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Abstract 

The National Accounting Matrix including Environmental Accounts (NAMEA) 

shows environmental pressures in physical units that are consistent with 

the monetary figures in the national accounts. Based on the expected 

contribution of each polluting substance to five major environmental 

problems, ernissions are converted int0 theme equivalents per problem. 

This results in five summary environmental indicators that are directly 

comparable to the conventional economic aggregates. In addition, this 

meso-level information cystem is increasingly used for integrated 

analyses and forecasts of economic and environmental changes. 

This paper introduces the NAMEA-concept, provides some illustrative 

analyses of the recently completed NAMEA time-series, and demonstrates 

that soclal accounts and social indicators can easily be integrated. 

This results in a fairly broad, multi-purpose statistica1 inforutation 

sys tem. 
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1. Introduction 

At present, integrated environmental and economic accounts are available 

for the years 1986 -1992  in the Netherlandc. These accounts are casted 

into a National Accounting Matrix including Environmental Accounts 

(NAMEA). In view of the favourable reaction by our users, it is the 

intention of Statistics Netherlands to continue the annual compilation 

of these NAMEAs, and as wel1 their presentation as an integral part of 

the national accounts. For a review of the present status of the NAMEA- 

approach and of its actual and potential uses, and for a comparison with 

the System for integrated Environmental and Economic Accounting ( S E F A ) ,  

it is referred to Keuning (1996). 

This paper provides a description of the NAMEA-framework as it is 

applied in practice (section 2), analyzes some results from a recently 

completed time-series of NAMEAs (section 3), and demonstrates that 

social accounts and social indicators can easily be integrated int0 this 

framework (section 4). The paper winds up with a summary and 

conclusions. 



2. The NAKEA-approach 

At the 1991 special IARIW-conference on environmental accounting, an 

illustrative NAMEA was presented for the first time (de Boo, Bosch, 

Gorter and Keuning, 1993), according to the conceptual design by Keunirig 

(1993). That design contains a complete system of national Slow 

accounts, kncluding a full set of income dictribution and use accounts, 

accumulation accounts and changes in balance sheet accounts. At a 

conceptual level, not only ernissions of pollutants and extraction of 

natural resources are represenled, but also their effects. A distinction 

is made between effects of current emissions that are absorbed in the 

current period (nokse, stench, etc.), current effects of emissions in 

the past (e.g. leakage from a garbage dump), net capita1 losses due to 

natural causes (e.g. a severe drought), referable damage -to economic 

assets and to other, natural assets - due to environmental effects, and 
finally non-referable degradation to non-econornic, natural assets. Al1 

these transactions were summarized in additional balancing items, 

culminating in a new total for the changes in net worth. 

Soon, it became clear that insufficient data were available for an 

immediate operationalization of this conceptual framework. For that 

reason, it was decided to compile a more modest pilot-NAMEA, making usc 

of the work done at the Dutch Ministry of Housing, Spatial planning and 

the Environment (1989). Lhis Ministry had developed a so-called national 

environment policy plan, in which a number of environmental themes were 

distinguished. For each of these themes a single indicator had been 

designed, by weighing together the emissions that contributed to each 

theme; refer to Adriaanse (1993). The conversion of emissions into themc 

equivalents was based on the expected contribution of each polluting 

substance co a particular environmental problem. Finally, target values 

for each theme in the year 2000 were formulated. By the time the first 

NAMEA was compiled, this environment policy plan had been approved by 

Dutch Parliament. In 1993, the first NAMEA became available (De Haan, 

Keuning and Bosch, 1994), and the present NAMEAs largely maintained this 

format; see e.g. De Haan and Keuning (1996). The 1994 NAMEA-paper also 

contains an annex on compilation issues, while this year a more extended 



methodological publication has appeared (CBS, 1996). 

Table 1 presents an aggregate NAMEA for 1992.l It consists of a 

conventional National Accounting Matrix extended with three accounts on 

the environment: a substances account (account ll), an account for 

global environmental themes (account 12) and an account for national 

environmental themes (account 13). These accounts do not express 

transactions in money terms but include information on the environment 

as ic is observed in reality: that is, in physical units. In order to 

emphasize that currency units and physical units cannot be added up, the 

physical units are positioned higher in the rowc, and more to the left 

in the columns of accounts 2, 3, 6 and 9. 

The rest of the NAMEA presents the regular national accounts flows in 

a matrix format (cf. Keuning and de Gijt, 1992). Some transactions that 

are relevant to an environmental concern are single out (cf. account 

la). As usual in a matrix presentation, receipts are shown in the rows 

and outlays in the columns. Most of the accounts contain a balancing 

item in the column (the doubly framed cells in Table l), defined as the 

difference between total receipts, in the row, and the (other) outlays, 

in the column. In this way, row and column totals are equal for each 

account, which guarantees the consistency of the complete system. 

The first account presents intermediate and final uses of goods and 

services in the row, and domestic and Eoreign çupply in the colurnn. 

Supply at market prlces consists of output at basic prices plus trade 

and transport margins plus taxes on products. Supply and use of 

environmental cleansing services are shown separately. In order to 

provide a complete picture of the industries' expenses on behalf of the 

environment in the NAMEA, these services are inclusive of the so-called 

internal environmental cleansing. Internal environmental cleansing 

services are producsd by the came establishment that uses them within 

its own production process (cf. also De Boo, 1995). As intra- 

establishment deliveries are not considered output in the standard 

1. Readers who are already famil iar  with the NAMEA-framework may want t o  sk ip  the  r e s t  o f  t h i s  
sect ion,  as  it resembles ear l i er  explanations ( e . g .  i n  De Haan e t  a l . ,  1994).  



TABLE 1 
A NATIONAL ACCOUNTING MATRIX INCLUDING ENVIRONMENTAL ACCOUNTS (NAMEA) FOR THE NETHERLANDS, 1991 
(ACCOUNT 1-10 IN MILLION GUILDERS) 
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statistics, both production and intermediate conswnption are higher in 

the NAMEA than in the conventional national accounts. Evidently, this 

affects neither Net Domestic Product (NDP) nor any other balancing item. 

The second account is a specific consumption account, which re- 

allocates consumption expenditures (matrix 1 , 2 )  to consumption purposes 

(vector 2 , 5 ) .  The latter are connected to specific pollution patterns 

(2,ll). Consumer goods that are purchased in order to protect the 

environment are presented separately (cel1 2a,5). This concerns, for 

example, the extra costs of cars fitred with catalytic converters. 

Pollution generated by the government is connected to goverment 

production and not ta government consumption in the NAMFA. 

