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INTEGRATING INDICATORS IN A NATIONAL ACCOUNTING MATRIX INCLUDING
ENVIRONMENTAL ACCOUNTS (NAMEA): an application to the Netherlands

Abstract

In this paper, five environmental indicators are conceptually and
numerically integrated into a National Accounting Matrix including Environ-
mental Accounts (NAMEA) for 1989. As a consequence, these estimates are
directly comparable with outcomes of major macro-economic aggregates in the

conventional accounts.

In the NAMEA, emissions of all kinds of polluting agents are recorded by
industry and by consumption purpose. Subsequently, these agents are grouped
into five environmental themes: greenhouse effect, ozone layer depletion,
acidification, eutrophication and waste accumulation. The contributions of
agents to certain themes are expressed in theme-related envirommental stress
equivalents. Per theme, these stress equivalents are confronted with policy

norms set by the Netherlands government for the year 2000.

This results in a statistical framework at a meso-level from which inte-
grated economic and environmental indicators are derived. The NAMEA may also
serve as a data base and analytical device for modelling interactions

between the national economy and changes in the environment.
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1. Introduction

The standard System of National Accounts (SNA) is an integrating framework for
the description of economic transactions and balance sheets. This system does
not pretend to account for all events that influence social welfare. However,
broadening the scope of the SNA by an introduction of large-scale imputations
for the use of the environment, unpaid household services and so on would
obscure the largely financial parameters such as GDP. A solution to this
dilemma has been found in the development of so-called modules in connection
with the national accounts. Their purpose is to enable more detailed analyses
while maintaining both the internal coherence of the overall system and an
explicit link to monetary data. A major advantage of this approach is that the
results of detailed studies can be put in the perspective of the full finan-

cial economy.

The aim of the environmental module is to provide a complete account of all
linkages between changes in the environment and the transactions recorded in
the main national accounts. De Boo et al. (1991) give a description of this
module, that is also called: the National Accounting Matrix including Environ-
mental Accounts (NAMEA). The advantages of this approach have been spelled out
by Keuning (1992a). The present paper contains an application of the NAMEA-
framework to the Netherlands. Our objective is to present a framework for
monitoring and analyzing environmental and economic policies. Therefore a
connection is made with current environmental policy in the Netherlands (VROM,
1989) through the selection of similar ‘environmental themes’' and a similar
classification of production and consumption activities in ’'target groups'.
From the NAMEA-framework inter-related economic 4nd environmental indicators
can be derived. The economic indicators are the well-known macro-figures such
as Gross Domestic Product, Net National Income and the current external
balance. The environmental indicators used in this paper have been designed at
the Netherlands Ministry of Physical Planning and the Environment (VROM,
1992a). These are pressure indicators, expressed as the quotient of current
emission levels and policy targets in the year 2000. The selection of these
indicators was mainly motivated by the availability of data. In addition, the

computation of the indicators is subject to further research, and therefore
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one or more of the present indicators will possibly be revised in future
NAMEA-publications. For the time being, the module focuses on emissions of a
number of important environmentally hazardous substances and waste. At the
present stage neither stench, noise and toxic substances nor the use of

natural resources have been incorporated.

The environmental indicators are directly comparable with the major macro-
economic aggregates from the national accounts. While others have suggested to
make this comparison by monetizing environmental flows (e.g. Repetto, 1991
and Hueting et al., 1992), the conceptual difficulties of valuation are

completely avoided in the present approach.

The NAMEA does not only serve to derive aggregate indicators from a consis-
tent meso-level information system. Because of its set-up as a system of
accounting matrices, it also provides data in the required format for all
kinds of analyses. This can vary from the very simple calculations presented
in section 4 of this paper or ’'quick and dirty’ multiplier experiments based
on the matrix inverse to advanced general equilibrium model simulations. Such
simulations can then also serve to explore the trade-offs between economic,

social and environmental objectives at the macro-level.

General features of the environmental module are reviewed in Section 2!,
In section 3, environmental themes are introduced as a practical solution to
the aggregation problem. Subsequently, in this section the compilation of
environmental indicators is further explained. Section 4 continues with an
analysis of the contribution of each economic activity to environmental

problems. The paper winds up with some conclusions in section 5.

1. For a more extensive discussion we refer to de Boc et al. (1991) and Keuning (1992a).
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2. Design of a NAMEA for the Netherlands

2.1 General features

In table 1, an aggregate NAMEA is presented. From this matrix, the inter-
relations between various types of monetary and physical flows and their
impact on each balancing item (Net Domestic Product, Saving, environmental
indicators) can be read. All balancing items have been doubly framed. For each
account, the origin of flows is presented in the row while the destination is
presented in the column. Emissions are expressed in physical units (e.g. in
row-vectors #2,9 and #3,9). As a consequence, this matrix contains only
statistics, that is, economic balancing items are not influenced by emissions.
The separate registration of physical and monetary data is emphasized in table
1 by placing physical data and monetary data at slightly different positions
in the rows and columns. The equality of row and column totals also applies to
the physical accounts. However, sometimes weighted aggregation procedures have

been used (see section 3).

More detailed information will be presented in additional tables, whereby a
single cell in table 1 is expanded into a submatrix. The linkages with table 1
are then maintained via a coding system. Annex A contains the complete

detailed NAMEA.

2.2 Conventional accounts2

The first row and column of table 1 contain the ’traditional’ goods and ser-
vices account. The row presents the upper part of a consolidated Use Matrix
split into intermediate, household and government consumption, gross capital
formation and exports. All these elements are valued at purchasers’ prices and

therefore trade and transport margins add up to zero, row-wise.

In the first column, the third cell contains the consolidated domestic
supply matrix (in basic prices). A more detailed table would show the value of

all commodities generated by each production activity (cf. block #3,1 in

2. These accounts are discussed in more detail in Keuning (1991) and in chapter XX of the 1993 SNA (United
Nations, 1992).



Table 1. A NAMEA illustrated for the Netherland:

1969 (account 1 - 8 in billion guilders)

)]

ACCOUNT Goods & Comump- {Production Income Jincome Distribu- [Capital Rest of the World |Emissions (in million ks, CFCs and halons in 1000 kg) Themes Depositions | TOTAL
(Clawsification) Services tion (Production Generation tios and Use CFGr & Green- Ozone Acidi Eutr Wasts |Acidilication
(Prod. Groups) | (Purposes) |Activities) (Prim.Inp.Cat.) [(Nat. Sectors) Current Capitsl €02 N20 CH4 Halons NOx SO2 NH3 P N Waste |bouse Depl. ficat. phic. PAE
i 2 3 4 3 6 8 8b kL) 9b  9%¢ 9d 9o 9 9x 9 9i 9j 108 10b  10c_ 10d _ 10e i1
Goods & Services Trade and Housebold |Intermediate Government Gross Capital  [Exports Cotmodity
(Product Groups) 1 | Trans.Margins | Consumpt. |Consumption C 3 F i Use
0.00 284.49 460.19 71717 108.54 267.68 1192.66
Consumption Housebold ‘Free’ Emissions, Consumption Consumption
(Purposes) 2 Consumption 32133 2 13 3157 15t 4 10 13 103 7226 Use
284.49 28449
[Froduction Gutput (be- Free' Exmsions, Production Output (bs-
(Production 3 | sic prices) 125836 31 357 12626 425 207 238 153 1213 1823 tic prices)
Activities) 90341 90381
Incoms Generation ic Wages Generated
(Primary laput 4 prices) from ROW Income
Categories) }_ 388.74 1.12 389.86
Income Distribution Product Taxes Nst lovestment |Property Inc. Current
and Use 3 |- Subsidies Taxes Transt.fr.RO Income
(National Sectors) 40.09 0.97 60.33 1438.41
Capital Comumption of Capital Cap.Trams. Finof Gross
6 Fixed Capital Travsfers fors fr. RO Worth Accum.
5488 8601 0.93 21336
Iﬁ.mm Sari Ty Kot Teadng] Fioancial
Balance 7 from ROW to ROW Balance
+_ 1562 -15.62 0.00
Rest Imports Wages 1o ROW [Property Income, res’ Emissions from ROW Current Pay-
of the Current 8a Trensfers to RO 109 1001 24 a) ) . ments to ROW
World 248.76 1.26 62.19 321
(ROW) Capital Trans- Capital Pay-
Capital 8b fors to ROW ments to ROW
_ 2.22 _ -14.69
(e iions (i min ¥, F G Tiactmeration Kilocation to Themes Asorption of
and halons Ia 1000 kg) sion to ROW Emisions
co2 9 158019 158019
N20 9% 3 X ]
CH4 9% 10 L)
CFGs and Hafons ™ 15783 15783
NOx Se 304 181 683
102 o 166 146 mn
NH3 1 146 126 m
r % ) 166 166
N o ” 116 16
Waste 9 10728 - 14137 23463
[Themes @ﬁ [Depoeitions  [Strees
Indicators Equivelents
Gresnhowse Effect (GWP)  10a 102 173199
Ozome Depletion (ODP) 100, 156 12451
Acidification (PAR) 10c¢ 15918 15918
|Butrophication  (PEE)  10d 283 29
Waste Production (mls KG) 10e 2.94 14737
Deposition Account position Depositions
Acidification  (PAE) 11 Indicator
1.95 15918
Commodity ﬁomboldJrllput (®esic | Allocationof | Curreat Outlays Current Capitnl | Supply of Emiasions (1000 KG) Strew Equivaient Couversh Deposith
TOTAL Supply (mer- | Consump- { prices) Gerenated A fath Receip Raceip
ket prices) tion Income from ROW | from ROW
1192.66 18449 90381 389.86 1438.41 21336 31221 -1459 | 158019 33 570 15783 683 312 272 166 1316 25465 | 173199 12451 15918 298 14737 13918
) Thess data are availsble but not recorded in the NAMEA be. the itant policy obje bave been for d for emissions and not for deposi

-t Data are pot available



Annex A). Imports (at c.i.f. prices) originate from the current account for
the rest of the world. Taxes on products less subsidies (excise taxes etc.)
are put on the income distribution and use account. The total of the first
column now corresponds with domestic commodity supply at market prices and
this is equal to the concomitant row sum which represents the value of total

use.

The production account (#3) registers output as receipts of production
activities, and intermediate consumption, consumption of fixed capital and net
value added as their outlays. In addition to the output for sale, most produc-
tion processes also generate less wanted 'by-products’ in the form of substan-

ces which are dumped into the environment (vector #3,9).

It is generally felt that the pollution caused by final consumption should
also be taken into account. In account 2, household consumption is reclassi-
fied by consumption purpose®. This account serves to connect consumption
activities with the concomitant emissions. In the row of this account (#2,9),

the emissions that result from household consumption are registered.

