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INTEGRATING INDICATORS IN A NATIONAL ACCOUNTING MATRIX INCLUDING 

ENVIRONMENTAL ACCOUNTS (NAKEA): 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 al1 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 environmental 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 statistica1 framework at a meso-level from which inte- 

grated econornic and environmental indicators are derived. The NAMEA may als0 

serve as a data base and analytica1 device for modelling interactions 

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

The standard System of National Accounts (SNA) is an integrating framework fox 

the description of economic transactions and balance sheets. This system does 

not pretend to account for al1 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 co-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 al1 

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 ánd 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 



one or more of the present indicators wil1 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 

natura1 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 alco provides data in the required format for al1 

kinds of analyses. This can vary frÓm the very simple calculations presented 

in section 4 of this paper or 'quick and dirty' multiplier experiments based 

on the matrix inverse to advanced genera1 equilibrium model simulations. Such 

simulations can then also serve to explore the trade-offs between economic, 

social and environmental objectives at the macro-level. 

Genera1 features of the environmental module are reviewed in Section 2l. 

In section 3, environmental themes are introduced as a practica1 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 Boo et a l .  (1991) end Keuning (1992a). 
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2. Design of a NAKEA for the Netherlands 

2.1 Genera1 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. Al1 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 wil1 be presented in additional tables, whereby a 

single cell in table 1 is expanded int0 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 int0 intermediate, household and government consumption, gross capital 

formation and exports. Al1 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 

al1 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). 
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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 cum which represents the value of total 

use . 

The production account (#3) registers output as receipts of production 

activities, and intermediate consumption, consumption of fixed capita1 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 int0 the environment (vector #3,9). 

It is generally felt that the pollution caused by final consumption should 

also be taken int0 account. In account 2, household consumption is reclassi- 

fied by consumption purpose3. 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 (lb), Manufacturing (IC, ld and le), energy generation (lf), 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 incorne generation account ( # 4 ) .  In this 

account, prirnary income from production activities is classified by primary 

income categories (wages and salaries, employers' social contributions and 

3. In the fult matrix shoun in Annex A, consunption retated to private transportation is separated 

from other consunption. 



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 consuiption activities 

Production Activities SBI-Code (Dutch Standard industrial Code) 

la. Agriculture 
lb. Oil refineries 
IC. Chemica1 industry 
Id. Basic metel industry 
le. Other manufacturing 
lf. Electricity generation 
lg. Construction 
lh. Transport 
li. Services and Other 

Consunption Activities 

2a. Transport 
2b. Other purposes 

01.1 and 01.2 
28.1 
29 end 30 
33 
2 excl. 28.1 end 29, 3 excl. 30 end 33 
40.1 
5 
7 excl. Ti 
01.3-01.5, 02, 03, 1, 40.2, 40.3, 6, 77, 8 end 9 

Goods and Services 

Refined petroleun products end Transport equipnent 
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 goverment and household groups have outlays on consumption and the 

balance, (net) saving, is put on the capita1 account. 

The capita1 account describes the generation of net worth due to saving and 

the balance of capita1 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 capita1 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. 



The rest of the world account is divided into a current and a capita1 

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 capita1 account of the rest of 

the world (cel1 #8b,8a). The NAMEA also accommodates physical flows of pollu- 

tants across the border. In row #8 acidifying substances that were emitted 

abroad, float int0 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 (#ga-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 

households4. 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 country5. 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 int0 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 int0 composting plants, separating installations 

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

4. Ernissions from goverment consumption are supposed t o  take place during the production of government 

services and are therefore registered as emissions from production a c t i v i t i e s .  

5 .  No information i s  avai l ab le  on emissions o f  Dutch vehicles abroad. Uhi l e  these emissions have not been 

added i n  the emission account, emissions from foreign vehicles i n  the Netherlands have not been sub- 

tracted. I t  i s  thus assuned that these inaccuracies i n  our data cancel out. 



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, colum #O (#2,9, #3,9 end #8a,9) in the NAMEA (mln KG; CFCs and halons 
in 1000 KG) 

year 1989 CO2 N20 CH4 CFCs+halons NOx S02 NH3 P N Uaste(net1 

mln kg 1000 kg mln kg 

Household Consurption 
O.U. Transport 12833 O 4 O 132 3 O O 39 162 

Other Purposes 19300 2 9 3157 19 1 10 13 64 7064 

Product ion 
Agriculture 
Manufacturing 
o.w. Oil Refineries 

Chemica1 Industry 
Basic Metal Industry 
Other Manufacturing 

Electricity Generation 
Construction 
Transport 
Services and Other 

Total Inland Supply 158019 33 571 15783 576 211 248 166 1316 25465 

Inport of Foreign 
Ernissions (#8a,9) 

- - - p  - - - - p  

Total Supply 
(Colurn S m  #O) 158019 33 570 15783 685 312 272 166 1316 25465 

a) These data are available kit not recorded because the concomitant policy objectives have been formulated 
for emissions end not for depositions. 

Sources: CO2, NO,, S02, Uaste, P (Phosphorus) and N (Nitrogen) emission data from CBS; 
NO,, S0 end NH3 import data based on information from RIVM; 
P (~hos&orus) end N (Nitrogen) import data from CBS; 
NH3, N O end CH,, emission data from RIVM; and 
~ ~ ~ / h a f o n  emission data are intrapolations based on VROM-data. 

In sub-matrix #9,10 al1 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 



changes on people, plants and animals, grouped in the following broad cate- 

gorie~: 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 absorpt ion o f  emissions, row #9 (W.3 #9,8a end #9,10) i n  the NAMEA (mln KG; CFCs and 
halons i n  1000 KG) 

year 1989 

Inc inera t ion  (#9j,3) 

Export o f  Emissions 
(#9,8a) 

A l loca t ion  t o  Theme 
(#9,10) 

Total Absorption 
(Row Sun #9) 

C02 N20 CH4 CFCs+halons NOx S02 NH3 P N Vaste(net) 

mln kg 1000 kg mln kg 

a) These data are ava i leb le  but not recorded because the concomitant p o l i c y  object ives have been 
formulated f o r  emissions anti not  f o r  depositions. 

