private consumption 44 015 134 762 170 128 98 301 381
Government consumption - 21544 28 306 - 106 140
GFCF, construction - 14 197 19343 - 189 257
GFCF, machinery, transport equip. etc. - 4672 12 124 - 73 190
Exports of goods and services 6 885 96 629 293 276 24 341 1034
Other final demand - 2447 2380 - 109 106
Total final demand 50 900 274 251 525 557 48 258 495
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9.5 CO

Table 9.4 shows the CO emissions by final demand categories.

The private consumption of gasoline and oil for vehicles caused a direct CO emis-
sion of 367,305 tonnes. If the direct emission from the private consumption of fuel,
etc. is added, direct emissions in aggregate amount to 397,719 tonnes of CO,
which, as mentioned in section 7.5, correspond to 63% of the total CO emission in
1992, of 630,560 tonnes. If the direct emissions are corrected for foreign tourists’
purchases of petrol and oil (including border trade in Denmark), 343,938 tonnes is
obtained with respect to emissions induced by private consumption by Danish
households.

Direct and indirect Danish CO emissions from private consumption amounted to
431,048 tonnes. Emissions induced by private consumption thus rose by 87,110
tonnes or as much as 25% when the indirect emissions as a result of activity by
industries are included.

The direct CO emission in connection with exports (foreign tourists plus border
trade in Denmark) amounts to 53,781 tonnes, viz. approximately 37% of the total
direct and indirect emissions from exports.

Of the indirect emissions from private consumption totalling 87,110 tonnes, the
private consumption of meat gave rise to 5,808 tonnes, while the consumption of
fruits and vegetables caused 2,019 tonnes of CO emission.

Direct and indirect Danish emissions from private consumption by way of gross
rent, fuel and power of 41,035 tonnes amount to just under 10% of the emissions
created by private consumption.

Global direct and indirect CO emissions are recorded at 704,539 tonnes, corre-
sponding to foreign emissions totalling 73,979 tonnes. In relative terms and com-
pared with CO,, SO, and NO, the foreign emissions are comparatively modest.
This is due, inter alia, to the fact that CO emission, to a greater extent, is linked to
the consumption of gasoline (especially by households) and that exports, inter alia,
do not have the same impact via Danish ships’ use of oil bunkered abroad as in the
case of CO,, SO, and NO,.

Each million DKK worth of private consumption in Denmark gave rise to 964 kg
NO, emission in Denmark and 1,004 kg globally. In the case of other final demand,
the relative Danish emissions were between 81 and 507 kg per million DKK worth
of final demand and the global emissions ranged from 52 to 664 kg per million
DKK worth of final demand. It is the large direct emissions from private consump-
tion, which also have such an impact on the relative emissions.