According to VROM (1992a), environmental policy in the Netherlands focuses
on activities of the following 'target groups': agriculture (la), oil refine-
ries (1b), Manufacturing (lc, 1d and le), energy generation (1f), construction
(lg), traffic and transport (lh and 2a) and retail trade and consumers (li and
2b). The codes in parentheses refer to the classification of activities in
table 2 below. In the module, the classifications of production and consump-

tion activities have been tailored to these target groups.

The balancing item of the production account in each industry equals value
added. Since indirect taxes less subsidies on products have already been sub-
tracted, this item is measured at basic prices. In sub-matrix #6,3 depre-
ciation is recorded. Hence, the sum of net value added, that is Net Domestic
Product (NDP), is booked on the income generation account (#4). In this
account, primary income from production activities is classified by primary

income categories (wages and salaries, employers’ social contributions and
P

3. In the full matrix shown in Annex A, consumption related to private transportation is separated
from other consumption.



operating surplus). Further, the balance of wages received from abroad and

wages paid to abroad is added to NDP. This results in Net Generated Income

(NGI) at market prices.

Table 2. The classification of production and consumption activities

Production Activities

1a. Agriculture

1b. 0il refineries

1c. Chemical industry
1d. Basic metal industry
1e. Other manufacturing
1f. Electricity generation
1g. Construction

1h. Transport

1i. Services and Other

Consumption Activities

2a. Transport
2b. Other purposes

SBI1-Code (Dutch Standard industrial Code)

01.1 and 01.2

28.1

29 and 30

33

2 excl. 28.1 and 29, 3 excl. 30 and 33

40.1

5

7 excl. 77

01.3-01.5, 02, 03, 1, 40.2, 40.3, 6, 77, 8 and 9

Goods and Services

Refined petroleum products and Transport equipment
Other goods and services

In the ’'income distribution and use account'’ (#5), property income and
current transfers flow from and to abroad (#5,8a and #8a,5) and also among
resident institutional units (#5,5). This account also records how income is
spent. The government and household groups have outlays on consumption and the

balance, (net) saving, is put on the capital account.

The capital account describes the generation of net worth due to saving and
the balance of capital transfers received and paid. Like ordinary saving, the
environmental effects which are not absorbed during the present period should
be transferred to a ’‘changes in balance sheet account’. However, actual
changes in ecosystems (quality of trees, the disappearance of species) are
seldom referable to current emissions. Therefore, the potential threat of

current emissions is visualized in the capital account with the help of indi-

cators.

Subsequently, the financial balance (#7) is presented. In the row both net
lending of the nation and net lending of the rest of the world are placed.
Obviously, these two balancing items cancel out. Therefore the column of this

account is deleted.
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The rest of the world account is divided into a current and a capital
account. Current receipts of the rest of the world appear in the row and
current outlays in the column. The national deficit on current account of
the balance of payments is transferred to the capital account of the rest of
the world (cell #8b,8a). The NAMEA also accommodates physical flows of pollu-
tants across the border. In row #8 acidifying substances that were emitted
abroad, float into the national territory (vector #8a,9). Conversely, pollu-
tants are exported too, as shown in vector #9,8a. Trans-boundary flows of
greenhouse and ozone depleting gases are not shown because such flows are
irrelevant for global environmental problems (#9a-9d). For trans-boundary
waste flows data are not yet available. Imports and exports of phosphorus and
nitrogen are known but not incorporated in the NAMEA because the concomitant
policy objectives have been formulated for emissions (that is, disgarding

imports and exports).

2.3. Environmental accounts

In the emission account, total supply of polluting agents is given in kilo-
grams. In general, three sources are responsible for this supply. First, this
concerns the emissions from production processes (vector #3,9). Secondly,
there are agents that are disposed of during the consumption of products by
households*. This is shown in vector #2,9. Finally, the quality of our
environment is also influenced by imports of agents from abroad. This also
also concerns emissions from foreign vehicles in our country’. Table 3 details

the emissions by source and by environmental agent.

Table 4 registers the absorption of these emissions. In sub-matrix #9,3,
the share of total waste production that is incinerated is recorded as an
input into incineration plants (these are part of services and other produc-
tion activities). If sufficient data become available, this can also be done
for the use of waste as input into composting plants, separating installations

or other uses. In this way, the NAMEA allows for the transformation of pollu-

4. Emissions from government consumption are supposed to take place during the production of government
services and are therefore registered as emissions from production activities.

5. No information is available on emissions of Dutch vehicles abroad. While these emissions have not been
added in the emission account, emissions from foreign vehicles in the Netherlands have not been sub-
tracted. It is thus assumed that these inaccuracies in our data cancel out.
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tants by means of an economic activity. The environmental impact of waste

incineration is here reflected by the emission of air pollutants and the

disposal of combustion waste by the industry concerned.

Table 3. The supply of emissions, column #9 (#2,9, #3,9 and #8a,9) in the NAMEA (mln KG; CFCs and halons

in 1000 KG)
year 1989 €02 N20 CH4 CFCs+halons NOx  SO2 NH3 P N Waste(net)
min kg 1000 kg min kg
Household Consumption
o.W. Transport 12833 0 4 0 132 3 0 o] 39 162
Other Purposes 19300 2 9 3157 19 1 10 13 64 7064
Total (#2,9) 32133 2 13 3157 151 4 10 13 103 7226
Production
Agriculture 7511 24 393 0 13 1 230 127 1067 962
Manufacturing 50582 1 [ 6786 121 125 8 26 61 7381
o.W. 0il Refineries 10732 0 1 0 21 70 o 0 ) 40
Chemical Industry 19981 0 4 6313 44 27 8 19 25 3167
Basic Metal Industry 6636 0 4] 0 13 15 0 0 4 150
Other Manufacturing 13233 0 0 473 44 13 0 6 26 4024
Electricity Generation 38452 1 2 0 78 43 o] 0 23 146
Construction 958 ] o 3157 9 1 0 0 3 3782
Transport 7876 1 2 789 125 23 0 0 36 2294
Services and Other 20507 5 155 1894 78 14 0 1 23 3674
Total (#3,9) 125886 31 557 12626 425 207 238 153 1213 18239
Total Inland Supply 158019 33 571 15783 576 211 248 166 1316 25465
Import of Foreign
Emissions (#8a,9) 109 101 2 a0 e
Total Supply - - - —
(Column Sum #9) 158019 33 570 15783 685 312 272 166 1316 25465

a8) These data are available but not recorded because the concomitant policy objectives have been formulated
for emissions and not for depositions.
Sources: CO,, NO,, SO,, Waste, P (Phosphorus) and N (Nitrogen) emission data from CBS;
NO, , SO, and NH, import data based on information from RIVM;
[ (Phoséuorus) and N (Nitrogen) import data from CBS;
NH; , N, 0 and CH, emission data from RIVM; and
CFC/halon emission data are intrapolations based on VROM-data.

In sub-matrix #9,10 all agents are allocated to a smaller number of so-
called ’'environmental themes’. Distinguishing environmental themes is a fairly
new approach in the Dutch environmental policy. A growing need for integration

over environmental compartments (soil, water and air) led to the selection of

environmental themes. These themes concern the effects of environmental
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changes on people, plants and animals, grouped in the following broad cate-
gories: climate change (greenhouse effect and depletion of the ozone layer),
acidification, eutrophication, disposal of waste (including sewerage and soil
clean-up), nuisance (including external safety), pollution with toxic and
hazardous substances and fresh water deficit. These categories can be con-
sidered as broad environmental problems. Due to a lack of data the last three

themes in this list have not yet been incorporated in the Netherlands’ NAMEA.

Table 4. The absorption of emissions, row #9 (#9,3 #9,8s and #9,10) in the NAMEA (mln KG; CFCs and
halons in 1000 KG)

year 1989 co2 N20 CH4 CFCs+halons NOx  S02 NH3 P N Waste(net)
min kg 1000 kg min kg

Incineration (#9j,3) 10728

Export of Emissions

(#9,8a) 504 166 146 .a2) .2)

Allocation to Theme

(#9,10) 158019 33 570 15783 181 146 126 166 1316 14737

Total Absorption - - - -

(Row Sum #9) 158019 33 570 15783 685 312 272 166 1316 25465

a) These data are available but not recorded because the concomitant policy objectives have been

formulated for emissions and not for depositions.
Sources: CO,, NO,, SO,, Waste, P (Phosphorus) and N (Nitrogen) emission data: CBS (1991b)
P (Phosﬁkorus) and N (Nitrogen) export data: CBS
NO, , S0, and KH; export data based on information from RIVM
NH;, N, O and CH, emission data: RIVM
CFC/halon emission data are interpolations based on VROM-data

The column-wise clustering of agents in sub-matrix #9,10 of table 1 shows
their relationship with an environmental theme. In some cases an agent is
connected to more than one theme. For instance, NO, and NH; emissions are
related to both acidification and eutrophication. Theoretically, these succes-
sive contributions should be expressed in the ‘allocation to themes’ matrix
(#9,10). In cell #9e,10d of this matrix, the contribution of NO, to the eutro-
phication problem should then be shown. However, recording the nitrogen con-
tents of NO, emissions twice in a single row would lead to inconsistent row
and column totals for account #%e. Therefore a separate nitrogen (N) emission
account has been inserted (#91i); as a consequence, the nitrogen contents of

NO, emissions are expressed twice in the rows recording the emissions (cf.



e.g. cells #2,9e and #2,9i), but these emissions are anyhow not added up row-

The column totals of account #1l0 cannot be computed by an ordinary sum-
mation. An aggregation of agents per environmental theme requires that the
contents of each cell are expressed in so-called ‘environmental stress equi-
valents’. In this way, the contribution of all agents involved in a certain
environmental theme is transformed from kilograms into theme-related environ-
mental stress equivalents. These equivalents express the potential environ-
mental burden of each agent in relation to a particular environmental problem.

This is further elaborated in the next section.

Ideally, a NAMEA summarizes its description of changes in environmental
quality within the borders of a country by means of environmental quality
indicators. Unfortunately, the linkages between emissions and effects are
still unclear in many instances. Therefore we had to stop at an earlier stage
and present environmental pressure indicators instead. Such theme-related
indicators may pertain to emissions or to depositions. In general, pressure
indicators measure the deviation of current emission or deposition levels
from certain standards. These standards should in fact reflect sustainability
levels, but only in a few cases such threshold levels have already been con-
verted into maximum emission or deposition levels. In this NAMEA, a second-
best solution is found by using policy targets formulated in documents of the
Environment Ministry. Hence, the indicators in this article reveal environ-
mental pressures within the borders of the Netherlands in relation teo policy

targets for the year 2000.