The third account shows in the row the production of goods and 

services, and in the column intermediate use and value added. 'Other 

taxes on production' are recorded on a separate tax account (cell 8 , 3 )  

and consumption of fixed capital is directly put on the capita1 account 

(cell 6,3), so that the balancing item in cell (4,3) equals Net Domestic 

Product (NDP) at factor cost. In row 3, the production of goods and 

services is expanded with the concomitant emissions of pollutants (row- 

vector 3,ll). Vector (11,3) shows the amounts for several inputs which 

have not been explicitly paid for. In fact, their depletion may not even 

be incorporated in the output price, and thus als0 not be contained in 

regular NDP. This concerns, for instance, natura1 resources and the 

waste that is re-processed in incineration plants. Note that the 

emissions of waste incineration plants are in fact taken into account, 

namely in row-vector (3,ll). In principle, re-cycling of materialc 

should also be shown here, but at present insufficient data are 

available . 

The fourth row shows the components of NDP (wagec and salaries, 

employers' social contributions and operating surplus) as wel1 as wages 

and salaries from abroad. Cel1 (4,3) reflects value added tax invoiced 

by sellers, but not handed over to the government, for various reasons. 

In the column of account 4, primary income is allocated to the 

institutional sectors (corporations, households, government, etc.) and 



to the rest of the world. In the fifth account, income is (re-) 

distributed and used for consumption and saving. 

In account 6, gross saving is allocated to gross capita1 formation 

and to net lending and capita1 transfers to the rest of the world. In 

the present NAMEAs, accounts 6 and 7 are not subdivided by institutional 

sector, so that inter-institutional capital transfers and financial 

flows cancel out. Account 7 presents the financial balances (net 

lending) of the total economy and the rest of the world, respectively. 

These balances add up to zero by de£inition. Therefore, the (empty) 

column of this account has been deleted. 

Account 8 of the NAMEA is a separate tax account, in which a variety 

of taxes are presented: taxes (less subsidies) on products in sub-matrix 

(8,1), other taxes on production in sub-matrix (8,3), taxes on income 

and wealth in sub-matrix (8,5), and so forth. In the detailed NAMEA, al1 

kinds of environmental taxes such as energy levies, levies on pollution 

of surface waters and levies on waste water drain-offs are presented 

separately. The column of this account shows the collection of these 

taxes by the government (row-vector 5,8) and the rest of the world (cel1 

9,8b). 

Accounts 9 and 10 represent al1 transactions with the rest of the 

world. The row of the current account (9) presents imports, not only of 

goods and services, but also of lesc wanted substances. For the time 

being, data are only available for the entry of pollutants via the 

rivers or through the air. Lhe column containc exports, including the 

oucflow of pollutants to other countries. Cel1 (10,9) reflects the 

current external balance of the rest of the world with the Netherlands. 

The figures show that the Netherlands managed to create a surplus Eor 

goods and services as wel1 as for pollutants. Of course, this 'pollution 

trade balance' only refers to 'direct' flows of pollutants. Wowever, 

estimates on pollutants embodied in imported products, or invoked by 

foreign demand, can easily be made with the help of a NAMEA-based 

analysis (see the next section of this paper). 



Account 11 registers in the column the origin of ten types of 

pollutants. This pollution is caused by producers (vector 3,11), 

consumers (vector 2,ll) and the rest of the world (vector 9,111. 

Besides, this column registers additions to proven reserves and other 

changes in natural resources (vector 6,ll). The row of this account 

shows in vector (11,3) the extraction of natural resources (crude ohl, 

natural gas and wood) as wel1 as the re-absorption of pollutants int0 

 he economic process. This concerns, for instance, part of solid waste 

that is incinerated. The rest of the pollutants is exported to other 

countries (vector 11,9), or is re-allwcated to five environmental themes 

(sub-matrices 11,12 and 11,13). The use of natural resources is 

allocated to a sixth theme: loss of natural resources. Account 11 is 

expressed in kilograms or in petajoules. Of course, the row and column 

totals of account 11 are equal. 

Table 2: Environmental themes and the i r  corresponding substances 
( i n  parentheses, the ueigths w e d  t o  convert substance uni ts  i n t 0  therne-equivalents) 

Enviromnental Substances Theme-equivalents 
themes 

Greenhouse e f fec t  

Depletion of the 
ozone layer 

Acidi f icat ion 

Eutrophication 

Accumulation of waste 

Waste water 

Natural resources 

CO2 (l), N20 (270) and Ct14 (11) global warrning potent i a l s  

CFCs 11, 12, 13, 112 (l), ozone depletion potentiais 
CFC 113 (0.81, CFCs 114, 115 
(0.6), Trichioroethane (0.1) 
Tetrachloride (1) and Haion 
1301 (10) 

NO, (0.221, S02 (0.31) anà  acid-equivalents 
NH3 (0.59) 

P (1) end N (0.1) eutrophication-equivalents 

Waste m i l l i o n  k i logram 

Waste uater m i l l i o n  k i logram 

Gas (1) and O i l  (1) petajoules 

The so-called 'environmental themes' as presented in account 12 and 

13 are adopted from the second Netherlands' National Environmental 

Policy Plan (Netherlands Ministry of Housing, Spatial Planning and the 

Environment, 1993). Environmental themes are used as an inventory 

framework of current environmental problems in the Netherlands. The 

column totals of account 12 and 13 reflect a weighted aggregation 



procedure. The weights reflect for each theme the potential relative 

stress on the environment of each substance. These aggregation methods 

have been accepted by Dutch Parliament and are for the major part based 

on international research on the effects of different substances on 

environmental quality (cf. als0 Adriaanse, 1993). The conversion from 

the substance units, as given in Che heading of account 11, into the 

corresponding theme-related stress equivalents is s h o w  in Table 2; 

refer to De Haan, Keuning and Bosch (1994) Tor a more detailed 

expocition of each theme. 

This method yields a limited number of physical environmental 

indicators, shown in vector (12-13, 6). Account 12 monitors two global 

environmental problems: the greenhouse effect and the depletion of the 

ozone layer. The corresponding indicators reflect the Netherlands' 

contribution to these global problems. If however the environmental 

damage within the country is at stake (cf. the themes in account 13), 

summary indicators on the national accumulation of pollutants are 

directly comparable with the economic indicators from the national 

accounts. For these themes, domestic pollution is augmented with the 

import, and reduced by the export of pollutants. 

The aggregate NAMM in Table l presents the interrelation between 

macro-indicators for the economy (NDP, Net Saving, external balance) and 

the environment (environmental theme indicators). However, underlying 

this table a much more detailed information system is available. This 

is illustrated in the next section. 