174 - Emissions by private consumption groups and other final demand

Table 9.4 CO-emissions by final demand categories 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
ton — kg per mill. DKK final demand —
100 Food - 17 740 22 985 - 267 345
I Bread and cereals - 1763 2264 - 229 294
2 Meat - 5808 7202 - 301 373
3 Fish - 595 862 - 277 401
4 Eggs - 442 512 - 372 431
5 Milk, cream, yoghurt, etc. - 1601 1892 - 307 363
6 Cheese - I 151 I 355 - 317 373
7 Butter - 294 442 - 239 359
8 Margarine and lard - 257 368 - 267 381
9 Fruits and vegetables - 2019 311 - 224 346
10 Potatoes, etc. - 663 778 - 334 392
Il Sugar - 170 184 - 334 362
12 Coffee, tea, cocoa - 750 1003 - 279 373
13 Ice cream - 352 435 - 237 293
14 Chocolate and sugar confectionery - 1126 1511 - 182 244
15 Other foods - 750 1 067 - 226 322
150 Beverages and tobacco - 3502 4477 - 125 159
120 Non-alcoholic beverages - 642 736 - 232 266
131 Beer - 1159 1324 - 164 188
132 Wine and spirits - 850 1292 - 139 211
140 Tobacco - 851 I 126 - 70 93
200 Clothing and footwear - 4197 6504 - 182 282
210 Clothing - 3567 5473 - 184 282
220 Footwear - 630 I 031 - 175 287
300 Gross rent, fuel and power 30414 41 035 42 289 242 327 337
311 Gross rents - 6949 7 655 - 71 78
312 Water charges - 101 Il - 130 143
321 Electricity - 1442 1 664 - 146 168
322 QGas 801 967 995 303 366 377
323 Liquid fuels 863 1 082 1211 148 186 208
324 Other fuels 28749 30495 30654 3601 3819 3839
400 Household equipment and operation - 5669 7475 - 207 273
410 Furniture, fixtures, carpets, etc. - 1 980 2474 - 226 283
420 Household textiles, furnishings, etc. - 717 964 - 219 295
431 Major household appliances - 633 1025 - 150 242
432 Repairs to major househ. appliances - 232 243 - 341 357
440 Glassware, tableware, househ. utensils - 669 892 - 212 283
451 Non-durable household goods - 958 1369 - 216 308
452 Household services - 403 427 - 245 260
460 Domestic services - 77 81 - 62 65
500 Medical care - 1619 1 948 - 174 209
510 Medical and pharmaceutical products - 471 688 - 170 249
520 Therapeutic appliances and equip. - 654 731 - 305 340
530 Physicians, dentists, etc. - 345 364 - 108 114
540 Hospital care and the like - 89 100 - 103 116
550 Accident and health insurance - 61 65 - 169 182
600 Transport and communication 367305 400418 403 812 5415 5904 5954
610 Personal transport equipment - 1222 2544 - 75 155
621 Maintenance of transport equipment - 2 815 3399 - 168 203
622 Gasoline and oils for trsp. equip. 367 305 368 077 368 310 36228 36 305 36328
623 Other expenditure on trsp. equip. - 1 087 1114 - 370 379
630 Purchased transport - 25 406 26 531 - 1948 2035
640 Communication - 1812 1914 - 211 223
700 Recreation, entertainment, etc. - 8 150 10 122 - 177 219
711 Wireless and TV sets, gramophones - 781 1 099 - 189 265
712 Photo and musical equipment, boats - 587 764 - 224 291
713 Other recreational goods - 2 346 3255 - 215 299
714 Maintenance of recreational goods - 238 274 - 271 312
720 Entertainment, cultural services, etc. - 1821 1980 - 139 151
730 Books, newspapers and magazines - 1416 1 668 - 243 286
740 Education - 473 527 - 120 133
750 Day-care institutions for children - 489 556 - 102 116
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Table 9.4 cont. CO-emissions by final demand categories 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally

ton —_ kg per mill. DKK final demand —

800 Miscellaneous goods and services - 8 850 10 726 - 177 214
811 Barbers, beauty shops, etc. - 1016 1 064 - 341 357
812 Goods for personal care - 1007 1408 - 230 322
821 Jewellery, watches, rings, etc. - 436 545 - 247 309
822 Other personal goods - 366 501 - 233 319
823 Writing and drawing equipment - 176 214 - 257 313
831 Expenditure in restaurants - 3632 4520 - 154 192
832 Expenditure for hotels and lodging - 465 583 - 163 204
850 Financial services, n.e.c. - 969 1 045 - 139 150
860 Services, n.e.c. - 782 845 - 148 160
994 Purchases in DK by non-res. househ. -53 781 -60 695 -62 022 2082 2350 2401
995 Purchases abroad by res. households - - - - - -
Cons. by private non-profit inst. - 564 600 - 100 107
Total private consumption 343938 431 048 448 915 769 964 1 004
Government consumption - 22417 25470 - 111 126
GFCF, construction - 23296 25962 - 310 345
GFCF, machinery, transport equip. etc. - 8208 14 697 - 129 230
Exports of goods and services 53781 143777 188333 190 507 664
Other final demand - 1815 1162 - 81 52
Total final demand 397719 630 560 704 539 374 593 663
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9.6 NMVOC

Table 9.5 shows the NMVOC emissions by final demand categories.