For one theme, acidification, the indicator is not based on emissions but
on depositions in the Netherlands, that is emissions plus imports minus
exports and re-intake in the economic system. Since environmental quality is
more closely related to depositions than to emissions, deposition indicators
should be designed if sufficient information is available (including policy
norms for depositions instead of emissions, see #10,11 and #11,6). In this
case, no emission indicator is presented as that would amount to double-
counting. In addition, it would be possible to give a regional subdivision of

deposited agents and environmental quality indicators in account #11l. This is
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elaborated in sub-section 3.2 below for acidification. For the other themes,

only emission indicators could be constructed - cf. vector #10,6.
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3. Compiling envirommental indicators by environmental theme

3.1 Envirommental themes in the NAMEA

In the NAMEA, available information on environmental ’'stressors’ and 'effects’
is brought together under the heading ‘environmental themes’, as designed by
the Netherlands Ministry of Physical Planning and Environment (VROM, 1992a).
Table 5 presents the environmental themes used in this article. In the second
column, the agents that correspond to each theme are given. To enable an addi-
tion of agents, the themes are expressed in environmental stress equivalent

units. Each of the themes is reviewed below.

Table 5. Environmental agents and themes taken into account in this article

Environmental Themes Agents Environmental Stress Equivalents
Greenhouse Effect €0, , N,0 and CH, Global Warming Potentials (GWP)
Depletion of the Ozone Layer CFC's and halons Ozone Depletion Potentials (ODP)
Acidification SO, , NO, and NHj Acidification Equivalents (PAE)
Eutrophication N and P Eutrophication Equivalents (PEE)
Accunulation of Waste waste Kilograms (mln KG)

Greenhouse effect

Among the expected consequences of atmospheric pollution are global climate
changes. The changes in concentration of so-called greenhouse gases in the
atmosphere will probably affect the climate, due to e.g. a rise of surface
temperatures. Significant human-related emissions of greenhouse gases in the
Netherlands concern carbon dioxide (CO,), methane (NH,) and nitrous oxide
(N,0). CFCs and halons have also been mentioned as greenhouse gases but their
contribution to the greenhouse effect is inconclusive (IPCC, 1992). The rela-
tive contribution of each gas to the greenhouse effect can be expressed in
CO, -equivalents; these are also called Global Warming Potentials (GWP). This
is the CO, concentration that would have about the same effect on the radia-
tive properties of the atmosphere as the concentrations of the greenhouse gas
concerned. In this paper, the conversions into GWPs have been based on IPCC

(1992). Table 6 covers approximately 88 percent of all greenhouse gases
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emitted in the Netherlands, assuming that CFCs and halons are not greenhouse

gases (calculated from van den Born et al., 1991).

Table 6. Conversion of greenhouse gas emissions into GWP, 1989 (# 9a-9c,10a)

Emission Globatl Warming Potential Emission

in min kg GWP/kg in GWP
co, 158019 1 158019
N, O 33 270 8910
CH, 570 11 6270
Total (#10a) 173199

Source: CO, emission: CBS; N,0 and CH, emission: RIVM; global warming potential: IPCC (1992).

Depletion of the Ozone Layer

Oxides of hydrogen, nitrogen, chlorine and bromine can act as catalyst in the
reaction chains that lead to the depletion of stratospheric ozone. Ozone in
the stratosphere is a filter for solar UV-radiation. A decreasing ozone con-

centration leads to a higher exposure to UV-B-radiation, with effects on human

health and possibly on ecosystems too.

Chlorofluorccarbons (CFCs) and halons are supposed to be important gases in
this process. The use of CFCs and halons is regulated by the Montreal Protocol
as recently adjusted in Kopenhagen. The protocol now aims at a complete ban of
CFCs in the year 1996 while the production and use of halons is banned by the
beginning of 1994. The European Community countries plan to issue a regulation
banning CFCs from 1995 onwards (Second Chamber, 1993). In the Netherlands,
there is no direct information available about the yearly release of CFCs and
halons in the atmosphere. However, the use of CFCs and halons is registered
because of the Montreal protocol. In the NAMEA this indirect information is
used by way of emission data. The rationale is that eventually all use of
products containing CFCs or halons will cause emissions, namely when the
depreciated commodities are discarded. Besides, the purchase of these products
will also lead to emissions in the reference period in so far as they replace
worn out products (e.g. refrigerators) of the same type. The practice of
recovering CFCs and halons from discarded products was still very limited in

1989. It should, however, be realized that the NAMEA figures do not provide an



-13-
exact estimate of present emissions.

In addition to the substances mentioned in table 7, HCFCs and methylbromide
are supposed to contribute to the depletion of the ozone layer. However, their
relative contribution is problably smaller. A conversion into Ozone Depletion
Potentials is shown in table 7. The ODP-value is an indication of the degree

to which a specific gas influences ozone concentrations relative to CFC-11.

Table 7. Conversion of the use of ozone depleting gases into ODPs, 1989

Ozone Depletion

Use in Potentiatl Use in

kg ODP/kg oDP
CFC-11 5747 1 5747
CFC-12 1477 1 1477
CFC-13 3 1 3
CFC-113 1222 0.8 978
CFC-114 85 1 85
CFC-115 101 0.6 60
halon-1211 250 3 7 751
halon-1301 191 10 1907
carbontetrachloride 754 1 754
1,1,1-trichloroethane 5633 0.1 563
Total (#9d and #10b) 15783 12451

Source: VROM (1992b); use: interpolation of 1986-1990 data.

In order to keep table 1 and annex A within manageable limits, only the
total and not each individual ozone gas is shown there. The indicator pre-
sented here differs from VROM (1992a) by the inclusion of carbontetrachloride
and 1,1,1-trichoroethane. Data on HCFCs and methylbromide were too scarce to

allow for their incorporation in this NAMEA.

Acidification

Deposition of acid substances has lead to changes in the composition of soil
and surface waters in the Netherlands. This process will cause large-scale
disturbance of ecosystems, deterioration of ground water quality, and damage
to materials and crops. The most important agents leading to acidification are
nitrogen oxides (NO,), sulphur dioxide (SO,) and ammonia (NH;). The potential

contribution to acidification of each of these substances can be expressed in
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Potential Acid Equivalents (PAE). This measure reflects the amount of an agent
that is necessary to form an acid with a certain amount of H*-ions. One acid
equivalent equals 1/2 mol (32 grams) SO,, or 1 mol (46 grams) NO,, or 1 mol
(17 grams) NH; (Schneider and Bresser, 1988).

Emissions as well as depositions can be expressed in potential acid equiva-
lents. Because the transformation of ammonia into HNO; requires a number of
reactions, involving bacteria in soil and water, ammonia emissions expressed
in potential acid equivalents may somewhat overestimate the contribution of
NH, to the actual acidification. In table 8, the conversion from kilograms of
acidifying substances into PAE is further specified. Emissions as well as de-

positions are presented.

Table 8. Conversion of acidifying emissions into PAE,1989 (#9d-9f, 10b)

Emissions in the Potential Acid Equivalent Emissions in
Netherlands (mln kg) (PAE/kg) 1000 PAE
NO, 576 1746 12522
SO, 211 1/32 6594
NHy 248 1717 14588
Total 33704
Depositions in the Potential Acid Equivalent Depositions in
Netherlands (mln kg) (PAE/kg) 1000 PAE
NO, 181 1746 3937
S0, 146 1/32 4548
NH, 126 1717 7433
Total (#11c) 15918

Source: Emissions: CBS; depositions: RIVM; PAE: Schneider and Bresser, 1988.

The dispersion of acid-forming substances plays an important role in the
cause/effect chain. A major part of total emissions in the Netherlands
floats into other countries while the damage from acidification in the
Netherlands is the result from Dutch as well as foreign emissions. In the
NAMEA these trans-boundary exchanges are included (table 1). Combination of
data on emissions within the Netherlands and on the inflow and outflow across
the border results in the deposition on the Dutch territory. It is possible
to provide more details underlying cell #10,11, for instance concerning the

depositions by province (see table 9). In turn, these depositions can be
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juxtaposed with indicators on changes in environmental conditions such as the

vitality of forests.

Table 9. Depositions and vitality of forests by province in the Netherlands

Vitality of Forests

Forest Good Reasonable Bad

Depositions 1989 Area 1989 1989 1990 1991 1989 1990 1991 1989 1990 1991

PAE % PAE/ha. 100 ha X %
Drenthe 1115 6.9 4200 264 8.8 42.0 55.2 62.6 40.3 29.3 25.8 17.7 15.5 11.6
Overijssel 1655 10.3 4955 352 11.7 34.8 52.5 S54.9 34.3 32.2 29.2 30.9 15.3 15.9
Geldertand 3421 21.2 5319 863 28.7 48.0 48.0 47.6 34.6 31.4 33.3 17.4 20.6 19.1
Utrecht 666 4.1 5000 179 6.0 48.2 49.9 45.5 24.4 33.6 39.7 27.4 16.5 14.8
N-Brabant 2915 18.1 5893 659 21.9 57.1 45.5 45.6 25.9 27.1 29.4 17.0 27.4 25.0
Limburg 1276 7.9 5881 285 9.5 63.7 67.8 59.1 24.6 20.2 24.2 11.7 12.0 16.7
Other
provinces 5098 31.6 3902 401 13.4 n.a n.a. n.a.
The Nether-
lands 15918 100.0 4757 3003 100.0 50.1 52.5 52.0 30.7 28.7 30.2 19.2 18.8 17.8
Note: The sample size in the other provinces is too small to enable comparisons.

Sources: Depositions: Heij and Schneider (1991);
vitality of forests: Bosbouwvoorlichting (Netheriands Ministery of Agriculture, Fishery and
Nature Protecting 1992)

Evidently, this relationship is a complicated one, as the health status of
forests in the Netherlands depends on more factors than deposition of acid
substances. Variations in soil quality, weather conditions, occurrence of

pests and management of the forests also cause differences among provinces.

Eutrophication

Eutrophication occurs when an abnormal amount of nutritious substances for
plants disturbs ecological processes. Among the effects are: loss of species,
algae bloom in surface water leading to impoverishment of other species and

a decreasing quality of drinking water. The most important eutrophicating
substances are nitrogen (N), phosphorus (P) and potassium (K). In this article
we focus on nitrogen and phosphorus because of data availability. Phosphorus
and nitrogen are present in emitted substances like manure, fertilizers,
ammonia and waste water and in some air emissions (NO, and NH;). In the NAMEA

these emissions have been converted into kilograms P and N.
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A common unit linked to the (potential) effects of both substances does not

yet exist. Nevertheless a preliminary equation factor is introduced here: see

VROM (1992a). Based on the average appearance of nitrogen and phosphorus

in natural circumstances, a 1 to 10 ratio between nitrogen and phosphorus is

assumed to arrive at Potential Eutrophication Equivalents (PEE) (table 10).