Sources: CO2, N0 , S02, Vaste, P (Phosphorus) and N (Nitrogen) emission data: CBS (1991b) 
P mi hos ho rus) and N (Nitrogen) export data: CBS 
NO,, S02 and NHg export data based on information from RIVM 
N H 3 ,  N O and CH,, emission data: RIVM 
~ ~ ~ / h a ? o n  emission data are interpokations 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 NH3 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 cel1 #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 # g e .  Therefore a separate nitrogen (N) emission 

account has been inserted (#9i); 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- 

wise . 

The column totals of account #l0 cannot be computed by an ordinary sum- 

mation. An aggregation of agents per environmental theme requires that the 

contents of each cel1 are expressed in so-called 'environmental stress equi- 

valent~'. In this way, the contribution of al1 agents involved in a certain 

environmental theme is transformed from kilograms int0 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 to 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 #ll. This is 



elaborated in sub-section 3.2 below for acidification. For the other themes, 

only emission indicators could be constructed - cf. vector #10,6. 



3. Conpiling environmental indicators by environmental thene 

3.1 Environmental themes in the NAKEA 

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. Enviromiental agents and themes taken into account in this article 

Enviromiental Themes Agent s Enviromntal Stress Equivalents 

Greenhouse Effect CO2, N2 0 and CH,, Global Uarming Potentials (GUP) 
Depletion of the Ozone Layer CFC8s end halons Ozone Depletion Potentials (ODP) 
Acidification S02 , NO, end NH3 Acidification Equivalents (PAE) 
Eutrophication N and P Eutrophication Equivalents (PEE) 
Accunulation of Vaste waste Kilogram (mln KG) 

Greenhouse effect 

Among the expected consequences of atmospheric pollution are global climate 

changes. The changes in concentration of co-called greenhouse gases in the 

atmosphere wil1 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 (CO2), methane (NH,) and nitrous oxide 

(N20). 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 

CO2-equivalents; these are alco called Global Warming Potentials (GWP). This 

is the CO2 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 int0 GWPs have been based on IPCC 

(1992). Table 6 covers approximately 88 percent of al1 greenhouse gases 



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 GUP, 1989 (# 9a-9c,10a) 

Emi ss i on Global Uarming Potential Emi ss ion 
in mln kg GUP/ kg in GUP 

Total (#10a) 173199 

Source: CO2 emission: CBS; N20 and CH,, emission: RIVM; global warming potential: IPCC (1992). 

Deplet ion 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 W-radiation. A decreasing ozone con- 

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

health and possibly on ecosystems too. 

Chlorofluorocarbons (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 al1 use of 

products containing CFCs or halons will cause ernissions, namely when the 

depreciated commodities are discarded. Besides, the purchase of these products 

will als0 lead to ernissions in the reference period in co 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 



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 int0 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 int0 ODPs, 1989 

Ozone Deplet ion 
Use in Potential Use in 
kg ODP/kg ODP 

CFC- 1 1  5747 1 5747 
CFC- 12 1477 1 1477 
CFC- 13 3 1 3 
CFC- 1 13 1222 0.8 978 
CFC-114  85 1 85 
CFC-115 101 0.6 60 

Total (#d and #lob) 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 l,l,l-trichoroethane. Data on HCFCs and methylbromide were too scarce to 

allow for their incorporation in this NAMEA. 

Acf díficatf OR 

Deposition of acid substances has lead to changes in the composition of soil 

and surface waters in the Netherlands. This process wil1 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 (NOz), sulphur dioxide (SOz) and ammonia (NHJ). The potential 

contribution to acidification of each of these substances can be expressed in 



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) S02, or 1 mol (46 grams) N O 2 ,  or 1 mol 

(17 grams) NH, (Schneider and Bresser, 1988). 

Emissions as well as depositions can be expressed in potential acid equiva- 

lent~. Because the transformation of ammonia int0 HNO3 requires a number of 

reactions, involving bacteria in soil and water, ammonia emissions expressed 

in potential acid equivalents may somewhat overestimate the contribution of 

NHJ 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 (Nd-9f, lob) 
- - 

Ernissions in the Potential Acid Equivalent Ernissions in 
Netherlands (mln kg) (PAE/kg) 1000 PAE 

NO, 576 1/46 12522 
S02 21 1 1 /32 6594 
NH3 248 1/17 14588 

Depositions in the Potential Acid Equivalent Depositions in 
Netherlands (mln kg) (PAE/kg) 1000 PAE 

NO, 181 1/46 3937 
s02 146 1/32 4548 
NH3 126 1/17 7433 

Total (#llc) 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 int0 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 cel1 #10,11, for instance concerning the 

depositions by province (see table 9). In turn, these depositions can be 



juxtaposed with indicators on changes in environmental conditions such as the 

vitality of forests. 

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

Drenthe 
Overijssel 
Gelderland 
Utrecht 
N-Brabant 
Limburg 
Other 
provinces 

The Nether- 
L ands 

Forest 
Depositions 1989 Area 1989 

PAE X PAE/ha. l00 he X 

Vitality of Forests 

G o d  Reasonable Bad 
1989 1990 1991 1989 1990 1991 1989 1990 1991 

Note: 
Sources: 

The sample size in the other provinces is too smal1 to enable conparisons. 
Depositions: Heij and Schneider (1991); 
Vitality of forests: Bosbouuvoorlichting (Netherlands 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. 

Eu trophication 

Eutrophication occurs when an abnormal amount of nutritious substances for 

plants disturbs ecological processes. Among the effects are: locs 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 int0 kilogram P and N. 



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 natura1 circumstances, a 1 to 10 ratio between nitrogen and phosphorus is 

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

Table 10. Conversion o f  eutrophying emissions and deposit ions i n t o  PEE W h - 9 i ,  10d) 

Emi ss i ons 
Po ten t ia l  Eutrophicat ion 

(mln kg) Equivalent (PEE/kg) (mln PEE) 

Phosphorus (P) 1 66 l 166 
Nitrogen (N) 1316 O. 1 132 

Inports, exports and deposit ions 
Po ten t ia l  Eutrophicat ion 

(mln kg) Equivalent (PEE/kg) (mln PEE) 

I i rports o f  fo re ign  
emissions 
Phosphorus (P) 20 
Nitrogen (N) 417 
Total 

Exports o f  emissions 
Phosphorus (P) 25 
Nitrogen (N) 5 84 
Total 

Depositions 
Phosphorus (P) 161 
Nitrogen (N) 1149 
Total 

Source: Emissions end depositions: CBS (1990b) 
PEES: VROM (1992a) 

The depositions (or imrnission) int0 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 als0 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. 