As in the case of CO, the private consumption of gasoline and oil for vehicles gave
rise to the bulk of the direct NMVOC emission.

As mentioned in section 7.6, the total direct NMVOC emission of 66,992 tonnes
corresponds to 55% of the total NMVOC emission in 1992 of 121,302 tonnes. The
55% share is slightly less than in the case of CO but considerably higher than the
corresponding shares for CO,, SO, and NO, emissions.

Danish direct and indirect NMVOC emissions induced by private consumption
amounted to 77,709 tonnes. The exports of goods and services gave rise to 31,424
tonnes of NMVOC emission, while the emission from other final demand catego-
ries, including government consumption and gross fixed capital formation, ac-
counted for 12,000 tonnes in total.

As in the case of CO, the direct emissions stemming from exports (foreign tourists
and border trade in Denmark), represent a very large proportion (30%) of the total
direct and indirect emission from exports.

Global direct and indirect NMVOC emissions are recorded at 139,416 tonnes, cor-
responding to total foreign emissions of 18,114 tonnes.

Each million DKK worth of private consumption in Denmark gave rise to 174 kg
of NMVOC emission in Denmark and 183 kg globally. In the case of other final
demand the intensity of Danish emissions ranged between 18 and 111 kg per mil-
lion DKK of final demand and the global emissions ranged from 12 to 152 kg per
million DKK worth of final demand.

Moreover, there is close agreement between NMVOC and CO as far as the break-
down of emissions by causing final demand category is concerned.
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Table 9.5 NMVOC-emissions by final demand category 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
ton — kg per mill. DKK final demand -
100 Food - 3633 4 805 - 55 72
I Bread and cereals - 348 457 - 45 59
2 Meat - 1234 1555 - 64 81
3 Fish - 1IN 182 - 54 85
4 Eggs - 94 110 - 79 93
5 Milk, cream, yoghurt, etc. - 350 416 - 67 80
6 Cheese - 243 289 - 67 80
7 Butter - 66 100 - 53 81
8 Margarine and lard - 51 76 - 53 79
9 Fruits and vegetables - 388 616 - 43 68
10 Potatoes, etc. - 134 160 - 68 81
It Sugar - 33 36 - 65 72
12 Coffee, tea, cocoa - 140 200 - 52 74
13 Ice cream - 69 87 - 47 59
14 Chocolate and sugar confectionery - 218 300 - 35 49
15 Other foods - 150 220 - 45 66
150 Beverages and tobacco - 677 890 - 24 32
120 Non-alcoholic beverages - 125 146 - 45 53
131 Beer - 226 262 - 32 37
132 Wine and spirits - 163 256 - 27 42
140 Tobacco - 163 225 - 13 19
200 Clothing and footwear - 795 1282 - 35 56
210 Clothing - 676 1078 - 35 55
220 Footwear - 120 204 - 33 57
300 Gross rent, fuel and power 1992 4115 4401 16 33 35
311 Gross rents - 1430 1582 - I35 16
312 Water charges - 20 22 - 25 28
321 Electricity - 243 295 - 25 30
322 Gas 165 201 208 62 76 79
323 Liquid fuels 130 175 211 22 30 36
324 Other fuels I 698 2 046 2084 213 256 261
400 Household equipment and operation - 1105 1487 - 40 54
410 Fumniture, fixtures, carpets, etc. - 393 502 - 45 57
420 Household textiles, furnishings, etc. - 139 192 - 43 59
431 Major household appliances - 121 203 - 29 48
432 Repairs to major househ. appliances - 44 46 - 64 68
440 Glassware, tableware, househ. utensils - 128 174 - 41 55
451 Non-durable household goods - 186 270 - 42 61
452 Household services - 80 85 - 48 52
460 Domestic services - 15 15 - 12 12
500 Medical care - 315 391 - 34 42
510 Medical and pharmaceutical products - 92 144 - 33 52
520 Therapeutic appliances and equip. - 125 141 - 58 66
530 Physicians, dentists, etc. - 64 69 - 20 22
540 Hospital care and the like - 20 23 - 24 27
550 Accident and health insurance - I3 14 - 36 39
600 Transport and communication 65 000 74 725 75 544 958 1102 1114
610 Personal transport equipment - 227 500 - 14 30
621 Maintenance of transport equipment - 557 679 - 33 41
622 Gasoline and oils for trsp. equip. 65 000 65153 65216 6411 6 426 6432
623 Other expenditure on trsp. equip. - 234 240 - 80 82
630 Purchased transport - 8138 8470 - 624 650
640 Communication - 417 439 - 49 51
700 Recreation, entertainment, etc. - 1634 2 051 - 35 44
711 Wireless and TV sets, gramophones - 149 218 - 36 53
712 Photo and musical equipment, boats - 13 149 - 42 57
713 Other recreational goods - 452 642 - 41 59
714 Maintenance of recreational goods - 45 53 - 51 60
720 Entertainment, cultural services, etc. - 371 405 - 28 31
730 Books, newspapers and magazines - 285 337 - 49 58
740 Education - 107 119 - 27 30
750 Day-care institutions for children - 1IN 130 - 24 27
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Table 9.5 cont. NMVOC-emissions by final demand category 1992
Direct Direct and indirect Direct Direct and indirect
In Denmark Globally In Denmark Globally
ton _ — kg per mill. DKK final demand —