Table 10. Conversion of eutrophying emissions and depositions into PEE (#%h-9i, 10d)

Emissions

Phosphorus (P)
Nitrogen (N)

Total (#10d)

Potential Eutrophication

Imports, exports and depositions

Imports of foreign
emissions
Phosphorus (P)
Nitrogen (N)

Total

Exports of emissions
Phosphorus (P)
Nitrogen (N)

Total

Depositions
Phosphorus (P)
Nitrogen (N)
Total

(mln kg) Equivalent (PEE/kg) (min PEE)
166 1 166
1316 0.1 132
298

Potential Eutrophication

(min kg) Equivalent (PEE/kg) (min PEE)
20 1 20
417 0.1 42
62
25 1 25
584 0.1 58
83
161 1 161
1149 0.1 115
276

Source: Emissions and depositions: CBS (1990b)
PEEs: VROM (1992a)

The depositions (or immission) into the Netherlands is the net result of

emissions plus the inflow minus outflow across the borders. In the case of

both nutrients, borders are crossed via rivers, mainly the Rhine. Trans-

boundary phosphorus and nitrogen flows are also presented in table 10. As the

policy targets were only formulated for emissions and not for depositions,

eutrophication has not been incorporated in the deposition account of this

NAMEA .
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Accumulation of Waste

How to get rid of waste without damaging the environment is a major problem in
the Netherlands. Dumping waste requires not only space but also facilities at
waste dumps to prevent leakage of environmentally hazardous substances. Dutch
environmental policy thus focuses on reducing the amount of generated waste
(VROM, 1989). Of the many aspects of waste, such as composition and toxicity,
only one is covered in the indicator as developed by VROM (1992a): the amount

of waste that is dumped.

A further delimitation is the exclusion of waste that results from clean-up
actions. This concerns for example polluted dredging spoil for which separate
dumping facilities have been created. Apart from the practical argument, this
waste cannot be seen as presently generated waste because the pollution is not
the result from current economic activities. Excess manure is also excluded.
As the limited capacity of waste dumping sites is our main point of interest,
the common unit for all types of waste is the kilogram (cf. cells #9j,10e and
Total #10e). A volume measure (m®) would perhaps be preferable, but for some

types of waste such data are lacking.

Dumped waste should be presented in the NAMEA as total waste production
minus the amount of waste that is re-inserted into the economic system (e.g.
recycled, composted or incinerated waste)®. Because it is not yet possible to
present re-used and recycled amounts by utilizing industry, these amounts have
been subtracted from gross emissions. In addition, a complete specification of
transboundary flows of waste cannot yet be given. In the NAMEA, waste emis-

sions only contain waste that is incinerated or dumped and these emissions are

called 'net waste’. On the other hand, the transformation of incinerated waste

is incorporated in this NAMEA (cf. cell #9j,3).

3.2 The compilation of envirommental indicators by envirommental theme
Among the objectives of the NAMEA is the derivation of a limited number of

environmental indicators from a consistent national accounting framework.

6. Recycling of waste within the same establishment is not shown in this NAMEA, as it is concerned with outputs
that can be delivered or provided to other units (inciuding the environment) only (see: UN 1992, Chapter
VI, page 2 and De Boo et al (1991)).



-18-

These indicators are derived from the physical accounts in the module. In
theory, these indicators can be formulated at different levels: emissions,

depositions or changes in environmental quality. Obviously, for each environ-

mental effect not more than one indicator should be specified. For instance,
if a deposition indicator is computed this means that a separate indicator for

the concomitant emissions is not incorporated, in order to avoid double-

counting.

Table 11. The confrontation of emission/deposition levels and policy targets

Emissions: 1989 policy Goal 2000 Indicator Value
Greenhouse Effect (GWP)
co, 158019 150494 1.05
N, © 8910 108002 ) 0.83
ch, 6270 92582 ) 0.68
173199 170552 1.02
Depletion of the Ozone Layer (ODP) 12451 8000® ) 1.56

Eutrophication (PEE)

P 166 47 3,53

N 132 _s8¢) 2.27

298 105 2.83

Accumulation of Waste (mln KG) 14737 5000 2.9
Depositions:

Acidification (PAE) 15918 8146 1.95

(PAE/Ha*10% ) 4757 2400 1.95

Note: Only the indicators printed in boid are implemented in the NAMEA.

a) These policy targets are slightly corrected to account for adjusted GWP-conversions in
comparison with VROM (1992a), see section 3, greenhouse effect.

b) Intrapolated policy target for 1989, in this case based on a complete ban of CFCs and

halons in 1995,

c) This policy target is slightly corrected in comparison with VROM (1992a): in addition to
emissions into water and soils it encompasses nitrogen containing air emissions.
Source of policy goals: VROM (1989, 1992a and 1992¢).

The indicators in this article are mainly related to emissions because most
policy targets have been formulated at that level. Only for acidification the
indicator refers to depositicns. In order to denominate all indicators into a
common dimension, they are expressed as the quotient of the current level of

the environmental burden and a concomitant policy target set for the year
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2000. In table 11, actual emissions and depositions in 1989 are compared with

these targets’.

An alternative approach has been used in the compilation of a CFC/halon
indicator. The scheduled complete ban of CFCs and halons in 1995 forces us to
formulate a different target wvalue. In the CFC/halon indicator a comparison is
made between the actual and the planned CFC/halon use in 1989, assuming a

linear reduction pattern between 1980 and 1995.

7. This procedure is very similar to the presentation of environmental indicators and targets in VROM (1992a),
as copied in the annual government budget report (Netheriands Ministry of Finance, 1992). However, a few
of the themes presented there could not yet be put in our comprehensive national accounting framework,
due to {ack of data.
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4. The potential impact of economic activities on the environment

This section contains an analysis concerning the potential impact of economic
activities on the environment. This analysis is based on the data contained in
the NAMEA. In table 12, the emission data in table 3 have been converted into
environmental stress equivalents and subsequently aggregated by themes. In
this way the contributions of consumption purposes and production activities
to specific themes are illustrated®. These contributions are connected to
other information derived from the same NAMEA: net domestic product per
production activity and private consumption per purpose. Besides, employment
figures are presented in column 2. It applies to each theme that at least 80%
of production-related emissions originate from production activities which
generate only 36% of total value added and 35% of total employment. Compara-
tively little pollution is caused by services etc. (excluding transport), and
by 'other’ manufacturing, that is, excluding oil refineries, chemical and

basic metal industries.

Manufacturing contributes most to the global warming problem. In relative
terms however, electricity generation is far more important (1% of wvalue
added versus 22% of the emissions). More than 40% of the emissions of acid
substances are caused by agriculture (4% of value added). This is due to the
substantial agricultural emissions of NH;. The largest emittors of waste are
manufacturing and households with contributions of 29 and 28 percent, respec-
tively. It is not surprising that the eutrophication problem is largely caused
by agriculture while chemicals manufacturing contributes most to the ozone

depletion problem.

Among household consumption expenditures, 'other purposes’ cause most of
the emissions of global warming gases while almost all acid emissions come
from 'transport’. Only a small part of total waste generation by consumers
is related to transport because a major part of discarded car wrecks is re-

cycled and therefore subtracted from our waste data (see section 3.1 above).

8. Only a rough estimate of total CFC/halon use by activity (VROM, 1991a) is available. These data have
been used whereby it is assumed that the distribution of ODPs equals the distribution of total CFC/halon
use in tabie 3.



Table 12. The contribution of emissions by production and consumption activities to environmental themes, 1989 (%).

Net Employ- Private Green- Ozone Acidi- Eutro- Waste Weighted average contribution
Domestic ment Consump- house layer fica- phica- Alt excl. excl. excl.
Product tion effect  depl. tion tion themes ODPs PEEs OPDs&PEEs
1 2 3 4 5 6 7 8 9a 9b 9c 9d
Production activities 100 100 81 80 88 92 72 84 85 81 81
Agriculture 4 3 11 0 41 79 4 36 42 18 24
Manufacturing 20 19 29 43 21 10 29 23 20 28 25
Refineries 0 0 6 0 8 0 0 3 3 4 5
Chemical Industries 3 2 12 40 7 7 12 14 9 16 9
Basic Metals 1 1 4 0 2 0 1 1 1 1 2
Other Manufacturing 16 16 8 3 4 3 16 6 7 7 8
Electricity Generation 1 1 22 0 9 1 1 5 6 7 9
Construction 6 8 1 20 1 0 15 6 3 8 5
Transport 5 5 5 5 10 1 9 6 6 8 9
Services and Other Activities 64 65 14 12 6 1 14 8 7 11 10
Consumption 100 19 20 12 8 28 16 15 19 19
Transport 6 7 0 11 1 1 4 5 5 7

Other Purposes 94 12 20 1 7 28 11 10 14 12

Total 100 100 100 100 100 100 100 100 100 100 100 100
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Of course, an overall indication of environmental pressure per consumption
purpose and production activity is even more desirable. Policy goals for
emissions have been used to transform emission data from environmental stress
equivalents into dimensionless indices. Next the indices have been averaged to
arrive at a single environmental index per production activity or consumption

purpose. The procedure is as follows:

- - r 1
¢, = ? - Eyy Eiotal,y ] /5 Eioral,;
* ————————————————
L -Et.ot.ul,_i Etarsst,j j Eta:;ot,d
I [ Es; Eioral,;
-z —| /|
J -Et.argeb,j j Etargoc,d
C, = The overall relative environmental contribution per production activity

i
or consumption purpose, i

Eij = The contribution of activity i to theme j (in theme equivalents)
E

total,j = Total contribution to theme j (in theme equivalents)

Etarget L = Emission policy target for theme j (in theme equivalents)

The overall relative contribution per activity (C;) is a function of the
relative contributions of this activity to each of the environmental themes
and the policy targets per theme. A greater distance between total emissions
and the policy target implies a larger weight of the theme concerned in the

overall aggregation.

Emission goals have been used in all cases, that is, including the themes
acidification and waste. In table 13 it is shown that concerning acidifi-
cation, the policy goals for the concomitant emissions are stricter than for
the eventual depositions. Concerning waste, the policy goal for waste
generation is less strict than for waste that is eventually dumped. Concerning
the other themes, emission policy goals were implemented both in the core
NAMEA-framework and in this analysis. In conclusion, different purposes lead
to the use of different indicators for acidification and for waste in this
case. The core NAMEA-framework attempts to reflect the "state of the environ-

ment" in so far as this can be done with the presently available data. Deposi-



-29.

tions of acid substances and dumped waste come closer to this objective than
the concomitant emissions. On the other hand, for the analysis in this sec-
tion, all weights should be based on one common underlying principle; the
distance between emissions and the corresponding policy targets for these

emissions.