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 substancec. 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 practica1 argument, this 

waste cannot be seen as presently generated waste because the pollution is not 

the result from current economic activities. Excess manure is als0 excluded. 

As the limited capacity of waste dumping sites is our main point of interest, 

the common unit for al1 types of waste is the kilogram (cf. cells #9j,10e and 

Total #10e). A volume measure (m3) 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 int0 the economic system (e.g. 

recycled, composted or incinerated ~aste)~. 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. cel1 #9j,3). 

3.2 The conpilation of environmental indicators by environmental tñeme 

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 i s  not shoun i n  this NAMEA, as i t  i s  concerned with outputs 
that can be delivered or provided to other units (including the envi romnt)  only (see: UN 1992, Chapter 
V I ,  page 2 end De Boo et  a l  (1991)). 



These indicators are derived frorn 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 i s  cornputed this means that a separate indicator for 

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

count ing. 

Table 11. The confrontat ion o f  emission/deposition Levels end p o l i c y  targets  

1989 P o l i y  G d  2000 Indicator Value 

Greenhouse E f f e c t  (WP) 
C02 158019 150494 1 .O5 
'b Cl 8910 1O80Oa ) 0.83 
CH4 6270 925Ba ) 0.68 

Deplet ion of the Otone Layer (@P) 12451 11069) 1 .M 

Eutrophicat ion (PEE) 
P 
N 

Accunulation o f  waste ( m l n  K G )  t4m 5000 Z.% 

A c i d i f i c a t i o n  (PAEI 15918 814ó 1.95 
( P A E / H ~ * I O ~  4757 2400 1 .95 

Note: Only the ind ica to rs  p r i n t e d  i n  boid are inplemented i n  the NAMEA. 
a) These p o l i c y  targets  are s l i g h t l y  corrected t o  account f o r  adjusted GUP-conversions i n  

comparison w i th  VROM (1992a), see sect ion 3, greenhouse e f fec t .  
b) In t rapolated p o l i c y  target  f o r  1989, i n  t h i s  case based on a complete ban o f  CFCs end 

halons i n  1995. 
c) This p o l i c y  target  i s  s l i g h t l y  corrected i n  comparison wi th  VROM (1992a): i n  add i t i on  t o  

emissions i n t o  water end s o i l s  i t  enconpasses n i t rogen containing a i r  emissions. 
Source o f  p o l i c y  goals: VROW (1989, 19928 end 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 depositions. In order to denominate al1 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 



2000. In table 11, actual ernissions and depositions in 1989 are compared with 

these targets7 . 

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 v a l u e .  In the CFC/halon indicator a comparison is 

made between the actual and the planned CFC/halon use i n  1989, assuming a 

linear reduction pattern between 1980 and 1995. 

7. This procedure i s  very similar to the presentation of envi romnta l  indicators and targets i n  VROW (19928). 
as copied i n  the annuel govermnt budget report (Netherlands Ministry of Finance, 1992). However, a feu 
of the themes presented there could not yet be put i n  our conprehensive national accounting franeuork, 
due to lack of data. 
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4. The porential impact of economic activities on the environment 

This section containc an analysis concerning the porential 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 rable 3 have been converted int0 

environmental stress equivalents and subsequently aggregated by themes. In 

this way the contributions of consumption purposes and production activities 

to specific themes are illustrated8. 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, chemica1 and 

basic metal industries. 

Manufacturing contributes most to the global warming problem. In relative 

terms however, electricity generation is far more important (1% of value 

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 N H J .  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 al1 acid emissions come 

from 'transport'. Only a smal1 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 totai CFC/halon use by activity (VROM, 1991a) is available. These data have 
been used whereby it i s  assuned thet the distribution of ODPs equals the distribution of total CFC/halon 
use in table 3. 



Table 12. The contribution of emissions by production and consumption activities to environmental themes, l989 (%). 
Net Employ- Private Green- Ozone Acidi- Eutro- Waste Weighted average contribution 
Domestic ment Consump- house layer fica- phica- AI1 excl. excl. excl. 
Product t ion effect depl. tion t ion themes ODPs PEES OPDs&PEEs 

Production activities 
Agriculture 
Manufacturing 

Refineries 
Chemica1 Industries 
Basic Metals 
Other Manufacturing 

Electticity Generation 
Construction 
Transport 
Services and Other Activities 

Consumption 
Transport 
Other Purposes 

Total 100 100 100 100 100 100 100 100 100 100 100 I00 



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: 

E t o t a i ,  j 

t a r g e t ,  j E t a r s e t ,  j 
l 

- 

'i The overall relative environmental contribution per production activity 

or consumption purpose, i 

Ei j - The contribution of activity i to theme j (in theme equivalents) 

Et o t a l ,  j a Total contribution to thema j (in theme equivalents) 

Et a,g e t ,  j - Etnission policy target for thame j (in theme equivalents) 

The overall relative contribution per activity (Ci) 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 al1 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- 



tions of acid substances and dwnped waste come closer to this objective than 

the concomitant emissions. On the other hand, for the analysis in this sec- 

tion, al1 weighrs chould be based on one common underlying principle; the 

distance berween emissions and the corresponding policy targets for these 

emissions. 

Table 13. A carparison of tuo types of indicators for  ac id i f ica t ion  and waste. 

Acidif ieation 
Emi ss i ons 

NO, (mln KG) 
SOz (mln KG) 
NH3 (mln KG) 

Total (PAE) 
Depositions (PAE) 

i k t e  
Generation of (mln KG) 
Accrmulation (mln KG) 

1989 Pol icy Goal 2000 Indicator Value 

425 238 2.42 
207 75 2.81 
238 83 3.02 

33704 12342 2.73 ( indicator used i n  the analysis) 
15918 8146 1.95 (NAMEA-framwork indicator) 

25465 14500 1.76 ( indicator used i n  the analysis) 
14737 5000 2.94 (NAMEA-f ramwork indicator) 

Sources: Ac id i f ica t ion  emission policy targets : VROM 1990 
Vaste generation po l icy  targets : VRON 1992c 

Evidently, the relative contributions to environmental precsure 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 environmental burdens caused by production and consumption 

activities as the themes included are certainly among the most serious ones. 