800 Miscellaneous goods and services - 1776 2185 - 36 44
811 Barbers, beauty shops, etc. - 192 202 - 64 68
812 Goods for personal care - 195 279 - 45 64
821 Jewellery, watches, rings, etc. - 83 105 - 47 60
822 Other personal goods - 69 97 - 44 62
823 Writing and drawing equipment - 34 41 - 49 60
831 Expenditure in restaurants - 739 939 - 31 40
832 Expenditure for hotels and lodging - 94 120 - 33 42
850 Financial services, n.e.c. - 206 223 - 30 32
860 Services, n.e.c. - 164 178 - 31 34
994 Purchases in DK by non-res. househ. -9 517 -11179 -11 481 368 433 444
995 Purchases abroad by res. households - - - - - -

Cons. by private non-profit inst. - 114 122 - 20 22

Total private consumption 57 475 77709 81677 129 174 183

Government consumption - 5261 5943 - 26 29

GFCF, construction - 4 832 5402 - 64 72

GFCF, machinery, transport equip. etc. - 1670 3038 - 26 48

Exports of goods and services 9517 31424 43 097 34 111 152

Other final demand - 406 259 - I8 12

Total final demand 66 992 121302 139416 63 114 131
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10. Emission content of foreign trade

The Danish demand for goods and services for private consumption, government
consumption, gross fixed capital formation and stock accumulation creates - as
described in chapter 9 - energy related emissions abroad via the production in for-
eign enterprises which is necessary to make exports to Denmark possible. Corre-
spondingly, some Danish emissions are derived from goods and services being
produced in Denmark as a result of exports to the rest of the world.

In table 10.1 balances are drawn up with respect to CO,, SO,, NO,, CO and
NMVOC for the energy related emission content of goods and services exchanged
between Denmark and the rest of the world in 1992. Included in the emission con-
tent is both direct and indirect emissions, viz. account has been taken of all energy
related emissions caused by the production of intermediate consumption materials
in the various industries.”