Table 13. A comparison of two types of indicators for acidification and waste.

1989 Policy Goal 2000 Indicator Value

Acidification
Emissions

NO, (mln KG) 425 238 2.42

S0, {(min KG) 207 s 2.81

NH; (mln KG) 238 83 3.02
Total (PAE) 33704 12342 2.73 (indicator used in the analysis)
Depositions (PAE) 15918 8146 1.95 (NAMEA- framework indicator}
Waste

Generation of (min KG) 25465 14500 1.76 (indicator used in the analysis)
Accunulation (mln KG) 14737 5000 2.94 (NAMEA-framework indicator)

Sources: Acidification emission policy targets : VROM 1990
Waste generation policy targets : VROM 1992c

Evidently, the relative contributions to environmental pressure presented
in table 12 should be interpreted with care, in view of the incomplete cover-
age of themes and the various assumptions used (stress equivalent conversions,
policy targets). Nevertheless, these figures do provide a preliminary indica-
ion of the relative envirommental burdens caused by production and consumption
activities as the themes included are certainly among the most serious omes.
In order to illustrate the sensitivity of this indicator to the inclusion or
exclusion of themes, four aggregation patterns are presented in table 12
(columns 9a-9d). In column %b, ODPs are left out because of the limited data
for ozone depletion. The overwhelming contribution of agriculture to the
eutrophication problem (79 percent) and the acidification problem (41 percent)
is naturally also reflected in the aggregation over themes (table 12, column
9a). As mentioned earlier, this is largely due to the agricultural NH,
emissions. Even if the PEEs are left cut (column 9c¢c), the relative contri-
bution of agriculture to total envirommental pressure substantially exceeds

the contribution to total value added and employment in the Netherlands.



-23-

Similarly, the contribution of o0il refineries, chemical industries and
electricity generation to the overall environmental indicator is larger than
the direct economic weight of these activities. The reverse applies to ‘other’
manufacturing and services. For a complete analysis, the indirect economic

effects of production activities should be incorporated as well.
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5. Summary and conclusions

The preliminary NAMEA for the Netherlands (1989) presented in this paper
serves to demonstrate that economic and environmental data can be placed
into a single information framework in which monetary and physical units are
combined. In particular, this matrix shows the relationship between produc-
tion and consumption activities and all kinds of environmental problems,
grouped into a limited set of themes. No specific assumptions are needed at

this stage, apart from a harmonization of classifications (Table 2).

The emission data have been converted into theme equivalents (see Tables 4-
9) and finally into theme indicator values. This yields five aggregate
environmental indicators which fit into the macro-framework presented in Table
1. This table thus provides an integrated presentation of economic indicators,
like NDP and the current external balance, and environmental indicators on the
following themes: greenhouse effect, depletion of the ozone layer, acidifi-
cation, eutrophication and waste disposal. The value of these environmental
indicators can directly be related to the levels of economic activity in the
reference year, or, in other words, the macro-indicators in table 1 are con-

sistent, both conceptually and numerically.

If a NAMEA became available at regular intervals, this would mean that the
rates of change in economic and environmental macro-indicators can be juxta-
posed and that one can see at a glance in which direction the economy has been
heading. On the economic side, a further extension to issues like unemployment
and income distribution is conceptually simple and numerically feasible

(Keuning, 1992b).

Moreover, the procedure followed in this paper is in itself not dependent
on the exact conversion of emissions into environmental stress equivalents.
The current presentation of environmental themes being somewhat limited,
additional information on other environmental problems can be inserted, with-
out a change in methodology, as soon as the data become available. The presen-
tation of environmental themes in this paper can still be extended in two

ways:
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1. A broadening of themes:

- Incorporation of emission and dispersion of toxic substances

- Incorporation of resource extraction (cf. de Boo et al., 1991: Table 10)
2. A deepening of themes:

- A more complete description of some physical flows (e.g. waste)

- Exploring the linkages between environmental themes and changes in
environmental quality, with the aim of constructing or showing effect
indicators

- Use of sustainability levels instead of policy targets in the

formulation of environmental indicators

The robustness of the NAMEA-design to advances in knowledge on environ-
mental issues and improvements in basic data collection implies that a regular
compilation and publication can already start. When more or better data become
available or a consensus is reached on an amendment of aggregation functions,
this can then be implemented with the help of a revision strategy similar to

the one followed in the core national accounts.
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ANNEX A. A dissggregated NAMEA 1989 (sccount 1-8 is billion guilders)

1. GOODS AND SERVICES 2. CONSUMPTION [3. PRODUCTION
Product groups Purposss Production Activities
1a 1b Ic 1d e 1f g 1h 1i 1j 1k 1 1m 23 2b Ia 3b 3c 3d 3e A 3 3b
1. GOODS AND Food, Beverages, Tobacco. Ores & Minerab 1a 0.00 4121 1520 0.0t 0.74 001 4997 0.08 0.11 028

SERVICES Textiles, Clotbing & Leatherwear b

0.00 29 0.04 0.01 0.18 0.04 0 0.00 0.10 0.09
Wood, Building Material, Paper, Printing & Publishing 1c 080 15.75 das 0.08 1.59 017 297 0.04 11.54 059
Potroleum & Potroleum Products 1d 827 0.00 038 15.46 472 .04 102 9.0 1.09 1.93
Otber Chemical Products Ie 0.00 10.50 122 0.03 1481 2.20 1128 0.10 2% 007
Meta) and Other Manufacturing Products i 0.00 16.44 038 0.19 1.15 410 3006 0.44 10.26 071
Transport Equipment is 934 000] 000 000 000 000 328 000 012 093
Electricity, Gas, Water and Coal 1b 000 933 118 0.16 239 109 186 306 0.13 0
Construction 4] 0.00 187 03s 0.06 026 0.18 1.08 0.18 1537 104
Hotel, Restaurant & Repair Services 1§ 000 2007 am 004 0.18 002 1.01 0.04 064 097
Trasspott spd Storage Services 1k 0.00 5.4 Q.00 006 0.1 001 051 0.00 029 1
Othet Goods and Services 11 0.00 117.13 175 130 488 1.02 2420 1356 432 10.41
Trade wnd Trassport Margins 1m 330 992 12.48 287 11.27 7403 445 0.17 .00 0.00 0.00 0.00 -88.89
2. CONSUMPTION Tressport s
Other Purposes b
3. FRODUCTION Agriculturs 32 39.43 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 8.00 0.10
Refinsries b 0.00 0.00 0.00 18.64 0.00 0.00 0.00 0.04 0.00 000 0.00 069 .00
Chentical ladustries 3 0.19 158 0.8 0.78 4227 0.10 0.00 0.11 0.00 0.00 0.00 131 on
Basic Metals k] 0.00 0.0} 00 0.06 0.04 10.42 00 0.15 0.00 0.00 0.00 036 0.05
Otber Manufacturing 3e 432 8,18 4149 0.70 8.08 49719 16.43 0.16 260 0.00 0.00 11.28 408
Electricity Gessration 3 0.00 0.00 0.00 0.00 600 0.00 606 895 0.00 400 000 t5t 0.00
Comstruction 3 0.00 0.00 0.06 0.00 000 0.06 0.05 0.00 062 400 020 1.04 04
Tramport 3h 0.01 0.00 .11 0.00 0.00 0.00 044 .00 0.19 0.27 3138 146 957
Services and Otber Activitie 3 4.12 1.06 7.92 135 029 3.94 024 1239 160 2498 021 30038 7381
. INCOME Wages and Saluris “ X S 7 B % S L " S 2
GENERATION ployers’ Social Contributh 4b 038 0.13 133 D47 936 039 3.06 3
Operating Surplus (Incl. Other Net Taxss oa Production) 4c 13.87 0.56 6.76 132 1670 Q72 33 420
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Amnex B. Compiling environmental data for the NAMEA

This annex presents an overview of data compilation procedures. References

are provided for all (CBS and non-CBS) data used in this NAMEA.

1. Air emissions
Emission statistics for CO,, SO, and NO, have been derived from CBS publi-

cations. Most of the figures in CBS publications (e.g. CBS 1991b) are classi-

fied according to the Dutch standard industrial classification (SBI). These

air polluting emissions are published on a regular basis and are divided into
three categories:

1. Process emissions are only related to production activities and directly
implementable in the NAMEA.

2. Emissions from the combustion of fossil fuels in stationary stations are
caused by both production and consumption activities. Emissions from
consumption activities are classified as 'other consumption purposes’'.

3. Mobile emissions are related to a diversity of sources (household
consumption and many production activities) and are not directly implemen-
table in our module, because only part of the mobile emissions from produc-
tion can be related to the production activity ’‘Transport’ (SBI 7 excl.
7.7). A large proportion of all transportation occurs in the course of
other production activities. Moreover, mobile emissions from private trans-
port (household consumption) has to be separated from business related
mobile-emissions. For emissions from mobile sources, the classification

used is presented in table B.1l.

Table B.1. Mobile sources,

Passenger Cars (emissions can be separated in those for production, consumption and foreign use)
Pick-up trucks

Lorries, Tractors and Buses

Special vehicles, Motor Cycles and Mopeds

Other Mobile Sources (inland navigation, railroed transport and air transport)

Emissions from mobile sources have to be re-arranged according to a SBI-
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classification. In the CBS-statistic 'air pollution from passenger car use’
(CBS, 1992a) the emissions from passenger car use are divided into private-
and business related. A further allocation of emissions due to business rela-
ted passenger car use is based on a rough estimate, namely by using data con-
cerning the destination of investments by type of asset. As data on Dutch
emissions abroad were missing, foreign emissions have not been subtracted from

Dutch emissions. It is thus assumed that these emissions cancel out?®.

With the help of the CBS publication ’'Air pollution from road traffic’
(CBS, 1992b), it is possible to allocate the emissions of CO,, SO, and NO_
from passenger cars, pick-up trucks, lorries, tractors, special vehicles and
buses to production activities (SBI-1 digit). The CBS-publication ‘Ownership
of vehicles for business purposes’ (CBS, 1990d) gives the distribution among
production activities of the ownership and average mileage of lorries, trac-
tors, pick-ups, buses and special vehicles. Multiplying average mileage by the
number of vehicles per category and per production activity gives us the
mileage per vehicle category per production activity. With the help of this
information, total emissions per vehicle type have been distributed among
production activities. Mopeds and motor cycles are supposedly used for con-
sumption purposes only, while the emissions from other mobile sources are
assumed to be used by the production activity ’transport’. In tables B.2, B.3

and B.4 the allocation of mobile emissions is presented.