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 ga-9d). In column 9b, 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 als0 reflected in the aggregation over themes (table 12, column 

ga). As mentioned earlier, this is largely due to the agricultural NHJ 

emissions. Even if the PEES are left out (column 9c), the relative contri- 

bution of agriculture to total environmental pressure substantially exceeds 

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



Similarly, the contribution of oil refineries, chemica1 industries and 

electricity generation to the overall environmenral indicator is larger than 

rhe direct econornic 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. 



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 al1 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 int0 theme indicator values. This yields five aggregate 

environmental indicators which fit int0 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 itsel£ not dependent 

on the exact conversion of emissions int0 environmental stress equivalents. 

The current presentation of environmental thernes 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 : 



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 o£ the NAMEA-design to advances in knowledge on environ- 

mental issues and irnprovements 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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Annual Report 1991. (VROM, Den Haag). VROM, 1992c, Milieuprogramma 
(Environmental programme) 1993-1996, voortgangrapportage. (VROM, 's Den 
Haag). 
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Annex B. Compiling environmental data for the  NAMEA 

This annex presents an overview of data compilation procedures. Refexences 

are provided for al1 (CBS and non-CBS) data used in this NAMEA. 

1. Air csirissions 

Emission statistics for C O z ,  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 clacsification (SBI ) .  These 

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

three categories: 

1. Process enissions are only related to production activities and directly 

implementable in the NAMEA. 

2. Emissions from the cdustion 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. Uobile emissions are related to a diversity of sources (household 

consumption and many production activities) and are not directly implemen- 

table in oux module, because only part of the mobile emissions from produc- 

tion can be related to the production activity 'Transport' (SB1 7 excl. 

7.7). A large proportion of al1 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-ernissions. For emissions from mobile sources, the classification 

used is presented in table B.l. 

Table 0.1. Mobile sources. 

Passenger Cars (nissions cen be separated i n  those for production, consunption a d  foreign use) 

Pick-up trucks 
Lorries, Tractors end Buses 

Special vehicles, Motor Cycles and Mopeds 
Other Mobile Sources (inlend navigation, railroad transport end a i r  transport) 

Emissions from mobile sources have to be re-arranged according to a S B I -  



classification. In the CBS-statistic 'air pollution from passenger car use' 

(CBS, 1992a) the emissions from passenger car use are divided int0 private- 

and business related. A fuxthex allocation of emissions due to business rela- 

ted passenger car use is based on a rough estimate, namely by uslng data con- 

cerning the destination of investments by type of asset. As data on Dutch 

emissions abroad were missing, foreign emissions have not been cubtracted from 

Dutch emissions. It is thus assumed that these emissions cancel out8. 

With the help of the CBS publication 'Air pollution from road rraffic' 

(CBS, 1992b), it is possible to allocate the emissions of CO2, SO, and NO, 

from passenger cars, pick-up trucks, lorries, tractors, special vehicles and 

buses to production activities (SBI-1 digit). The CBS-publication 'hership 

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 emissionc is presented. 

8. This could understate to ta l  Dutch emissions because foreign emissions from passenger cars i n  the 
Netherlands are probably tess than Dutch emissions from passenger cars abroad. 



Table 8.2. An a l l o c a t i o n  o f  s ta t ionary  and mabile COZ m i s s i o n s  t o  product ion a c t i v i t i e s  end 

consunption purposes, 1989. 

Stat ionary Uobi te Tota l  

Special Passenger Cars To ta l  
l o r r i e s  and Vehicles Pick Up Trucks 

Tractors end Buses And Other 

mln kg 

Agr i cu l tu re  

Manuf actur  i ng 

o.w. O i l  Ref iner ies 

Chemical Ind. 
Basic Metal Ind. 

Other Manufacturing 

E l e c t r i c i t y  Generation 

Construct ion 

Transport 

Services and Other 

Households 

Table 8.3. An a l l o c a t i o n  o f  s ta t ionary and mobile NO, emissions t o  product ion a c t i v i t i e s  and 

concunption purposes, 1989. 

Stat ionary Mobile Tota l 

Special Passenger Cars Tota l  

Lo r r ies  end Vehicles Pick Up Trucks 

Tractors and Buses And Other 

Agr i cu l tu re  

Manufacturing 

o.w. O i l  Ref iner ies 

Chemical Ind. 
Basic Metal Ind. 
Other Manufacturing 

E l e c t r i c i t y  Generation 

Construction 

Transport 

Services and Other 

Households 



Table B.4. An al locat ion o f  stationary a d  mobile SDZ emissions to production a c t i v i t i e s  end 
consurption purposes, 1989. 

Stationary Mobi l e  Total 

Special Passenger Cars Total 
Lorries and Vehicles Pick Up Trucks 

Tractors and Buses And Other 

Agriculture 

Manufacturing 
0.u. O i l  Refineries 

Chemica1 Ind. 
Basic Metal Id. 
Other Manufacturing 

E l e c t r i c i t y  Generation 

Construct ion 

Transport 

Services a d  Other 
Households 

mln kg 

The ernission of greenhouse gases is largely determined by CO2 ernissions 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 CO2 emissions. The CBS statistics on CO2 emissions are solely based on 

emissions from energetic use and the expected emissions of non-energetic use 

of carbon containing fuels, e . g .  process ernissions (CBS 1991b). On the other 

hand, the policy targets formulated by VROM are related to emission data in 

which al1 carbon containing hels are translated into CO2 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 CO2 is 1.05 by definition (cf. table 11 above). 

Ernissions of NH3 , N2 0 and CH, are not yet published by the CBS. The 

emission data of ammonia (NH,) are based on the allocation to target groups 



in VROM (1991a). Data from RIVM have been used for N20 and CH, (Born et al., 

1991). A re-classification of these data was needed for their implernentation 

in the NAMEA. In the case of biogenic sources, natura1 emissions have been 

removed from our data. 