3. A preliminary analysis of the 1986-1992 NAHEAs 

Thus far, NAMEAs have been compiled for 1986 through 1992; cf. CBS 

(1996) for a detailed review of results and compilation methods. This 

section presents a selection of these results, 

Table 3: Contr ibut ion o f  each indust ry  t o  GDP a d  t o  f i v e  major e n v i r o m n t a l  problems i n  the Wctherlands, 1992 

Industry Gross Green- Orone Ac id i -  Eutro- Waste 
D m s t i c  house Layer f i -  phi  - 

Product E f f e c t  Deple- ca t ion  ca t ion  
( fac to r  cost) t i o n  

c o l m  X 
Agr i cu l tu re  and f i shery  

Crude petroleun & natura1 gas product ion and explorat ion 
Other rnining and quarrying 

Food, beverages and tobacco industry 
Text i les, c lo th ing,  Leather and Leatherware indust ry  
Wood and f u r n i t u r e  indust ry  
Paper, paperware, p r i n t i n g  end re la ted  indust r ies 
Petroleun indust ry  
Chemica1 indust ry  
Rubber and plast ic-processing industry 
Manufacture o f  b u i l d i n g  materials, earthenware and glass 
Basic metat indust ry  
Manufacture o f  metal products and machinery 
Other rnanufacturing 

E l e c t r i c i t y  generation 
Other pub l i c  u t i l i t i e s  

Construction and i n s t a l l a t i o n  on construct ion pro jects  

Transport a d  storage 

Envirorrnental cleaning services 

Other services 

Table 3 gives the 1992 contribution of each industry 'co GDP and t o  five 

major environmental problems in the Netherlands. As expecced, the share 

of services in GDP largely surpasses its share in each of the 

environmental problems. It strikes that the contribution of 

manufacturing excluding food processing, chemicals and related 

industries to Gross Domestic Product exceeds its contribution to al1 

environmental problems except one (ozone layer depletion). The 

environment intensity of construction is also relatively low, apart from 

waste generation. 



On the contrary, the contribution of agriculture to most of the 

problems concerned is significantly higher than its share in GDP. The 

Same applies to electricity generation, the chemica1 industry, and, 

comewhat curprisingly, to the food, beverages and tobacco industry. In 

al1 cases, more than half the pollution is generated by two or at most 

three of the twenty industries. More than half the greenhouse effect, 

the acidification and the eutrophication is caused by industries that 

generate less than 10% of GDP. 

Table 4 :  Annual v o l m  change of economic and envirorunental indicators i n  the Netherlands, 1986-1992 

TOTAL 

CONSUMPTION OF HWSEHOLDS 
own t r a n s p r t  
other purposes 

Econmic indicators 
GDP a t  
factor Household 
cost Consunpt ion 

X v o l m  change 
2.9 2.8 

PRODUCT I OH 2.9 
Agriculture and fisheries 4.2 
Hanufacturing industries 1.9 
Services 3.3 

.- -- 

E n v i r o m n t a l  indicators 
Green- Ozone Acidi- Eutro- Waste 
house Layer f i- phi- 

ef fect  depletion cation cation 

Table 4 presents an overview of the annual changes in economic and 

environmental indicators for the period 1986 to 1992. It is quite 

remarkable that al1 environmental indicators decrease, or increase 

considerably less than the GDP and consumption volume. So, at least for 

the problerns covered here, the pollution per unit of production and 

consumption has £allen. The Same applies to virtually every consumptlon 

cacegory and major industry distinguished in this table. 

Not surprisingly, the results are most impressive for the ozone layer 

depletion problem. In manufacturing, for instance, the ernissions that 

cause this problem have been reduced by almost 10% per year, on average, 

despite an annual value-added volume growth of almost 2%. In addition, 

the reduction of acidifying emissions by agriculture is worth 

mentioning: -4% per year, despite an annual value-added change of +4%. 

In general, the relatively less harmful services industry has been 

somewhat less succesful in reducing the pollution. Finally, the waste 



problem appears to have been most difficult to tackle in this period: 

al1 categories, except the waste caused by own transport (car wrecks and 

such), still showed an absolute increase in environmental pressure. 

Table 5: Average annual volune change o f  value added end o f  emissions con t r ibu t ing  t o  f i v e  major envirorunentul 
problems i n  the Netherlands, by industry, 1986-1992 

Gross Green- Ozone Acid i -  Eutro- Waste 
Value house Layer f i -  p h i -  
Addd  E f f e c t  Deple- cet ion ca t ion  

( fac to r  cost) t i o n  

Agr icu l ture and f i shery  
X v o l w  change 

4.2 2.0 -2.8 

Crude p e t r o l e m  & natura1 gas product ion and explorat ion 1.3 6.0 -6.9 
Other mining and quarrying 

Food, bevereges and tobacco indust ry  
Text i les, clothing, Leather and leatheruare indust ry  
Wood and f u r n i t u r e  indust ry  
Paper, paperuare, p r i n t i n g  and re la ted  indust r ies 
Petrotelmi indust ry  
Chemica1 indust ry  
Rubber and plast ic-processing indust ry  
Manufacture o f  bu i ld ing  materials, earthenware and glass 
Basic metal indust ry  
Hanufacture of  metal products and machinery 
Other mnufactur ing 

E l e c t r i c i t y  generation 
Other pub l i c  u t i l i t i e s  

Construction and i n s t a l l a t i o n  on construct ion pro jects  

Transport a d  storage 

Envi rorunental cleaning services 

Other services 

Total 

Note: In t h i s  table, ra tes o f  change are not given i f  the con t r ibu t ion  o f  an indust ry  t o  the theme concerned i s  
very small (-4% f o r  a c i d i f i c a t i o n  and eutrophicat ion a d  <Z% f o r  the other themes). 

More detailed recults are presented in Table 5. In general, it appears 

that the most polluting industries have been most succesful in abating 

emiscions, perhaps under the influence of (anticipated) government 

rneasures. For instance, the chemica1 industry has realized a substantial 

annual reduction in the emission of substances that cause the ozone 

layer depletion, acidification, eutrophication and the waste problem. 

Yet, the volume growth of value added in this industry amounted to 2.1% 

in this period. Only the emission of gases that caused the greenhouse 

effect still increased. A similar picture emerges in electricity 



generation. On the other hand, the score was somewhat less positive in, 

for instance, the paper, paperware, printing and related industries. In 

any case, the results in this table may be of use in the continuing 

dialogue between the government and representatives of the industries 

concerned. 