8. This could understate total Dutch emissions because foreign emissions from passenger cars in the
Netherlands are probably less than Dutch emissions from passenger cars abroad.
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Table B.2. An allocation of stationsry and mobile CD, emissions to production activities and
consumption purposes, 1989,

Stationary Mobile Total
Special Passenger Cars TYotal
Lorries and Vehicles Pick Up Trucks
Tractors end Buses And Other
mln kg
Agriculture 7000 193 2 316 511 75
Manufacturing 49200 640 34 709 1382 50582
o.W. Oil Refineries 10700 15 1 16 32 10732
Chemical Ind. 19900 38 2 42 81 19981
Basic Metal Ind. 6600 17 1 18 36 6636
Other Manufacturing 12000 571 30 632 1233 13233
Electricity Generation 38400 3 4 46 52 38452
Construction 0 279 17 662 958 958
Transport 0 2725 461 4690 7876 7876
Services and Other 15700 1604 299 2904 4807 20507
Households 19300 0 0 12833 12833 32133
Total 129600 Shb4 816 21520 28419 158019

Table B.3. An allocation of stationary and mobile NO, emissions to production activities and
consumption purposes, 1989,

Stationary Mobile Total
Special Passenger Cars Total
Lorries and Vehicles Pick Up Trucks
Tractors and Buses And Other
min kg
Agriculture 7 3 0 3 ) 13
Manufacturing 104 12| 0 6 17 121
o.W. Oil Refineries 20 0 0 0 0 21
Chemical Ind. 43 1 0 0 1 44
Basic Metal Ind. 12 0 0 0 0 13
Other Manufacturing 29 9 0 5 15 44
Electricity Generation v 0 0 1 1 78
Construction 0 5 0 4 9 9
Transport g 51 8 66 125 125
Services and Other 20 28 5 25 58 78
Households 19 0 0 132 132 151

Total 227 97 14 235 349 576
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Table B.4. An allocation of stationary and mobile S0, emissions to production activities and
consumption purposes, 198%9.

Stationary Mobile Total
Special Passenger Cars Total
torries and Vehicles Pick Up Trucks
Tractors and Buses And Other
mln kg
Agriculture 1 0 0 0 0 1
Manufacturing 124 1 0 o 1 125
o.w. 0il Refineries 70 0 0 0 0 70
Chemical Ind. 27 0 0 0 0 27
Basic Metal Ind. 15 0 0 0 0 15
Other Manufacturing 12 1 0 0 1 13
Electricity Generation 43 0 0 0 0 43
Construction 0 0 0 1 1 1
Transport 0 3 0 20 23 23
Services and Other 10 2 0 2 4 1A
Households 1 0 0 3 3 4
Total 179 é 1 26 32 21

The emission of greenhouse gases is largely determined by €O, emissions and in
turn these originate from the use of carbon containing fuels (coal, gasoline
and gas). This use can be divided into energetic and non-energetic use. Ener-
getic use always leads to emissions, while non-energetic use only partly
causes €O, emissions. The CBS statistics on CO, emissions are solely based on
emissions from energetic use and the expected emissions of non-energetic use
of carbon containing fuels, e.g. process emissions (CBS 1991b). On the other
hand, the policy targets formulated by VROM are related to emission data in

which all carbon containing fuels are translated into CO, emissions.

As the policy goal for the year 2000 is a 5 percent reduction of the 1989
emission level, this procentual reduction is used in the compilation of the
indicator for the greenhouse effect. This implies that in the NAMEA for 1989,

the indicator value for CO, is 1.05 by definition (cf. table 11 above}).

Emissions of NH;, N,0 and CH, are not yet published by the CBS. The

emission data of ammonia (NH,} are based on the allocation to target groups
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in VROM (1991a). Data from RIVM have been used for N,0 and CH, (Born et al.,
1991). A re-classification of these data was needed for their implementation
in the NAMEA. In the case of biogenic sources, natural emissions have been

removed from our data.

2. CFCs, halons, carbon tetrachloride and 1,1,l-trichlorethane

Data on the direct emission of CFCs, halons, carbon tetrachloride and 1,1,1-

trichlorethane in the Netherlands are not available, because only the use of

these pollutants is restricted by the Montreal protocol.

Naturally, this use is strongly related to (future) emissions in the
Netherlands; part of the use directly leads to emissions and another part is
related to the replacement of fully depreciated CFC containing commodities
(refrigerators, etc.). Therefore, the use of CFCs etc. has been utilized as a
proxy for the emissions. The CFC-committee of the Ministry of Housing, Physi-
cal Planning and Environment registers the use of CFCs. Unfortunately, these
data are not classified by production activities and only partly by goods and
services. Because it was not possible to allocate each of the various types of
CFCs, halons, etc. separately, only aggregate use was allocated. When con-
verting these data into ozone depletion potentials it has been assumed that
the share of each type was the same for all users. Moreover, these data are
only available for the years 1986, 1990 and 1991 (VROM, 1992b). Data for the
year 1989 were computed as an intrapolation of the figures for these years,

and scaled to the ODP-totals for 1989 as given by VROM (1992a).

3. Acid-depositions

Information from RIVM on acid depositions (Trend-model, see Heij and Schnei-

der, 1991) has been used for the compilation of acid-deposition data for the
Netherlands. In order to make a calculation of acid exports in 1989, the
export/emission quotas applied in a projection of deposition data by RIVM have

been used. The import of acidifying substances was derived as a residual.

4. Eutrophication: P and R
N and P flows are strongly related to other emission data in the NAMEA. For

instance, the P and N contents of waste (i.a. sewage sludge) are separately

presented in the N and P emission data. The same is done for the N contents of



some air pollutants: NO, and NH,.

Table B.5. The compilation of Eutrophication data

-23.

Phosphorus Nitrogen
Purific. Sewage
Sludge Other Total NOx  NH, Sludge Other Total
min kg P mln kg N
Agriculture 0 127 127 4 85 0 978 1067
Manufacturing 3 22 26 35 5 2 19 61
o.W. Oil Refineries 0 0 0 6 0 0 0 6
Chemical Ind. 1 18 19 12 5 1 7 25
Basic Metal Ind. 0 0 0 4 0 0 0 4
Other Manufact. 2 4 é 12 0 2 12 26
Electricity Generation O 0 0 23 0 0 0 23
Construction 0 0 0 3 0 0 ] 3
Transport 0 0 0 3% 0 0 0 36
Services and Other 0 0 1 23 0 0 v} 23
Consumption 4 9 13 45 0 2 56 103
Total 7 158 166 168 90 5 1053 1316
Phosporus Other Nitrogen Other
mtn kg P mln kg N
Agriculture Manure 94 Waste Water 3
Fertilizer i3 Pesticides 3
Crop remains 22
Other 9
Manure 529
Fertilizer 412
Chemical Industry Waste Water 15.5 Waste Water 7
Chemical Waste 2.5
Other Manufacturing Food and Beverages
Manufacturing 12
Services and Other Waste Water 4
Consumption Waste (Water) 9 Waste (Water) 56
Total 158 1053
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Eutrophicating substances are registered by the CBS (1990b) in Phosphorus
and Nitrogen balance sheets that record the yearly accumulation of N and P.
From these balance sheets the anthropogenic emission data were derived. The
allocation of the N contents of NO, and NH, has been based on NO, and NH;
emissions. The N-contents of NH, agricultural emissions have been corrected
for double-counting because a part is already reflected in the Nitrogen

balance sheets, namely in NH, emissions from manure.

5. Waste
The collection of data on waste occurs on a bi-annual basis. Therefore,
several reference years have been used in the compilation of waste data. Most

data on waste are gathered by CBS and RIVM.

Not all disposals can directly be registered as emissions from current con-
sumption or production activities. A large amount of yearly generated waste
comes from dredging sludge that is more or less polluted. Because this cannot
be related to production or consumption activities in the reference year,
dredging sludge is not incorporated in the module. Manure production from
livestock is also excluded because it is not dumped on land-fill sites. The
potential environmental impact of manure production is already reflected in
other envirommental themes (acidification and eutrophication). Only incine-

rated or dumped waste (net waste) is specified in the emission data (Table

B.6). Waste that was recycled has been subtracted from the emission data
because information concerning the absorption of these waste flows is not
available by activity. Besides, these flows do not contribute to the waste

accumulation problem.
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Table B.6. Re-classification of (net) wsste-data.

House- Sewage Waste from
Chemical hold Sludge*) Process Other Mobile Total
Waste Waste Private Public Waste Waste Sources Waste
min kg

Agricul ture 0 0 0 0 0 960 2 962

Manufacturing 245 207 43 4312 2568 6 7381
o.W. Refineries 40 0 g o 0 0 0 40
Chemical Ind. 180 0 51 9 359 2568 0 3167
Basic Metal Ind. 25 0 4 2 119 0 0 150
Other Manufact. 0 0 152 32 3834 0 5 4024
Electricity Generation 0 0 0 0 146 0 146

Construction 0 0 0 2 0 3774 [ 3782

Transport 0 0 0 0 0 0 229 2294

Services and Other 0 2040 12 25 638 939 20 3674

Households 0 6810 v} 254 0 0 163 7226

Total 245 8850 219 324 4950 8387 2490 25465

*) Dry solids
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Flexibility in the system of National Accounts, Van Eck, R., C.N.
Gorter and H.K. van Tuinen (1983).

This paper sets out some of the main ideas of what gradually developed
into the Dutch view on the fourth revision of the SNA. In particular it
focuses on the validity and even desirability of the inclusion of a
number of carefully chosen alternative definitions in the "Blue Book",
and the organization of a flexible system starting from a core that is
easier to understand than the 1968 SNA.

The unobserved economy and the National Accounts in the Netherlands, a
sensitivity analysis, Broesterhuizen, G.A.A.M. (1983).

This Eager studies the influence of fraud on macro-economic statistics,
especially GDP. The term "fraud" is used as meaning unreporting or un-
derreporting income (e.g. to the tax authorities). The econclusion of
the analysis of growth ifures is that a bias in the growth of GDP of
more than 0.5% is very unlikely.

Secondary activities and the National Accounts: Aspecccts of the Dutch

gegsuien??ggggactice and its effects on the unofficial economy, Van
ck, R. .

In the process of estimating national product and other variables in
the National Accounts a number of methods is used to obtain initial
estimates for each economic activity. These methods are described and
for each method various possibilities for distortion are considered.

Comparability of 1n§ut-output tables in time, Al, P.G. and G.A.A.M.
Broesterhuizen (1983).

It is argued that the comparability in time of statistics, and input-
output tables in Earticular, can be filled in in various ways. The way
in which it is filled depends on the structure and object of the sta-
tistics concerned. In this respect it is important to differentiate be-
tween coordinated input-output tables, in which groups of units (indus-
tries) are divided into rows and columns, and analytical input-output
tables, in which the rows and columns refer to homogeneous activities.