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

selated 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-comrnittee 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. m e n  con- 

verting these data int0 ozone depletion potentials it has been assumed that 

the share of each type was the Same for al1 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 ODF-totals for 1989 as given by VROM (1992a). 

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 N 

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 NH3 . 

Table B.5. The compilat ion o f  Eutrophicat ion data 

Phosphorus Ni trogen 
P u r i f i c .  Sewage 
Sludge Other Total N0x NH3 Sludge Other Tota l  

mln kg P mln kg N 

Agr icu l  t u r e  O 127 127 4 85 O 978 1067 
Manufacturing 3 22 26 35 5 2 19 61 
o.w. O i l  Ref ineries O O O 6 O O O 6 

Chemica1 Ind. 1 18 19 12 5 1 7 25 
Basic Metal Ind. O O O 4 O O O 4 
Other Manufact. 2 4 6 12 O 2 12 26 

E l e c t r i c i t y  Generation O O O 23 0 O O 23 
Construction O O O 3 O O O 3 
Transport O O O 36 O O O 36 
Services and Other O O 1 23 O O O 23 
Consurpt i on 4 9 13 45 O 2 56 103 

Total 7 158 166 168 90 5 1053 1316 

Agr icu l ture 

Phosporus Other Nitrogen Other 

mln kg P mln kg N 

Manure 94 Waste Uater 3 
F e r t i l i z e r  33 Pest icides 3 

Crop remains 22 

Other 9 
Manure 529 

F e r t i l i z e r  412 

Chemica1 Indust ry  Uaste Water 15.5 Vaste Water 7 
Chemical Uaste 2.5 

Other Manufacturing Food and Beverages 

Manufacturing 12 

Services and Other Waste Water 4 

Consurpt i o n  Waste (Water) 9 Waste (Water) 56 



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 af NO, and NH, has been based on NO, and NH, 

emissions. The N-contents of NH, agricultural ernissions 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 

several reference 

dara on waste are 

data on waste occurs on a bi-annual basis. Therefore, 

years have been used in the compilation of waste data. Mosr 

gathered by CBS and RIVM. 

Not al1 disposals can directly be registered as emissions Erom 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 als0 excluded because it is not dumped on land-fill sites. The 

potential environmental impact of manure production is already reflected in 

other environmental 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. 



Table 8.6. Re-classi f icat ion of (net )  waste-data. 

House- Sewage Uaste from 

Chemica1 hold Sludge*) Process Other Mobile Tota l  
Uaste Uaste Pr iva te  Public Uaste Waste Sources Uaste 

mln kg 

Agr icul ture  O D O O O 960 2 962 
Manufacturing 245 O 207 43 4312 2568 6 7381 
o.w. Ref iner ies  40 O O O O O O 40 

Chemicat Ind. 180 O 5 1 9 359 2568 O 3167 
Basic Metal lnd. 25 O 4 2 119 O O 150 
Other Manufact. O O 152 32 3834 O 5 4024 

E l e c t r i c i t y  Generation O O O O O 146 O 146 
Construction O O O 2 O 3774 6 3782 
Transport O O O O O O 2294 2294 
Services end Other O 2040 'i 2 25 638 939 20 3674 
Households O 6810 O 254 O O 163 7226 

Total  245 8850 219 324 4950 8387 2490 25465 

*) Dry sol ids 



Netherland8 Centra1 Bureau of Statietic8 
National Accounts Occasional Papere 

NA/O1 Flexibility in t b e  s stem 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 radually developed i int0 the Dutch view on rhe fourth revision of the S A. In particular it 
focuses on the validity and even desirabilit of the inclusion of a 
number of carefully chosen alternative def inTtions in the "Blue Book" , 
and the organization of a flexible s stem starting from a core that is 
easier to understand than the 1968 d A .  

NA/02 The unobserved econony and tñe National Accounts in the Netherlandc. a 
sensitivity analysis, Broesterhuizen G.A.A.M. (1983). 
This a er studies the influence of fraud on macro-economic stacisticc, 
espec!afly GDP. The term "fraud" is used is meaning unreportin or un- 
derreportmg income (e. to the tax authorities) . The conclus fon of 
the analysis of growth fi ures is that a bias in the growth of GDP of 
more than 0.5% is very unf ikely . 

NA/03 Secoadary activities and tñe National Accounts: Aspecccts of the Dutch 
measurenent ractice and its effects on the unofficial econony, Van 
Eck, R. (198Y). 
In the process of estimatin national product and other variables in 
the Nacional Accounts a num%er of methods is used to obtain inicial 
estimates for each economic activity. These methods are described and 
for each method various possibilities for distortion are considered. 

NA/04 Comparabil+ty of i ut-output tables in time, Al, P.G. and G.A.A.M. 
Broesterhulren (198). 
It is argued that the comparability in time of statistics, and input- 
output tables in articular, can be filled in in various wa s. The way 
in which it is fiyled depends on the structure and object o$ the sra- 
tistics concerned. In this respect it is im ortant to differentiate be- 
tween coordinated input -output tables. in wkch groups of units (indus - 
tries) are divided into rows and columns, and analytica1 input-output 
tables, in which the rows and columns refer to homogeneous activities. 

NA/05 The use of chain indices for deflatin the National Accounts, Al, 
P.G., B.". Balk. S. de Boer and G.P. 8en Bakker (1985). 
This paper is devoted to the roblem of deflatin National Accounts and E in ut-output tables. This pro lem is approached Brom the theoretical as 
wefl as from rhe practica1 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 
ind~ces are discussed and rejected. 

NA/06 Revision of ths systen of National Accounts: the case for flexibility, 
Van Bochove, C.A. end 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 s stem of a genera1 purpose 
core supplemented with special modules. i 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 

at the meso-level. The modules are more analytic and reflect 5 ; % 3  purposes and specific theoretical views. 

NA/07 Inte ration of input-output tables and sector accounts; a possible 
solufion, Van den BOE, C. (1985). 
The establishment-enterprise problem is tackled by taking the institu- 
tional sectors to which the establishments belong into account during 
the construction of input-out ut tables. The extra burden on the con- f struction of input-output tab es resulting from this approach is exa- 
mined for the Dutch situation. An adapted sectoring of ~nstitutional 
units is proposed for the construction of input-output tables. 