So far, the discussion has been limited to the direct contributions 

of production activities to environmental indicators. This, though, does 

not provide a complete picture, as some production processes generate a 

relatively modest pollution but use more harmful intermediate inputs. 

These backward linkages can be taken into account when computing the 

pollution intensities of final products. For instance, the demand for 

food products generates pollution not only in food processing but also 

in agriculture. 

This 'total' environmental pressure caused by the final demand for al1 

kinds of products can alco be analyzed with the help of the NAMEA- 

framework. The NAMEA is a square matrix, with identical row and 

column totals, and, more importantly, the NAMEA has been structured so 

as to make it suitable for Leontiev-type analyses; cf. sections XV.F.2 

and X X . G . 2  of the 1993 System of National Accounts (United Nations et 

al., 1993). 

First, Table 6 shows the 'total' pollution caused by one unit 

of final demand for three major product categories, relative to the 

average 'total' pollution caused by one unit of flnal demand. Obviously, 

m e  guilder of final demand for services generates not even half the 

pollutlon of an average guilder of final demand for Dutch products. The 

oppocite applies to a guilder of final demand for agricultural and 

manufacturing products. 

An impression of the 'direct' relative pollution per guilder is 

obtained by dividing the last five columns in Table 3 by the first one. 

For instance, the direct contribution of agriculture to the 

eutrophication problem is more than 20 times its GDP contribution. If 

al1 backward linkages are taken into account, this ratio drops to almost 



14 (cf. Table 6). In general, the relatively large direct contributíon 

of agriculture to the environmental problems concerned is just mitigated 

sornewhat i£ indirect effects are incorporated. Al1 in all, a guilder of 

demand for food contributes most to the greenhouse effect, acidification 

and eutrophication, while a guilder of demand for manufactured products 

generates most waste and ozone layer depletion. However, when drawing 

policy conclusions from these figures, it should also be kept in mind 

rhat foreign substitutes for domeslic products are not necessarily less 

harmful to the environment. In this regard, the theory of comparaclve 

advantage may also be of use in assessing the policy implications of the 

negative side-effects of production and international trade. 

Table 6: C w l a t i v e  pollution per unit of final demand in each industry relative to the aggregate 
curulative pollution per unit of final demand (1987). 

Environmental indicators 
Green- Ozone Acidi- Eutro- Vaste 
house layer fi- phi- 

effect deplet ion cation cation 

ratio 
PRODUCTIOH 
Agriculture and fisheries 3.08 1 .29 8.26 13.91 1 .51 
Manufacturing industries 1.70 1 .71 1 .59 1.46 1 .71 
Services 0.45 0.50 0.33 0.22 O. 49 

Table 7 compares the 'total' pollution per final demand unit in 1992 

with that in 1987. Clearly, al1 products generate less pollutton per 

guilder in 1992. The total reduction varies from 7% for waste to not 

less than 48% Eor the ozone layew depleting gases. A comparison of the 

results in this table with those in table 6 yields the interesting 

conclusion that, for al1 five problems, pollution has been reduced most 

in the production of the most hannful products (agricultural products in 

the case of eutrophication, acidification and the greenhouse effect, and 

manufactured products in the case of the ozone layer depletion and waste 

generation). Analogously, the smallest decrease in pollution has been 

achieved in services, with the exception of the ozone depleting 

emissions. Finally, even the spread of the pollution reduction is 

positively correlated with the original spread of pollution intensities. 

For example, the biggest difference in pollution reduction between 



agricultural products on the one hand and services on the other hand 

occurs with respect to the themes acidification and eutrophication. 

Table 7: Cunilative pol lut ion per f ina l  demand unit i n  1992 r e l a t i v e  t o  1987 

E n v i r o m n t a l  indicators 
Green- Ozone Acidi- Eut ro- Waste 

house layer f i -  phi - 
effect  deplet ion cation c a t i w i  

r a t i o  
PRODUCTION 

Agriculture aml f isher ies 0.77 0.57 0.58 0.67 0.97 
Hanufacturing i nductries 0.85 0.51 0.66 0.73 0.91 
Services 0.87 0.54 0.79 0.82 0.98 

TOTAL 0.86 0.52 0.68 0.75 0.93 

The above analyses have also been made at a more detailed level. It 

appeared, for instance, that not only the 'direct' pollution by the 

chemical industry, but also the 'total' environment intensity of the 

final demand for chemical products was still substantially above average 

- with the exception of their contribution to the eutrophication 
problem. However, the 'distance' to the average was reduced by about 

half when pollution embodied in intermediate inputs was taken int0 

account as well. A similar result was found for electricity. On the 

contrary, the position of the food, beverage and tobacco industry 

worsened considerably when backward linkages were incorporated, in view 

of their reliance on environment-intensive agricultural inputs. Besides, 

the very favourable score of services was shaded a bit in an analysis 

including indirect effects, 

The resulting cumulative pollution per guilder final demand in 1992 

is depicted in Figure 1 for the case of acidification. This figure 

should be read as follows. The horizontal ax is subdivided in accordance 

with the share of each industry in final demand. The vertical ax gives 

the cumulative pollution per guilder final demand. As a consequence, the 

surface of each block represents the relative 'total' pollution by each 

industry. That 'total' amount is also written inside each block, This 

presentation shows, for instance, that 'total' acidification generated 

by the final demand for agricultural output is one and a half times as 

large as that generated by the final transport services demand, although 





the  f i n a l  demand f o r  t r anspor t  s e rv ices  i s  four  times a s  b i g  a s  the  

f i n a l  demand f o r  a g r i c u l t u r a l  products .  On the o ther  hand, the  f i n a l  

demand f o r  se rv ices  generates  more than twice the  a c i d i f i c a t i o n  of the  

f i n a l  demand f o r  cons t ruc t ion  output ,  desp i t e  the  f a c t  t h a t  per  gu i lde r  

the  former indus t ry  i s  much l e s s  p o l l u t i n g .  

The Same ana lys i s  can a l s 0  be done f o r  each of the  f i n a l  demand 

ca tegor i e s ,  a s  is  shown i n  Figure 2 .  Evidently,  most waste is generated 

by expor ts ,  although per  gui lder  f i n a l  demand c a p i t a 1  formation i s  the  

g r e a t e r  c u l p r l t .  From the  r ight-hand s i d e  of t h i s  t a b l e ,  i t  may be c lear  

a t  a  glance t h a t  the  increase i n  waste emission between 1987 and 1992 

i s  e n t i r e l y  due t o  the  growth of f i n a l  demand; Eor, per  gu i lde r  Einal 

demand the  ' t o t a l '  waste production decl ined  s u b s t a n t i a l l y .  A l 1  i n  a l l ,  

the  purpose of such f igu res  is t o  demonstrate t h a t  the  Same problem can 

be viewed from d i f f e r e n t  perspect ives .  