The use of chain indices for deflating the National Accounts, Al,

P.G., B.M. Balk, S. de Boer and G.P. den Bakker (1985).

This paper is devoted to the groblem of deflatin§ National Accounts and
input-output tables. This problem is approached from the theoretical as
well as from the practical side. Although the theoretical argument
favors the use of chained Vartia-I indices, the current practice of
compilating National Accounts restricts to using chained Paasche and
Laspeyres Indices. Various possible objections to the use of chained
indices are discussed and rejected.

Revision of the system of National Accounts: the case for flexibility,
Van Bochove, C.A.  and H.K. van Tuinen (1985).

It is argued that the structure of the SNA should be made more flexi-
ble. This can be achieved by means of a system of a general purpose
core supplemented with specilal modules, is core is a fully fledged,
detailed system of National Accounts with a greater institutional
content than the present SNA and a more elaborate description of the
economy at the meso-level. The modules are more analytic and reflect
special purposes and specific theoretical views.

Integration of input-output tables and sector accounts; a possible
solution, Van den Bos, C. (1985).

The establishment-enterprise problem is tackled by taking the institu-
tional sectors to which the establishments belong intc account during
the construction of input—outgut tables. The extra burden on the con-
struction of input-output tables resulting from this approach is exa-
mined for the Dutch situation. An adapted sectoring of institutional
units is proposed for the construction of input-output tables.

A note on Dutch National Accounting data 1900-1984, Van Bochove, C.A.
(1985). . .
This note provides a brief survey of Dutch national accounting data for
1900-1984, concentrating on national income. It indicates where these
data can be found and what the major discontinuities are. The note
concludes that estimates of the level of national income may contain
inaccuracies; that its growth rate is measured accurately for the

eriod since 1948; and that the real income growth rate series for
E900-1984 may contain a systematic bias.
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The structure of the next SNA: review of the basic options, Van
Bochove, C.A. and A.M. Bloem (1985).

There are two basic issues with resgect to the structure of the next
version of the UN System of National Accounts. The first is its 'size':
reviewing this issue, it can be concluded that the next SNA should con-
tain an integrated meso-economic statistical system. It is essential
that the next SNA contains an institutional system without the imputa-
tions and attributions that pollute the present SNA. This can be
achieved by distinguishing, in the central system of the next SNA, a
core (the institutional system), a standard module for non-market
production and a standard module describing attributed income and
consumption of the household sector.

Dual sectoring in National Accounts, Al, P.G. (1985).

Following a conceptual explanation of dual sectoring, an outline is

%1ven of a statistical system with complete dual sectoring in which the
inkages are also defined and worked out. It is shown that the SNA 1968

is incomplete and obscure with respect to the links between the two

sub-processes, :

Backward and forward linkages with an application to the Dutch agro-
industrial complex, Harthoorn, R. (1985§.

Some industries induce production in other industries. An elegant
method is developed for calculating forward and backward linkages avoi-
ding double counting. For 1981 these methods have been applied to
determine the influence of Dutch agriculture in the Dutcg economy in
terms of value added and labour force.

Production chains, Harthoorn, R. (1986).

This paper introduces the notion of production chains as a measure of
the hierarchy of industries in the production process. Production
chains are sequences of transformation of products by successive indus-
tries. It is possible to calculate forward transformations as well as
backward ones.

The simultaneous compilation of current grice and deflated input-
output tables, De Boer, §. and G.A.A.M. Broesterhuizen (1986).

A few years ago the method of compiling input-output tables underwent
in the Netherlands an essential revision. The most significant impro-
vement is that during the entire statistical process, from the proces-
sing and analysis of the basic data up to and including the phase of
balancing the tables, data in current prices and deflated data are
obtained simultaneously and in consistency with each other.

A Kroposal for the sgnoptic structure of the next SNA, Al, P.G. and
C.A. van Bochove (1936).

Features of the hidden economy in the Netherlands, Van Eck, R. and
B. Kazemier (1986).

This paper presents survey results on the size and structure of the
hidden Eabour market in the Netherlands.

Uncovering hidden income distributions: the Dutch approach, Van
Bochove, C.A. (1987}.

Main national accounting series 1900-1986, Van Bochove, C.A. and T.A.
Huitker (1987).

The main national accounting series for the Netherlands, 1900-1986, are
provided, along with a brief explanation.

The Dutch economy, 1921-1939 and 1969-1985. A comparison based on
revised macro-economic data for the interwar period, Den Bakker, G.P.,
T.A. Huitker and C.A. van Bochove (1987).

A set of macro-economic time series for the Netherlands 1921-1939 is
resented. The new series differ considerably from the data that had
geen published before. They are also more comprehensive, more detailed,

and conceptually consistent with the modern National Accounts. The
macro-economic developments that are shown by the new series are dis-
cussed. It turns out that the traditional economic-historical view of
the Dutch economy has to be reversed.

Constant wealth national income: accounting for war danage with an ap-
glicat%ggsgg the Netherlands, 1940-1945, Van Bochove, C.A. and W. wvan
orge .
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The micro-meso-macro linkage for business in an SNA-compatible system
of economic statistics, Van Bochove, C.A. (1987).

Micro-macro link for government, Bloem, A.M. (1987).

This gaper describes the way the link between the statistics on govern-
ment finance and national accounts is provided for in the Dutch govern-
ment finance statistics,

Some extensions of the static open Leontief model, Harthoorn, R.{(1987).
The results of input-output analysis are invariant for a transformation
of the system of units, Such transformation can be used to derive the
Leontief price model, for forecasting input-output tables and for the
calculation of cumulative factor costs. Finally the series expansion of
the Leontief inverse is used to describe how certain economic processes
are spread out over time.

Compilation of household sector accounts in the Netherlands National
Accounts, Van der Laan, P. (1987).

This paper provides a concise description of the waX in which house-
hold sector accounts are compiled within the Netherlands National
Accounts, Special attention is paid to differences with the recommen-
dations in the United Nations System of National Accounts (SNA).

On the adjustment of tables with Lagrange multipliers, Harthoorn, R.
and J. van Dalen (1987). .

An efficient variant of the Lagrange method is given, which uses no
more computer time and central memory then the widely used RAS method.
Also some special cases are discussed: the adjustment of row sums and
column sums, additional restraints, mutual connections between tables
and three dimensional tables.

The nethodology of the Dutch system of quarterly accounts, Janssen,
R.J.A. and S.B. Algera (1988).

In this paper a description is given of the Dutch system of quarterly
national accounts. The backbone of the method is the compilation of a
quarterly input-output table by integrating short-term economic sta-
tistics.

%ngg?tions and re-routeings in the National Accounts, Gorter, Cor N.

Starting out from a definition of ‘actual’ transactions an inventory of
all imputations and re-routeings in the SNA is made. It is discussed
which of those should be retained in the core of a flexible system of
National Accounts. ConceEtual and practical questions of presentation
are brought up. Numerical examples are given.

Registration of trade in services and market valuation of imports and
exports in the National Accounts, Bos, Frits (1988).

The registration of external trade transactions in the main tables of
the National Accounts should be based on invoice value; this is not
only conceptually very attractive, but also suitable for data collec-
tion purposes.

The institutional sector classification, Van den Bos, C. (1988).
A background paper on the conceptual side of the érouping of financing
units. A limited number of criteria are formulated.

The concept of (transactor-)units in the National Accounts and in the
basic system of economic statistics, Bloem, Adriaan M. (1989).

Units in legal-administrative reality are often not suitable as statis-
tical units in describing economic processes. Some transformation of
legal-administrative units into economic statistical units is needed.
This paper examines_this transformation and furnishes definitions of
economic statistical units. Proper definitions are especially important
because of the forthcoming revision of the SNA.

Regional income concepts, Bloem, Adriaan M. and Bas De Vet (1989).

In this_paper, the conceptual and statistical problems involved in the

regionalization of national accounting variables are discussed. Exam-
lés are the regionalization of Gross Domestic Product, Gross National
ncome, Disposaﬁle National Income and Total Income of the Population.
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The use of tendency survefa in extrapolating National Accounts, Oudde-
ken, Frank and Gerrit Zijlmans (1989?.

This paper discusses the feasibility of the use of tendency survey data
in the compilation of very timely Quarterly Accounts. Some preliminary
estimates of relations between tendency survey data and regular Quar-
terly Accounts-indicators are also presented.

An economic core system and the socio-economic accounts module for the
Netherlands, Gorter, Cor N. and Paul van der Laan (1989).

A discussion of the core and various tgpes of modules in an overall
system of economy related statistics. Special attention is paid to the
Dutchdgoglo-economic Accounts. Tables and figures for the Netherlands
are added.

A szstens view on concepts of income in the National Accounts, Bos,
Frits (1989).
In this paper, concepts of income are explicitly linked to the purposes
of use and to actual circumstances. Main choices in defining income are
resented in a general system. The National Accounts is a multi-purpose
ramework. It should therefore contain several concepts of income, e.g.
differing with respect to the production boundary. Furthermore, con-
cepts of national income do not necessarily constitute an aggregation
of income at a micro-level.

?5395? treat borrowing and leasing in the next SNA, Keuning, Steven J.
The use of services related to borrowing money, leasing capital goods,
and renting land should not be considered as intermediate inputs into
specific groduction processes. It is argued that the way of recordin
the use of financial services in the présent SNA should remain 1arge%y
intact.

A summary description of sources_and methods used in compiling the
final estimates of Dutch National Income 1986, Gorter, Cor N. and
others (1990).

Translation of the inventory report submitted to the GNP Management
Committee of the European Communities.

The_registration of processing in make and use tables and 1ngut-output
tables, Bloem, Adriaan M., Sake De Boer and Pieter Wind (1993).

The registration of processing is discussed primarily with regard to
its ef%ects on input~output-tyge tables and input-output quotes. Links
between National Accounts and basic statistics, user demands and inter-
national guidelines are examined. Net recording is in general to be
preferred. An exception has to be made when processing amounts to a
complete production process, e.g. o0il refineries in the Netherlands.

A proposal for a SAM which fits into the next System of National
Accounts, Keuning, Steven J. (1990).

This paper shows that all flow accounts which may become part of the
next gystem of National Accounts can be embedded easily in a Social
Accounting Matrix (SAM). In fact, for many purposes a S5AM format may be
preferred to the traditional T-accounts for the institutional sectors,
since it allows for more flexibility in selecting relevant classifica-
tions and valuation principles.

Net versus gross Rational Income, Bos, Frits (1990).

In practice, gross figures of Domestic Product, National Product and
National Income are most often preferred to net figures. In this paper,
this practice is challenged. Conceptual issues and the reliability of
capital consumption estimates are discussed.