Direct and indirect emission content of goods and services exchanged between
Denmark and the rest of the world in 1992

CO, SO, NO, CO NMVOC
Mill. ton 1 000 ton
Goods and services exported 16.4 61.6 96.7 143.8 314
(15.7) (61.5) (89.7) (90,0) (21.9)
Goods and services imported 11.2 51.8 54.7 294 6.4
Net burdening of Denmark 5.2 9.8 42.0 114.4 25.0
via foreign trade (4.6) (CN)) (35.1) (60.6) (15.4)
- as % of Danish emissions 9 5 15 18 21

(® &) (13) an 14

The figures in brackets refer to emissions excluding direct emissions from foreign tourists’ use of gasoline and oil
bought in Denmark (including border trade).

The first row in the table records energy related emissions in Denmark caused by
the direct and indirect production, which Danish exports have brought about (cf.
also the exports rows in tables 9.1-9.5).

The second row in the table shows the emissions, which were borne abroad in or-
der to meet Danish imports. In the itemisation of Danish imports in this
connection, imports induced by export activities are not included. Export activities
are omitted on the basis of a consideration that the derived effects abroad are not a
Danish matter, because exports are produced with a view to use abroad. "

The third row in the table shows the difference in the emission content of imports
and exports. This corresponds to the difference between the burden of emission in
Denmark and abroad having been created via the direct and indirect production for
foreign trade. In general, positive figures reflect the fact that through foreign trade
a net burdening of Denmark regarding the emissions takes place, while negative
figures reflect the fact that a net burdening of the rest of the world takes place.

40 . . . e . . g o .
Direct and indirect activities are discussed in greater detail in section 9.1.

" Calculated on the basis of tables 9.1-9.5 as (global emission in total - Danish emission in total) - (global emis-
sion relating to exports - Danish emission relating to exports).
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CoO,

Other types of emission

Percentages

Tourism and cross-
border trade

Alternative statements

Exports

Uncertainty

Among other things, it is evident from the table that the direct and indirect Danish
CO, emissions in connection with the Danish exports amounted to 16.4 million
tonnes. Correspondingly, the CO, emission abroad associated with the Danish im-
ports amounted to 11.2 million tonnes. The difference between the emission con-
tent of exports and imports of 5.2 million tonnes is thus a net burdening of Den-
mark, which has taken place in connection with the foreign trade.

In the case of other types of emission too, Denmark took responsibility for larger
emissions for abroad than abroad took responsibility for in the case of Denmark.
The net burdens on Denmark were of an order of magnitude of 9,800 tonnes of
S0O,, 42,000 tonnes of NO,, 114,400 tonnes of CO and 25,000 tonnes of NMVOC.

Expressed relative to the total Danish emissions, net burdens - as apparent from
the last row in table 10.1 - were 9% in the case of CO,, 5% in the case of SO,, 15%
in the case of NO,, 18% in the case of CO and 21% in the case of NMVOC.

Particularly in the case of NO,, CO and NMVOC, the net burdens are of a substan-
tial size. This result is linked to, among other things, the fact that emissions from
the gasoline and oil bought by foreign tourists in Denmark (including border trade
in Denmark) are included in the emissions linked to Danish exports. The statement
of how much gasoline and oil is actually bought by foreign tourists is, however,
subjected to some margins of uncertainty. To monitor how great a significance
these emissions have as far as the balance is concerned, the figures for emissions
are therefore given in brackets, excluding that part which corresponds to foreign
tourists’ purchases of gasoline and oil in Denmark.

From the figures in brackets, it is seen that the net burdening of Denmark is re-
duced to 8% in the case of CO,, 5% in the case of SO,, 13% in the case of NO,,
11% in the case of CO and 14% in the case of NMVOC if the emission content of
Danish exports is not burdened by the emissions from gasoline and oil bought by
foreign tourists in Denmark. Even expressed in this way, there is still a consider-
able net burdening of Denmark via foreign trade.