Summarizing, the  NAMEA can be used f o r  seve ra l  Leontiev-type 

analyses.  C lea r ly ,  the  usefulness of such analyses i s  enhanced i f  the 

s o c i a l  dimension i s  incorporated as  we l l .  This i s  shown i n  the  next 

sec t ion  of t h i s  paper.  





4. Integrating social accounts and indicators into the NAHEA2 

The 1993 System of National Accounts (SNA) contains a chapter on Social 

Accounting Matrices (SAM); see United Nations et al. (1993: Chapter XX). 

That chapter indicates that a further extension, in the direction of a 

co-called System of Economic and Soclal Accounting Matrices and 

Extensions (SESAME), is both useful and feasible. In this context, it 

states: " m i s  approach could equally wel1 be followed when dealing with 

envirwimental issues" (para. 20.33). 

At present, both a 1990 SAM and a 1990 NAMEA are available for the 

Netherlands; refer to Timmerman and Van de Ven (1994), and De Haan and 

Keuning ( 1 9 9 5 ) ,  respectively. These two frameworks have been integrated 

into a so-called Social Accounting Matrix including Environmental 

Accounts (SAMEA). At the aggregate level, the only difference of a SAMEA 

with the NAMEA shown in Table 1 concerns a breakdown of the Dictribution 

and Use of Income Account into three subaccounts. This serves to provide 

a better insight int0 the income distribution and use by household 

subsector. Such subsectors are not distinguished in the NAMEA. 

The additional information contained in the SAMEA, in comparison with 

the NAMEA, is only revealed in the detailed tables. For instance, wages 

and salaries by branch of industry, as shown in the Generation of Income 

Account, are broken down by sex and by seven educational levels. 

Concomitantly, full-time equivalent employment by branch of industry has 

also been subdivided by these labour categories. This enables an 

analysis of the relationship between the remuneration of each labour 

category and the pollution that is caused by the economic activities in 

which they are employed. By way of illustration, Table 8 shows the 

contributíon of each labour category to total employment, the wage bil1 

and five major environmental problems. The latter proportions have been 

computed by allocating, first, the pollution equivalents per 

environmental problem to the substances that cause these problems, 

secondly, the pollution equivalents by substance to the economic 

activities that emit these substances, and finally, the pollution 

2. Refer to Keuning and Timerman (1995) for a more extensive presentation of these results. 



equivalents by economic activity to the primary input categories that 

generate the value added in these activities. 

Table 8 provides an indication for the type of labour that might 

benefit or suffer from a shift in economic structure towards less 

polluting activities. For instance, it appears that women are typically 

working in industries that burden the environment less. They make up 24% 

of the wage bill and 31% of employment, but account for only 11-14% of 

the environmental stress equivalents. To some extent, the Same applies 

to men with lower cecondary, vocational or general, education 

(accounting for 7% of wages and employment, and 5-7% of the pollution) 

and men with a university degree (accounting for 8% of the wage b l l l ,  5% 

of total employment and 4-7% of the problems). On the other hand, a 

relatively large share of the environmental problems is caused by 

activities that employ relatively many men with middle-level education 

(higher genera1 secondary, and middle vocational education). Their share 

in the wage bill equals 408, in employment 41%, and in the stress 

equivalents by theme 50-59%). Evidently, these differences are closely 

related to the representation of each labour category in services, which 

contribute relatively much to GDP and relatively little to the 

environmental themes incorporated in the SAMEA. 

The bottom of this table shows that the contribution of operating 

surplus and mixed income to CDP is lower than their contribution to most 

of the environmental problems. In particular, this applies to 

eutrophication, which is predominantly caused by an activity with many 

self-employed, namely agriculture. An exception to this rule is ozone 

layer depletion, which is associated with two manufacturing industries 

with a comparatively high share of compensation of employees in value 

added . 

The SAMEA als0 contains the allocation of these value added 

categories to institutional subsectors, including ten household groups. 

This means that the above allocation of pollution units to primary input 

categories can be taken one step further, so that the contribution of 



Table 8: Contribution to GDP, employment and environmentaí thernes per prirnary input category, based on the 1990 SAMEA for the Netherlands 
Gross Total E N V I R O N M E N T A L  T H E M E S  
Domestic ernploy- 
Product ment Greenhouse Ozone layer Acidifi- Eutrophi- Accurnulation 
(factor (full-time effect depletion cation cation of waste 
cost) equivalents) (GWP) (ODP) (AEQ) (EEQ) (mln KG) 

in X of total employed persons 

Male with basic education 
Male with lower general secondary education 
Male with higher general secondary education 
Male with lower vocational education 
Male with middle vocational education 
Male with higher vocational education 
Male with university training 
Female with basic education 
Female with lower general secondary education 
Female with higher general secondary education 
Female with lower vocational education 
Fernale with middle vocational education 
Female with higher vocational education 
Fernale with university training 

Male with low education 
Male with high education 
F emale with low education 
Female with high education 

Total wages and salariec 
Ernployers' social contributions 

in % of total primary input categories 

Operating surplus/mixed income (gross) 43 57 
Total 1 O 0  1 O 0  1 O 0  1 O0 1 O0 1 O 0  1 O 0  



each subsector is revealed, at least as far as their supply of 

production factors is concerned. 

At the other hand, households alco directly generate pollution, 

namely through their consumption. This is illuctrated in Table 9. This 

table shows, for instance, that the contribution of the old-aged to al1 

environmental problems surpasses their population share. The opposite 

applies to the households that mainly depend on other transfer income 

(unemployment benefits and such). In both sub-groups, rhe pollution 

caused per guilder of consumption is below average, except for the ozone 

layer depletion and the waste problem, It may be noted that the SAMEA 

can as wel1 be used for an analysis of the 'total', cumulative pollution 

generated by t he  consumption pattern of each household group; cf. the 

previous section of this paper. Analogously, the 'total' employment, of 

each skill level and sex, involved in one unit of pollution might be 

computed for al1 environmental problems concerned. 