NA/08 A note on Dutch National Accounting data 1900-1984, Van Bochove, C.A. 
~ , n a c \  
( L Y O J ) .  
This note provides a brief survey of Dutch national accounting data for 
1900-1984, concentratin on national income. It indicates where these 
data can be found and w l! at 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 
y900- l984 rnay conram a systematic bias. 



NA/09 The structure of the next SNA: review of täe basic options, Van 
Bochove, C.A. and A.M. Bloem (1985). 
There are two basic issues with res ect to the structure of the yext 
version of the UN System of ~ationa! Accounts. The first is its size' : 
reviewing this issue, it can be concluded that the next SNA should con- 
tain an integrated meso-economic statistica1 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 centra1 system of the next SNA, a 
core (the institut~onal system , a standard module for non-market 
production and a standard modu 1 e describing attributed income and 
consumption of the household sector. 

NA/10 Jhml sectorfng in National Accounts, Al, P.G. (1985). 
Following a conceptual explanation of dual sectoring, an outline is 
iven o£ a statistica1 system with complete dual sectoring in which the 
finkages are also def ined and uorked out. It is shom that the SNA 1968 
is incomplete and obscure with respect to the links between the two 
sub-processes. 

M/11 Backward and forward linkages vith an a plication to the Ihrtch agro- 
industrial complex, Harthoorn, R. (19857. 
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 a plied to 
determine the influence of Dutch agrikulture in the ~utcR economy in 
terms of value added and labour force. 

NA/12 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 transformat~on of products by successive indus- 
tries. It is possible to calculate forward transformations as wel1 as 
backward ones. 

NA/13 The sinultaneous compilation of current rice and äeflated input- 
output tables, De Boer. S. and G.A.A.H. koesterhuizen (1986). 
A few years a o the method of compiling in ut-output tables underwent 
in the Nether f ands an essential revision. h e  most significant impro- 
vement is that dwing the entire statistica1 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. 

NA/14 A roposal for the s optic structure of the next SNA, Al, P.G. and 
C .f. van Bochove (19g) . 

NA/15 Features of the hidden economy in the  Netherlands, Van Eck, R. and 
B. Kazemier (1986). 
This pa er presents curve results on the size and structure of the E i; hidden abour market in t e Netherlands. 

NA/16 Uncoverin hid&n income distributians: the Dutch approach, Van 
Bochove , E.A. (1987) . 

NA/17 Hain national accounting series 1900-1986, Van Bochove, C.A. and T.A. 
Huitker (1987). 
The main national accountin series for the Netherlands, 1900-1986, are 
provided, along with a brie8 explenation. 

M/18 The Dutch economy, 1921-1939 and 1969-1985. A comparison based on 
revised macro-econonic data for the interwar period, Den Bakker, G.P., 
T.A. Huitker and C.A. van-Bochove (1987). 
A set of macro-economic tlme 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-econornic developments that are shown by the new series are dis- 
cussed. It turns out that the traditional economic-historica1 view of 
the Dutch economy has to be reversed. 

NA/19 Constant wealth national incone: accounting for war d m  e with an ap- 
lication to the Netherlands, 1940-1945. Van Bochove, C f .  and W van 

Porge (1987). 



NA/20 The micro-wso-mcro linltage for business in an SNA-compatible system 
of econonic statistics, Van Bochove, C.A. (1987). 

NA/21 Micro-macro link for govenment, Bloem, A.M. (1987). 
This aper describes the way the link between the statistics on govern- 
ment Pinance and national accounts is provided for in the Dutch govern- 
ment finance statistics. 

NA/22 S o m  extensions.of the  smtic o en.Laontief -&l, Harthoorn, R.(1987). 
The results of input-out ut anayysls are invariant for a trans format ion 
of the s stem of units. Euch transformation can be used to derive the 
~eontiefY~rice model, for forecasting in ut-output tables and for the 
calculation of cumulative factor costs. hnally the series erpansion of 
the Leontief inverse is used to describe how certain economic processec 
are spread out over time. 

M/23 Conpilation of houaehold sector accounts in the Netherlands National 
Accounts, Van der Laan, P, (1987). 
This paper provides a concise description of the va in which house- 
hold sector accounts are compiled toithin the ~etherlands Narional 
Accounts. Special attention is paid to differences with the recommen- 
dations in the United Nations System of National Accounts (SNA). 

NA/24 ûn the adjustnent 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 centra1 memory then the widely used RAS method. 
Also some special cases are discussed: the adjustment of row sunts and 
column sums, additional restraints. mutual connections between tables 
and three dimensional tables. 

NA/25 The methoblo of the  Dutch system of quarterly accounts, Janssen, 
R.J.A. and S . P  Algera (1988). 
In this paper a description i s  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. 

NA/26 I utations and re-routeings in the National Accounts, Gorter, Cor N. 
(388,.  tarti in^ out from a definition of 'actual' transactions an inventory of 
al1 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. Conce tual and practica1 questions of presentation 
are brought up. ~woericay exampler are given. 

NA/27 Registration of trade in services and narket valuation of imports and 
exports in jie 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. 

NA/28 The institutional sector classification, Van den Bos, C. (1988). 
A background paper on the conceptual side of the rouping of financing 
units. A limited number of criteria are formulatef. 

NA/29 The concept of (transactor-)units in the National Accounts and in the 
basic system of econ?mic sratistics, Bloem, Adriaan M. (1989). 
Units in legal-administrative reality are often not suitable as statis- 
tical units in deccribing economic processes. Some transformation of 
legal-administrative units into economic statistical units is needed. 
This paper examines this transformation and furnishes definitions of 
economic statistica1 units. Proper definitions are especially important 
because of the forthcorning revision of the SNA. 

NA/30 Regional incone concepts, Bloem, Adriaan M. and Bas De Vet (1989). 
In this paper, the conceptual and statistica1 problems involved in the 
regionallzation of national accounting variables are discussed. Exam- 
les are the re ionalization of Gross Domestic Product, Gross National % fncome, Disposa le National Income and Total Income of the Population. 