The differences between the different types of emission with regard to the net bur-
dening of Denmark by foreign trade are, moreover, linked to the fact that exports
of Danish goods have an impact on the energy use for Danish transport services
and as this is of relatively greater importance in respect of the emission types NO,,
CO and NMVOC, Danish exports accordingly also have a greater impact in the
case of these types of emission than in the case of CO, and SO..

Note that the itemisation has been drawn up on the basis of input-output model
calculations and thus in the light of a number of assumptions. The remarks in
chapter 9 regarding uncertainties therefore also apply in respect of these calcula-
tions.
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Appendix The kind-of-activity classifications used for the national accounts
National accounts Statistics Denmark's National accounts
117-Classification industrial classification code 27-Classification

DSE 77

1 11101 Agriculture 11101

2 11103 Horticulture 11102-03 11000  Agriculture, horticulture etc.

3 11109  Fur farming, etc. 11104-07, 11300

4 11200 Agricultural services 11201-09

5 12000 Forestry and logging 12000 12000 Forestry and logging

6 13000  Fishing 13010-29 13000 Fishing

7 20099 Extraction of coal, oil, and gas 21000, 22000, 71150 20000 Mining and quarrying

8 29000 Other mining 23000, 2901190

9 31113 Slaughtering etc. of pigs and cattle 31111-16, 31119

10 31117 Poultry killing, dressing, packing 31117

11 31121 Dairies 31121

12 31123 Processed cheese, condensed miltk 31122-23

13 31124 Ice cream manufacturing 31124

14 31130 Processing of fruits and vegetables 31130

15 31140 Processing of fish 31141-42

16 31151 Oil mills 31151

17 31152 Margarine manufacturing 31152 31000 Manuf. of food, beverages, tobacco

18 31153 Fish meal manufacturing 31153

19 31160  Grain mill products 31160

20 31171 Bread factories 31171

21 31173 Cake factories 31172-73, 31179

22 31174 Bakeries 31174

23 31180 Sugar factories and refineries 31180

24 31190 Chocolate and sugar confectionery 31190

25 31210 Manufacture of food products n.e.c. 31211-19

26 31229 Manufacture of prepared animal feeds 31154, 31220

27 31310 Distilling and blending spirits 31310

28 31338 Breweries 31330, 31340

29 31400 Tobacco manufactures 31400

30 32118 Spinning, weaving etc., textiles 32111-17, 32140

31 32120 Manufacture of made-up textile goods 32121-29

32 32130 Knitting mills 32130 32000 Textile, clothing, leather industry

33 32158 Cordage, rope and twine industries 32151-52, 32190

34 32200 Manufacture of wearing apparel 3221199

35 32300 Manufacture of leather products 32310-30

36 32400 Manufacture of footwear 32401-09

37 33100  Manufacture of wood products excl. furniture ~ 33111-97 33000 Manuf. of wood products, incl. furniture

38 33200 Manufacture of wooden furniture, etc. 33201-09

39 34110 Manufacture of pulp, paper, paperboard 34110

40 34128 Manufacture of paper containers, wallpaper 34120, 34191-99

41 34210 Reproducing and composing services 34211-12

42 34221 Bookprinting : 34221

43 34222 Offset printing 34222 34000 Manuf. of paper, printing, publishing

44 34223 Other printing 34223-24, 34229

45 34230 Bookbinding ' 34230

46 34240 Newspaper printing and publishing 34240

47 34291 Book and art publishing 34291

48 34292 Magazine publishing 34292

49 34293 Other publishing 34293, 34299

50 35110 Manufacture of basic industrial chemicals 35111-19

51 35120 Manufacture of fertilisers and pesticides 35121-22

52 35130 Manufacture of basic plastic materials 35131-33

53 35210 Manufacture of paints and varnishes 35210 35000 Chemical and petroleum industry

54 35220 Manufacture of drugs and medicines 35220

55 35230 Manufacture of soap and cosmetics 35231-32
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National accounts