Table 9: Contribution to consumption expenditure, population and enviranmental themes per household group, based on the 1990 SAMEA 
Totat Household E N V I R O N M E N T A L  T H E M E S  
popula- consumption 
tion Greenhouse Ozone layer Acidifi- Eutrophi- Accumulation 

effect depletion cation cation of waste 

( O W  ( A 4  (EEQ) (mln KG) 
in % of total households 

Wages and 
salaries 

H 
O 
U G Mixed 
S R income 
E O 
H U 
O P 
L S Transfer 
D income 

Single-person 
Multi-person without children 
Multi-person with children 

Agriculture 
Trade, restaurants, repair 
Business and pers. serv. 
Other and property income 

Age 
Other 

Persons in institutions 1.8 1.9 1 .l 2.1 0.3 1.8 2.1 
Total 1 O0 1 O0 1 O0 1 O0 100 1 O0 100 



5. Sunnnary and conclusions 

At present, the conceptual and statistica1 development of the NAMEA is 

continued. For instance, the number of environmental themes will be 

expanded when new information becomes available. This relates to e.g. 

other themes from the Netherlands' Environmental Policy Plan (the 

dispersion of toxic substances, stench and noise nuisance and excessive 

use of ground water). Another expansion of the system refers to a 

decompositíon of cupply and use data in the NAMEA int0 physical units 

and average prices. A direct connection can then be made between the use 

of natura1 resources and the ernissions of pollutants (Konijn et al., 

1995). In turn, the research on material flows, for instance on energy 

balances, may lead to more detailed emiscion estimates in the future. 

In order co identify the incidence of environmental pressure, the 

present NAMEAs already distinguish between global and national 

environmental themes. For the former themes it may be assumed that each 

citizen is equally affected, so that the benefits of any reduction in 

environmental pressure would be distributed in the Same way. For the 

other themes, it is necessary, and perhaps also sufficient, to subdivide 

the environmental theme equivalents and the labour and household groups 

by region. The classification of regions should be such that they are 

fairly homogeneous qua environmental burden. Any subsequent analysis 

will then show both the immediate costs, in terms of less income or 

higher unernployment, and the benefits, in terms of less environmental 

pressure, of al1 kinds of environmental polkcies. For an analysis of the 

likely longer-term economic benefits of more stringent environmental 

polities, the NAMEA should provide more details on the ortgin and 

destination of capital formation. This can be d o m  by merging it with 

the National Accounting Matrix that is already available for the 

Netherlands (CBS, 1995; Keuning and de Gijt, 1992). 

Finally, research is going on to integrate national accounts, 

environmental accounts and socio-demographic accounts in a single 

information system that also yields the core economic, social and 

environmental indicators for monitoring human development (Keuning, 



1995). This SESAME-system allows for an extension of regular macro- 

analyses, that are now based on purely monetary national accounts. In 

turn, that would mean that the social and environmental consequences of 

al1 intended (monetary and £iscal) policies are automatically taken into 

account. This can only be achieved i£ the summary indicators that result 

from economic analysis are: 1) derived from an underlying analytica1 

£ramework (SESAME), and 2) not themselves based on a large number of 

modelring assumptions ('greened econornic aggregates'). In fact, a 

sustainable national income could very wel1 be the result of a very 

important policy scenario that can be calculated with a SESAME-based 

model, namely the scenario in which al1 emissions and depletion have 

been reduced to acceptable norms. 
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Statistics Netherlands 
National Accounts Occasional Papers 

NA/OI Flexibility in the s stem of National Accounts, Van Eck, R., C . N .  
Gorter and H.K. van q uinen (1983). 
This paper sets out some of the main ideas of what radually developed a into the Dutch view on the fourth revision of the S A. In particular it 
focuses on the validity and even desirability of the inclusion of a 
number of carefully chosen alternative definltions in the "Blue Book", 
and the organization of a flexible s stem starting from a core that is 
easier to understand than the 1968 &A. 

NA/02 The unobserved economy and the National Accounts in the Netherlands, a 
sensitivity analysis, Broesterhuizen G.A.A.M. (1983). 
This pa er studies the influence of fraud on macro-econornic statictics, 
especia Y- ly GDP. The term "fraud" is used as meaning unreporting or un- 
derreporting income (e. to the tax authorities). The concluslon of 
the analysis of grovth !!i ures is that a bias in the growth of GDP of 
more fhan 0.5% is very un?ikely. 

NA/03 Secondary activities and the National Accounts: Aspects of the Durch 
measurement ractice and its effects on the  unofficial economy, Van 
Eck, R. (1985). 
In the process of estimatin national product and other variables in 
the National Accounts a num%er of methods is used to obtain initia1 
estimates for each economic activity. These methods are described and 
for each method various possibilities for distortion are considered. 

NA/04 Comparability of in ut-output tables in time, Al, P.G. and G.A.A.M. 
Broesterhuizen (1989). 
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 sta- 
tistics concerned. In this respect it is im ortant to differentiate be- 
tween coordinated input-output tables, in wiich 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 activitles. 

NA/05 The use of chain indices for âeflatin the National Accounts, Al, 
P. G. , B. M. Balk, S. de Boer and G. P. fen Bakker ( 1 9 8 5 )  . 
This paper is devoted to the roblem of deflatin National Accounts and 
in ut-output tables. This pro g lem is approached f! rom the theoretica1 as 
wefl as from the practica1 cide. 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 mdices. Various possible objections to the use of chained 
indices are discussed and rejected. 

M/06 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 mare flexi- 
ble. This can be achieved by means of a s stem of a genera1 purpose 
core supplemented uith special modules.  gis core is a fully fledged. 
detailed system of National Accounts with a greater instilutional 
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 theoretica1 views. 

NA/07 Integration o£ 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 int0 account during 
the construction of input-out ut tables. The extra burden on the con- 
struction of input-output tabyes resulting from this approach is era- 
mined for the Dutch situation. An adapted sectoring of institutional 
units is proposed for the construction of input-output tables. 

M/08 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, concentratin on national income. It indicates where these 
data can be found and wkat 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 

E~oo-1,984 may contain a systematic bias. 



NA/09 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 res ect to the structure of the iext 
version of the UN System of ~ationaE Accounts. The first is its siie' : 
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 institutional system , a standard module for non-market ì production and a standard modu e describing attributed income and 
consumption of the household sector. 

NA/10 Dual sectoring in National Accounts, Al, P.G. (1985). 
Following a conceptual explanation of dual sectoring, an outline is 
iven of a statistica1 system with complete dual sectoring in which the 

finkages are als0 defined and worked out. It is s h o m  that the SN* 1968 
is incomplete and obscure with respect to the links between the two 
sub-processes. 