NA/31 The use of tendency surve s in extra olating National Accounts, Oudde- 
ken, Frank and Gerrit ~i~?mans (19897 
This paper discusses the feasibility of the ure of tendency survey data 
in the compilation of very timely yarterly Accounts. Some preliminary 
estimates of relations between ten ency survey data and regular Quar- 
terly Accounts-indicators are als0 presented. 

NA/32 An economic core system and tha socio-econonic accounts module for the 
Netherlands, Gorter, Cor N. and Paul van der Laan (1989). 
A discussion of the core and various t es of modules in an overall 
sysrem of economy related statistics. gecial attention is paid to the 
Dutch Socio-economic Accounts. Tables and figures for the Netherlands 
are added. 

NA/33 A s stens view on concepts of income in tñe National Accoimts, Bos, 
~rirs (1989) 
In this paper, concept. of income are explicitly linked to the purposes 
of use and to actual circumstances. Main choices in defining income are 
resented in a eneral system. The National Accounts is a multi-purpose 
eramevork. It skould therefore contain several concepts of incorne, 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. 

NA/34 How to treat borrowing and leasing in the next SNA, Keuning, Steven J. 
(1990). 
The use of services related to borrowing money, leasing capital goods, 
and renting land should not be considered as intermediate Inputs int0 
s ecific roduction processes. It is argued that the way of recordin 
t R e use o! financial serrices in the present SNA should remain large& 
intact. 

NA/35 A summa description of sources and methods used in compiling the 
final e%mates of Dutch Nstional Incoie 1986. Gorter. Cor N. and 
others (1990). 
Translation of the inventory report submitted to the GNP Management 
Committee of the European Communities. 

NA/36 The registration of processi in make and use tables and in ut-output 
tables, Bloem, Adriaan M. , ~%e De Boer and Pieter Wind (1999) 
The re istration of processing is discucsed primarily with regárd to 
its effects on input-output - ty e tables and ~nput-output quotes. Links 
between National Accounts and gasic statistics, uier demands and inter- 
national guidelines are examined. Net recording is in genera1 ta be 
preferred. An exception has to be made when processin amounts to a 
complete production procesm, e. g. oil refineries in tie Netherlsnds. 

NA/37 A proposal for a SAK dich fits into the next System of National 
Accounts, Keuning , S teven J. (1990) . 
This aper shows that alf flow accounts which may become part of the 
next Eystem of Narional Accounts can be embedded easil in a Sociel 
Accounting Matrix ( S M )  . In fact. for many purposes a h 4  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. 

NA/38 Net vers. gross National Income, Bos, Frits (1990). 
In practlce, gross figures of Domestic Product, National Product and 
Natlonal Income are most often preferred to net figures. In this paper, 
this practice is challenged. Conceptual issues and the reliability of 
capita1 consumption estimates are discussed. 

NA/39 Concealed interest income of househol& 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 incorne. In this paper it wil1 be shown that in 1977, 
f979 and 1981 almosr 50% of total interest received by households was 
concealed. 



w 4 0  üho came off vorst: Structural change of Dutch value added and employ-- 
ment dwing the intervar period, Den Bakker, Gert P. and Jan de Gij t 
(1990). 
in this paper new data for the interwar period are resented, The dis- 
tribution of value added over industries nnd a breae-down of value 
added int0 components is iven. Employment by industry is estimated as 
well. Moreover, strucFurak changes during fhe intewar years and in the 
more recent past are jutaposed. 

The supply of hiäden labour in the Netherlands: a model, Kazemier, 
Brugt and Rob van Eck (1990). 
This paper presents a model of the SU ply of hidden labour in the 
Netherlands. Model sirnulations show t 1 at the supply of hidden labour 
not very sensitive to cyclical fluctuations. A tax exem t of 1500 gu 
ders for second jobs and a higher probability of betectPon, however, 
may substantially decrease the magnitude of the hldden labour market 

NA/42 Benefits from productivity growth and the diatribution of income, 
Keuninn, Steven J. (1990). 
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. Subsequentl the effects on the average wage rate by 
labour category and the housekld primary income distribucion are 
studied. 

NA/43 Valuation rinciples in SU ply and use tables and in the sectoral S accounts. Wemine.. Steven . (lggl) . 
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 b the purchaser deviates from the price received by the 
producers. TL paper discusses these problems and demons trates that 
different valuations should be used in the supply and use tables and 
in the sectoral accounts. 

NA/44 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 intewar 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. 

NA/45 Volume measurement of government output in the Netherlands; some 
alternatives, Kazemier, Brugt (1991). 
This paper discusses three alternative methods for the measurement of 
the roduction volume of government. Al1 methods yield almost similar 
resuEts: the average annual increase in the last two decades of 
government labour productivity is about 0.7 ercent per full-time 
woricer equivalent. The implementation of eitRer one of these methods 
would have led to circa 0.1 percentage points higher estimates of 
economic growth in the Netherlands. 

NA/46 An environmental module and the complete system of national accounts, 
Boo Abram J. De, Peter R. Bosch, Cor N. Corter and Steven J. Keuning 
(1991). 
A linkage 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 
Accountin Matrix including Environmental Accounts (NAMEA) is proposed. 
This is ikiustrated uich an example. 



NA/47 Deregulation and economic statlstice: Ewop? 1992, Bos, Frits (1992). 
The consequences of dere ulation for economic statistics are discussed 
with a view to Europe 1982. In particular, the effects of the introduc- 
tion of the Intrastat-system fox statistics on international trade are 
investigated. It is argued that if the Statistica1 Offices of the EC- 
countries do not respond adequately, Euro e 1992 wil1 lead to a dete- 
rioration of econornic statistic.: they viel become less reliable , Iess 
cost effective and less balanced. 

NA/48 The history of national accounting, Bos, Frits (1992). 
At resent, the national accounts in most countries are com iled on the 
bas!n of concepts and classifications recommended in the 19g8-~nitad 
Nations pidelmes. In this pa e x ,  we trace the historica1 roots of 
these u~delines ( e . g .  thc wo& b King, Pett , Kuznets, Ksyner, Leon- 
tief, frisch, Tinbergen snd StoneT , compare t ?I e subsequent guidelines 
and discuss als0 alternative accounting systems like extended accounts 
and SAMs. 