Concealed interest income of households in the Netherlands; 1977, 1979
and 1981, Kazemier, Brugt (1990). .
The major problem in estimating the size of hidden income is that total
income’, reported plus unreported, is unknown. However, this is not the
case with total interest income of households in the Netherlands. This
makes it possible to estimate at least the order of magnitude of this
art of hidden income. In this paper it will be shown that in 1977,
979 and 1981 almost 50% of total interest received by households was

concealed.
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Who came off worst: Structural change of Dutch value added and employ--
?fggoguring the interwar period, Den Bakker, Gert P. and Jan de Gijt
In this paper new data for the interwar period are presented. The dis-
tribution of value added over industries and a break-down of value
added into components is §iven. Employment by industry is estimated as
well. Moreover, structural changes during the interwar years and in the
more recent past are juxtaposed.

The supply of hidden labour in the Netherlands: a model, Kazemier,
Brugt and Rob van Eck (1990).

This paper presents a model of the supply of hidden labour in the
Netherlands. Model simulations show that the supply of hidden labour is
not very sensitive to cyclical fluctuations. A tax exemgt of 1500 guil-
ders for second jobs and a higher probability of detection, however,
may substantially decrease the magnitude of the hidden labour market.

Benefits from productivity growth and the distribution of income,
Keuning, Steven J. (1950} :

This paper contains a discussion on the measurement of multifactor pro-
ductivity and sketches a framework for analyzing the relation between
productivity changes and changes in the average factor remuneration
rate by industry. Subsequentlz, the effects on the average wage rate by
labour category and the household primary income distribution are
studied. ,

Valuation Erinciples in sugply and use tables and in the sectoral
accounts, Keuning, Steven J., {1991).

In many instances, the valuation of transactions in goods and services
in the national accounts poses a problem. The main reason is that the
price paid bK the purchaser deviates from_ the price received by the
producers. The paper discusses these problems and demonstrates” that
different valuations should be used in the supply and use tables and
in the sectoral accounts,

The choice of index number formulae and weights in the National
Accounts. A sensitivity analysis based on macro-economic data for the
interwar period, Bakker, Gert P. den (1991).

The sensitivity of growth estimates to variations in index number
formulae and weighting procedures is discussed. The calculations
concern the macro-economic variables for the interwar period in the
Netherlands. It appears, that the use of different formulae and
weights yields large differences in growth rates. Comparisons of Gross
Domestic” Product §rowth rates among countries are presently obscured
by the use of different deflation methods. There exists an urgent need
for standardization of deflation methods at the international level.

Volume measurement of govermment output in the Netherlands; some
alternatives, Kazemier, Brugt (1991).

This paper discusses three alternative methods for the measurement of
the production volume of government. All methods yield almost similar
results: the average annual increase in the last two decades of
government labour productivity is about 0.7 percent per full-time
worker equivalent. The implementation of either one of these methods
would have led to circa 0.1 percentage points higher estimates of
economic growth in the Netherlands.

An environmental module and the complete system of national accounts,
Booé Abram J. De, Peter R. Bosch, Cor N. Gorter and Steven J. Keuning
1991).
é lin&age between environmental data and the National Accounts is often
limited to the production accounts. This paper argues that the conse-
quences of economic actions on ecosystems and vice versa should be
considered in terms of the complete System of National Accounts (SNA).
One should begin with relating volume flows of environmental matter to
the standard economic accounts. For this purpose, a so-called National
Accounting Matrix including Envirommental Accounts (NAMEA) is proposed.
This is i%lustrated with an example.
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Deregulation and economic statistics: Europe 1992, Bos, Frits (1992).
The consequences of deregulation for economic statistics are discussed
with a view to Europe 1992, In particular, the effects of the introduc-
tion of the Intrastat-system for statistics on international trade are
investigated. It is argued that if the Statistical Offices of the EC-
countries do not respond adequately, Euroge 1992 will lead to a dete-
rioration of economic statistics: they will become less reliable, less
cost effective and less balanced.

The history of national accounting, Bos, Frits (1992).

At present, the national accounts in most countries are compiled on the
baslis of concepts and classifications recommended in the 1968-United
Nations guidelines. In this paper, we trace the historical roots of
these éuldellnes (e.g. the work by King, Pettz, Kuznets, Keynes, Leon-
tief, Frisch, Tinbergen and Stone?, compare the subsequent puidelines
ang gkﬁcuss also alternative accounting systems like extended accounts
an S.

Quality assessment of macroeconomic figures: The Dutch Quarterly Flash,
Rein1n§a Ted, Gerrit Zijlmans and Ron Janssen (1992).

Since 9é9-IV, the Dutch Central Bureau of Statistics has made prelimi-
nary estimates of quarterly macroeconomic figures at about 8 weeks
after the end of the reference quarter. Since 1991-I1, a preliminary or
"Flash" estimate of GDP has been published. The decision to do so was
based on a stud¥ comparing the Flash estimates and the regular Quar-
terly Accounts tigures, which have a '17-week delay. This paper reports
on a similar study with figures through 1991-III.

Quali imgrovement of the Dutch Quarterly Flash: A Time Series
??3%¥§ s of some Service Industries, Reinlnga, Ted and Gerrit Zijlmans

The Dutch Quarterly Flash (QF) is, just like the regular Quarterly
Accounts (QA), a fully integrated statistic based on a quarterly
updated inpuc-outgut table. Not all short term statistics used to
update the QA’'s I0-table are time1¥ enough to be of use for the QF, so
other sources have te be found or forecasts have to be made. In large
parts of the service industry the latter is the only possibility. This
paper reports on the use of econometric techniques (viz. series” decom-
position and ARIMA modelling) to improve the quality of the forecasts
in five parts of the service industry.

A Research and Development Module supplementing the National Accounts,
Bos, Frits, Hugo Hollanders and Steven Keuning (19392).

This paper presents a national accounts framework fully tailored to a
description of the role of Research and Development (R&D) in the
national economy. The framework facilitates to draw macro-economic
conclusions from all kinds of data on R& (also micro-data and quali-
tative information). Figures presented in this way can serve as a data
base for modelling the role of R&D in the national economy.

The allocation of time in the Netherlands in the context of the SNA; &
module, Kazemier, Brugt and Jeanet Exel (1992).

This paper presents a module on informal production supglementing the
National Accounts. Its purEose is to incorporate informa production
into the concepts of the SNA, The relation between formal and informal
production is shown in the framework of a Social Accounting Matrix
(SAM{. To avoid a controversial valuation of informal production, the
module constists of two SAMs. One expressed in actual prices with
informal labour valued zero, and one which expresses the embedded
informal labour input measured in terms of hours worked.

National Accounts and the enviromment: the case for a system’'s
approach, Keuning, Steven J. (1992).

Tge present set 6f main economic indicators should be extended with one
or a few indicators on the state of the environment. This paper lists
various reasons wh¥ a so-called Green Domestic Product is not suitable
for this purpose. Instead, a system’'s_approach should be followed. A
National Rccounting Matrix including Environmental Accounts (NAMEA) is
presented and the way to derive one or more separate indicators on the
environment from this information system is outlined.
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How to treat multi-regional units and the extra-territorial region

in the Regional Accounts?, De Vet, Bas (1992).

This paper discusses the regionalization of production and capital
formation by multi-regional kind-of-activity units. It also examines
the circumstances in which a unit may_be said to have a local kind-of-
activity unit in the extra-territorial region and what should be
attributed to this "region”.

A historical Social Accounting Matrix for the Netherlands (1938), Den
Bakker, Gert P,, Jan de Gijt and Steven J. Keunin§M(1992).

This paper presents a Social Accounting Matrix (SAM) for the Nether-
lands in 1938, including related, non-monetary tables on demographic
characteristics, employment, etc. The distribution of income and expen-
diture among household subgroups in the 1938 SAM is compared with con-
comittant data for 1987.

gri%{ggg?d development of the Dutch National Accounts, Den Bakker, Gert

This pager describes the history of national accounting in the Nether-
lands. After two early estimates in the beéinninﬁ of the nineteenth
century, modern national accounting started in the 1930s on behalf of
the Tinberéen model for the Dutch economy. The develogment spurred up
after World War II to provide data to the government for economic
planning purposes. In the 1980s, the development was towards a flexible
and institutional approach. .
Compiling Dutch Gross National Product §GNP)' summary report on the
final estimates after the revision in 1992 ﬁos, Frits (1992).

This summary report describes the sources and methods used for compi-
ling the final estimate of Dutch Gross National Product after the
revision of the Dutch National Accounts in 1992, Attention is focused
on t?ebfstimation procedures for 1988. A more extensive report is also
available.

Major changes and results of the revision of the Dutch National
Accounts in 1992, Department of National Accounts (1992, forthcoming).
The revision in 1992 has improved the Dutch National Accounts in three
ways. First, new and other data sources have been used, like Production
statistics of service industries, the Budget Survey and Statistics on
fixed capital formation. Secondly, the integration process has been
improved by the use of detailed make- and use-tables instead of more
aggregate 1ngut-output”tables. Thirdly, several changes in bookkeeping
conventions have been introduced, like a net instead of a gross regis-
tration of processing to order.

A National Accounting Matrix for the Netherlands, Keuning, Steven and
Jan de Gijt (1992).
Currently, the national accounts typicallX use two formats for presen-
tation: matrices for the Input-Output tables and T-accounts for the
transactions of institutional sectors. This paper demonstrates that
resently available national accounts can easily be transformed into a
Bational Accounting Matrix (NAM). This may improve both the trans-
parency and analytic usefulness of the complete set of accounts.

Integrated indicators in a National Accounting Matrix including
environmental accounts (NAMEA); an apglication to the Netherlands, De
Haan, Mark, Steven Keuning.and Peter Bosch (1993). )

In this paper, environmental indicators are integrated into a National
Accounting Matrix including Environmental Accounts (NAMEA) and are put
on a par with the major aggregates in the national accounts, like
National Income. The environmental indicators reflect the goals of the
environmental policy of the Dutch government. Concrete figures are
presented for 1989. The NAMEA is optimally suited as a data base for
modelling the interaction between the national economy and the
environment. :



NA/61 Standard national accounting concepts, economic thenrz and data compi-
lation issues; on constancy and change in the United Nations-Manuals on
national accounting (1947,71953, 19638 and 1993), Bos, Frits (1993).

In this paper, the four successive guidelines of the United Nations on
national accounting are discussed in view of economi¢ theory (Keynesian
analysis, welfare, Hicksian income, input-output analysis, etc.) and
data compilation issues (e.g. the link with concepts in_ administrative
data sources). The new guidelines of the EC should comglement those of
the UN and be simpler and more cost-efficient. It should define a
balanced set of operational concepts and tables that is attainable for
most EC countries within 5 years.
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