NA/ll Backward and forward linkages with an a plication to the Dutch agro- 
industrial complex, Harthoorn, R. (19851. 
Some industries induce production in ot er industrtes. An elegant 
method is developed for calculaeing forward and backward linkages avoi- 
ding double counting. For 1981 these methods have been a plied to 
determine the influence of Dutch agriculture in the  utc cg 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 transformatlon of products by successive indus- 
tries. It is possible to calculate forward transformations as wel1 as 
backward ones . 

NA/13 The sirmiltaneous compilation of current rice and deflated input- 
output tables, De Boer, S. and G.A.A.M. Broesterhuizen (1986). 
A few years a o the method of compiling in ut-output tables underwent 
in the ~etherkands an essential revision. Phe most significant impro- 
vement is that during 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. 

NA114 A roposal for the spoptic structure of the next S M ,  Al, P.G. and 
C . A .  van Bochove (19 6). 

NA/lS Features of the hidden economy in the Netherlands, Van Eck, R. and 
3. Kazemier (1986). 
This pa er presents surve results on the size and structure of the 
hidden Pabour marbet in t K e  Netherlands. 

M/16 Uncoverin hidden income diseributionc: the Dutch approach, Van 
Bochove, 5. A .  (1987). 

NA/17 Main 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 briek explanation. 

NA/18 The Dutch economy, 1921-1939 and 1969-1985. A comparison based on 
revised macro-econornic 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 developmen~s 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 income: accounting for war dama e with an ap- 
lication to the Netherlands, 1940-1945, Van Bochove , C f .  and W. van 

Porge (1987). 



NA/20 The micro-meso-macro linkage for business in an SM-compatible system 
of economic statistics, Van Bochove, C.A. (1987). 

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

NA/22 Some extensions of the static o en Leontief model, Harthoorn, R.(1987). P The results of input-out ut ana ysis are invariant for a transformation 
of the system of units. guch transformation can be used to derive the 
Leontief price model, for forecasting in ut-output tables and for the 
calculation of cumulative factor costs. binally the series expansion of 
the Leontief inverse is used to describe how certaln economic processes 
are spread out over time. 

NA/23 Compilation of household sector accounts in the Netherlands National 
Accounts, Van der Laan, P. (1987). 
This paper provides a concise descripcion of the wa in which house- iI hold sector accounts are compiled within-the Nether ands National 
Accounts. Special attention LS paid to dlfferences with the recomrnen- 
dations In the United Nations System of National Accounts (SNA). 

NA/24 ûn 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 commter time and centra1 memorv then the widelv used RAS method. 
Also comb special cases are discussea: the adjustment of row sums and 
column sums, additional restraints, mutual connections between tables 
and three dimensional tables. 

NA/25 The methodolo of the Dutch system o£ quarterly accounts, Janssen, 
R.J.A. and S.P 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. 

NA/26 I utations and re-routeings in the National Accounts, Gorter, Cor N. 
t888,. ,-- --, - 
Starting 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. ~wnericaE examples are given. 

NA/27 Registration of trade in services and market valuation of imports and 
exports in the National Accounts, Bos, Fritc (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 formulatei. 

NA/29 The concept of (transactor-)units in the National Accounts and in the 
basic system of economic statistics, Bloem, Adriaan M. (1989). 
Units in legal-adrninistrative reality are often not suitable as statis- 
tical units in describing economic processes. Some transformation of 
legal-administrative units int0 economic statistica1 units is needed. 
This paper examines this transformation and furnishes definitions of 
economic statistica1 units. Proper definitions are especially important 
because of the forthcoming revision of the SNA. 

NA/30 Regional income concepts, Bloem, Adriaan M. and Bas De Vet (1989). 
In this paper, the conceptual and statistica1 problems involved in the 
regionalization of national accounting variables are discussed. Exam- 
les are the re ionalization of Gross Domestic Product, Gross National 

encome, ~is~osafle National Income and Total Income of the Population. 



NA/31 The w e  of tendency surve s in extra olating National Accounts, Oudde- 
ken, Frank and Gerrit ~ i ~ r m a n s  (1989y 
This paper discusses the feasibility of the use of tendency survey data 
in the compilation of very timely uarterly Accounts. Some preliminary 
estimates of relations between ten 3 ency survey data and regular Quar- 
terly Accounts-indicators are also presented. 

NA/32 A n  economic core system and tñe socio-economic accounts module for the 
Netherlands, Gorter, Cor N. and Paul van der Laan (1989). 
A discussion of the core and various t pes of modules in an overall 
system of economy related statistics. Zpecial attention i s  paid co the 
Dutch Socio-economic Accounts. Tables and Eigures for the Netherlands 
are added. 

NA/33 A systems 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 eneral system. The National Accounts is a multi-purpose 

framework. It skould 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. 

NA/34 How to treat borrowing and leasing in the next SNA, Keuning, Steven J. 
(1990). ,-- - - , . 
The uce of services related to borrowing money, leasing capital goods, 
and renting land should not be considered as intermediate inputs into 
s ecific roduction processes. It is argued that the way of recordin 
tge use 09 financial services in the present SNA should remain largefy 
intact. 

NA/35 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 
Comrnittee of the European Communities. 

The registration of processing in SU p1 and use tables and input- 
output tables, Bloem, Adriaan H. , saRe {e Boer and Pieter Wind (1993). 
The re istration of processing is discussed primarily with regard to 
its effects on in ut-output-ty e tables and input-output quotes. Links 
between National Accounts and fasic statistics, user demands and inter- 
national guidelines are examined. Net recording is in genera1 to be 
preferred. An exceptkon has to be made when processin amounts to a 
complete production process , e. g. oil ref ineries in tEe Netherlands . 
A proposal £or a SF& which £its int0 the next System of National 
Accounts, Keuning, Steven J .  (1990). 
This aper shows that a l l  flow accounts whlch may become part of the 
next gystem of National Accounts can be embedded easily in a Social 
Accounting Matrix (SAM). In Eact, for many purposes a SAM 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 National Income, Bos, Frits (1990). 
In practice, gross figures of Domestic Product, National Product and 
National Income are most o f t e n  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 wlth 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 wil1 be shown that in 1977, 

f979 and 1981 almost 50% of total interest received by households was 
concealed. 



NA/40 Who came o££ worst: Structural change of Dutch value added and employ-- 
ment during the interwar period, Den Bakker, Gert P. and Jan de Gljt 
( l99O' i .  ,-- - - 8  - 
In this paper new data for the interwar period are resented. The dis- 
tribution of value added over industries and a break-down of value 
added int0 components is iven. Employment by industry is estimated as 
well. Horeover, structuraf changes during the interwar years and in the 
more recent past are juxtaposed. 