NA/49 Quality assessment of ~croecononic figures: The Dutch Quarterly Flash, 
Reinin a Ted, Gerrit Zijlmans and Ron Janssen (1992). 
Since f 989 - IV, the Dutch Centra1 Bureau of Statistics has made prelimi - 
nary estimates of quarterly macroeconomfc figures at about 8 weeks 
after the end of the reference quarter. Since 1991-TI, a preliminary or 
"Flash" estirnate of GDP has been published. The decislon to do co was 
based on a stud comparin the Flash estimates and the regular Quar- 
terly Accounts gigures ukich have a -17-week delay. This paper reports 
on a similar ctudy with figures through 1991-111. 

NA/50 Quali q tprovement of the htch Quarterly Flash: A Time Series 
Anal s s o some Service Industries, Reininga, Ted and Gerrit Zijlmans 
(199l) 
The ~ u k h  Quarterly Flash (QF) is, just like the regular Quarterly 
Accounts (QA), a fully integrated statistic based on a quarterly 
updated input-out ut table. Not al1 short term statistics used to 
update the QA's 16-table are time1 enough to be of use for the QF, so 
other sources have to be found or Forecasts have to be made. In lar e 
parts of the service industry the latter is the only possibility. ~ k i s  
paper reports on the use of econometric techniques (vlz. series decom- 
position and ARIMA modelling) to improve the quality of the forecasts 
in five parts of the service industry. 

NA/51 A Research and Development: Hodule supplementing the National Accounts, 
Bos, Frits, Hugo Hollanders and Steven Keuning (1992 
This paper presents a national accounts framework fu i l tailored to a 
description of the role of Research and Development (RL) in the 
national econorny. The framework facilitates to draw macro-economic 
conclusions from al1 kinds of data on R&D (also micro-data and quali- 
tative informarion). Figures resented in this wa can serve as a data 
base for modelling the role o! R 6 D  in the national economy. 

NA/52 The allocation of time in the Netherlands in the context of the SNA; s 
module, Kazemier, Brugt and Jeanet Exel (1992). 
This pa er presents a module on informal production sup lementing the 
~ationaE Accounts. ~ t s  pur ose is to incorporate informaE product~on K int0 the concepts of-the S A .  The relation between forma1 and informal 
production is shown Ln the framework of a Social Accounting Matrix 
( S M { .  To avoid a controversial valuation of informal produccion, the 
modu e constists of two SAMs. One expressed in actual rices with 
informal labour valued zero, and one which expresses tRe embedded 
informal labour input measured in terms of hours worked. 

NA/53 National Accounts and the environment: the case for a system's 
Keuning Steven J. (1992). 

%fr;:%nt set ok 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 urpose. fnstead, a s stem's approach should be foliowed. A 
National Accounting Matrix incruding Environmental Accounts (NAHEAI is 
presented and &he way to derive one or more separate indicators on the 
environment from this information system is outlined. 



NA/54 Hou to treat nulti-regional units and the extra-territoria1 region 
in the Regiohal 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-territoria1 region and what should be 
attributed to this "region". 

NA/55 A historica1 Social Accounting Natrix for the Netherlands (1938), Den 
Bakker, Gert P., Jan de Gijt and Steven f. 
This paper yerents a Social Accounting Hitrix KeuninfSl(1992) (S ) for che Nether- 
lands in 19 8, 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 campared with con- 
comittant data for 1987. 

NA/56 Ori in and development of the Dutch National Accounts, Den Bakker, Gert 
P. f1992) 
This pa ei describes the history of national accountin in the Nether- 
lands. Efter two early ertimates in the ba innin of tie nineteenth 
century, modern national accounting starte 2 in t d e 1930s on behalf of 
the Tinber en model for the Dutch economy. The develo ment spurred up 
after ~orl% War II to provide data to the goverment P or economic 
planning purposes. In the 1980s, the development was towards a flexible 
and institutronal approach. 

NA/57 Compilin Dutch Gross National Product W). sunmiary re ort on the 
final esfiniren iftcr the revision in l 4 92, $os, Frits (P992) 
This summary report describes the sources and methods used fo; compi- 
ling the final estimare of Dutch Gross National Product after the 
revision of the Dutch National Accounts in 1992. Attention is focused 
on the estimation procedures for 1988. A more extensive report is als0 
available. 

NA/58 Hajor changes and results of the revision of the Dutch Nationaf 
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 capita1 formation. Secondly, the integration process has been 
improved by the use of detailed mzke- and use-tables instead of more 
aggregate in ut-outputl' tables. Thirdly, several changes in bookkeeping 
conventions iave been introduced. like a net instead of a gross regis- 
tration of processing to order. 

NA/59 A National Accounting Hatrix fox the Netherlands, Keuning, Steven and 
Jan de Gij t (1992). 
Currently, the national accounts typicall use two formats for presen- ir tation: matrices for the Input-Output tab es and T-accounts for the 
transactions of institutional sectors. This pa er demonstrates that P resently available national accounts can easi y be transformed int0 a 
Eational Accounting Matrix (NAM). This may improve bath the trans- 
parency and analytlc usefulness of the complete set of accounts. 

NA/60 Integrated indicators in a National Accounting Matrix including 
environmental accounts (NAMCA); an ap lication to the Netherlands, De 
Haan, Mark. Steven Keuning.and Peter gosch (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 olicy of the Dutch government. Concrete figures are 
presented for f989. The N M E A  is optimally suited as a data base for 
modelling the interaction between the natlonal economy and the 
environment. 



NA/61 Standerd national accounting concepts, economic theo and data compi- 7 lation issues; on constancy and chan e in the United ations-Hanuals on 
natloraal accounting (1947, 1953 1961 and 1993) Bos. Frits (1993). 
In thic paper, the four successive guidelines of the United Natlons on 
national accounting are discussed in view of economic theory (Keynesian 
analysis, welfare, Hicksian income input-output analysis, e t c . )  and 
data cornpilation issues (e .g.  the iink with concepts in administrative 
data sources). The new guidelines of the EC should com lement those of P the UN and be simpler and more cost-efficient. It shov d defjne a 
balanced set of operational concepts and tables that 1s attainable for 
most EC countries within 5 years. 
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