117-Classification

Statistics Denmark's

industrial classification code
DSE 77

National accounts

27-Classification

95

96
97

98

99

100
101
102
103
104

105

106
107

35290
35300
35400
35510
35590
35600

36100
36200
36910
36920
36993
36998

37101
37102
37201
37202

38121
38138
38191
38198
38220
38238
38280
38293
38298
38320
38330
38392
38398
38410
38438
38498
38500

39010
39098

41010
41020
41030
42000

50000

61000
62000

63000

71118
71138
71210
71230
71300
71509

72000

81000
82000

Manufacture of chemical products n.e.c.
Petroleum refineries

Manufacture of asphalt and roofing material
Tyre and tube industries

Manufacture of rubber products n.e.c.
Manufacture of plastic products n.e.c.

Manufacture of earthenware and pottery
Manufacture of glass and glass products
Manufacture of structural clay products
Manufacture of cement, lime and plaster
Concrete products and stone cutting
Non-metallic mineral products n.e.c.

Iron and steel works

Iron and steel casting
Non-ferrous metal works
Non-ferrous metal casting

Manufacture of metal furniture
Manufacture of structural metal products
Manufacture of metal cans and containers
Manuf. of other fabricated metal products
Manufacture of agricultural machinery
Manufacture of industrial machinery
Repair of machinery

Manufacture of household machinery
Manufacture of refrigerators, accessories
Manufacture of telecommunication equipm.
Manufacture of electrical home appliances
Manufacture of accumulators and batteries
Manufacture of other electrical supplies
Ship building and repairing

Railroad and automobile equipment
Manufacture of cycles, mopeds, etc.
Professional and measuring equipment

Manuf. of jewellery, etc.
Manufacture of toys, sporting goods, etc.

Electric light and power

Gas manufacture and distribution
Steam and hot water supply
Water works and supply

Construction

Wholesale trade
Retail trade

Restaurants and hotels

Railway and bus transport, etc.

Other land transport

Ocean and coastal water transport
Supporting services to water transport
Air transport

Services allied to transport, etc.

Communication

Financial institutions
Insurance

35291-99
35300
35400
35510
35590
35601-09

36101-03
36201-02
36911-12
36921-23
36991-93
36994-96, 36999

37101
37102
37201
37202

38121

38131-33, 38190,92
38191

38110,22, 38193-99
38220

38231-33, 38241-49
38280

38291-93

38210, 38251-52,38294-99
38321-29

38331-32

38392
38311-12,38391,93,99
38411-19

38420, 38431-39
38440-50, 38491-99
38500

39011-12
39020-30, 3909199

41010
41020
41030
42000

50000

61000
62000

63000

71110, 20

71130, 40

71210

71230

71300

71161-69, 71911-20

72000

81000
82000

35000

36000

37000

38000

39000

40000

50000

60099

63000

71000

72000

80099

Chemical and petroleum industry (cont.)

Non-metallic mineral products

Basic metal industry

Manuf. of fabricated metal products

Other manufacturing industries

Electricity, gas and water

Construction

Wholesale and retail trade

Restaurants and hotels

Transport and storage

Communication

Financing and insurance
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National accounts Statistics Denmark's National accounts
117-Classification industrial classification code 27-Classification
DSE 77
108 83110 Dwellings 83110 83110 Dwellings
109 83509 Business services 83121-300, 93501 83509 Business services
110 93109 Education, market services 93101-09, 93200 93009 Market services of education, health
11 93300 Health, market services 93312-20
112 94000 Recreational and cultural services 94000 94000 Recreational and cultural services
113 95130 Rep. of motor vehicles 95131-39 95009 Household services, incl. auto repair
114 95299 Household services 92012-24,95110-22
95140-207, 95911-99

115 95400 Domestic services 95400 95399  Other producers, excl. government
116 97099 Private non-profit institutions 93400, 93502-900

117 98099 Producers of government services Remainder of 90000 98099  Producers of government services
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