NA/41 The supply of hidden 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 simulations show tiat the supply of hidden labour is 
not very sensitive to cyclical fluctuationc. A tax exempt of 1500 guil- 
ders for second jobs and a higher probability of detect~on, however, 
may substantlally decrease the magnitude of the hidden labour market. 

w 4 2  Benefits from productivity growth and the distribution of income, 
Keuning, 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 house old primary income distribution are 
studied . 

i: 
NA/43 Valuation rinciples in SU ply and use tables and in the sectoral 

accounts, !euning, Steven Q. (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 b the purchaser deviates from the price received by the 
producers. Tie paper discusses these problems and demonstrates 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 analysts 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-economie variables for the interwar period in the 
Netherlands. It appears that the use of different formulae and 
weights yields large dikferences in growth rates. Comparisons of Gross 
Domestic Product rowth rates among countries are presently obscured 
by rhe 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 dlscusses three alternative methods for the measurement of 
the roduction volume of government. A l 1  methods yield almost similar 
resuyts: the average annual increase in the last two decades of 
goverment labour productivity is about 0.7 ercent per full-time 
worker equivalent. The irnplementation of eitger one of these methods 
would have led to circa 0.1 percentage points higher estimates of 
economic growth in the Netherlands. 

NA/46 A n  environmental module and the complete system of national accounts, 
Boo, Abram J .  De, Peter R. Bosch, Gor N. Gorter and Steven J. Keuning 
/ l  a a i  -l 
,L,,L 

A linLige 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 co-called National 
Accountin Matrix including Environmental Accounts (NAMEA) is proposed. 
This is ihustrated with an example. 



NA/47 Deregulation and economfc statistics: Europe 1992, Bos, Frits (1992). 
The consequences of dere ulation for economic statistics are discussed 
with a view to Europe 19g2. In particular, the effects of the introduc- 
tion of the Intrastat-system £or 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 economic statistics: they wiEi become less reliable, less 
cost effective and less balanced. 

w 4 8  The history of national accounting, Bos, Frits (1992). 
At present, the national accounts in most countries are com iled on the 
b a s ~ s  of concepts and classifications recommended in the 1918-~nited 
Nations pidelmes. In this pa er, we trace the historica1 roots of 
these u~delines (e.g. the worE b King, Pett , Kuznets, Keynes, Leon- 
tief , hisch, Tinbergen and ~toney, compare txe subseguent guidelines 
and discucs also alternative accounting cystems like extended accounts 
and SAMs. 

w 4 9  Quality assessment of macroeconomic figures: The Dutch Quarterly Flash, 
Reinin a Ted, Gerrit Zijlmans and Ron Janssen (1992). 
Since k989-IV, the Dutch Centra1 Bureau of Statistics has made prelimi- 
nary estimates of quarterly macroeconomlc figures at about 8 weeks 
after the end of the reference quarter. Since 1991-11, a preliminary or 
"Flash" estimate of GDP has been published. The decision to do so was 
based on a study cornparin the Flash estimates and the regular Quar- 
terly Accounts figures, v h c h  have a 17-week delay. This paper reports 
on a similar study with figures through 1991-111. 

NA/5Q Quali 7 9  rovement of the Dutch Quarterly Flash: A Time Series IfQt;x\ S O 
some Service Industries, Reinmga, Ted and Gerrit Zijlmans 

\ A / . J L / .  

The Dutch 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 all short term statistics used to 
update the QA's 18-table are timely 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 (viz. series decom- 
position and ARIMA rnodelling) to improve the quality of the forecasts 
Ln five parts of the service industry. 

NA/51 A Research and Development Module supplementing the National Accounts, 
Bos, Frits, Hugo Hollanders and Steven Keuning (1992). 
This paper presents a national accounts framework full railored to a 
description of the role of Research and Development (&D) in the 
national economy. The framework facilitates to draw macro-economic 
conclusions frorn al1 kinds of data on R&D (also micro-data and quali- 
tative information). Figures resented in this wa can serve as a data 
base for modelling the role OF RhD in the nationai economy. 

NA/52 The allocation of time in the Netherlands in the context of the SNA; a 
module, Kazemier, Brugt and Jeanet Exel (1992). 
This pa er presents a module on inforrnal production, sup lementing the 
~ationaE Accounts. Its pui ose is to incorporate inforrnaf production 
into the concepts of the SEA. The relation betwren forma1 and informal 
production is shown in the framework of a Social Accounting Matrix 
(SAM). To avoid a controversial valuatkon of informal production, the 
module constists of two SAMs. One expressed in actual rices with 
informal labour valued zero, and one which expresses tEe enbedded 
informal labour input measured in terrns of hours worked. 

NA/53 National Accounts and the environment: the case for a system's 
a proach, Keuning, Steven J. (1992). T R ~  present set of 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. Tnstead, a s stern's approach should be followed. A 
National Accounting 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. 



NA/54 How to treat multi-regiona1 units and the extra-territoria1 region 
in the Regional Accounts?, De Vet, Bas (1992). 
This paper discusses the regionalization of production and capita1 
formation by multi-regional kind-of-activity units. It also examines 
the circurnstances 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 Matrix for the Netherlands (1938), Den 
Bakker, Gert P. , Jan de Gij t and Steven J. Keuninh(1992). 
This paper resents a Social Accounting Matrix (S ) for the Nether- 
lands in 1958, including related, non-monetary tables on dernographic 
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. 

NA/56 Origin and development of the Dutch National Accounts, Den Bakker, Gert 
D 1009\ 
L .  (L22.5). 

This paper describes the history o£ national accountin in the Nether- 
lands. After two early estimates in the be innin of t h  nineteenth 2 i? century, modern national accounting starte in t e 1930s on behalf of 
the Tinber en model for the Dutch economy. The develo ment spurred up 
after ~ o r l %  War I1 to provide data to the goverment %or economic 
planning purposes. In the 1980s, the development was towards a flexible 
and institutional approach. 

NA/57 Conipiling Dutch Gross National Product (GNP); summary re ort on the 
f i ~ l  astimates after thee revision in 1992, Bos, Frits (P992) 
Thls summary report describes the sources and methods used for compi- 
ling the final estimate of Dutch Gross National Product after the 
revlsion of the Dutch National Accounts in 1992. Attention is focused 
on the estimation procedures for 1988. A more extensive report is also 
available (NA/57_Ext.). 

NA/57 Ext. Compiling Dutch Gross National Product (GNP); £1111 report on the 
-final estimates after the revision in 1992, Bos, Frits and 
Cor N. Gorter (1993). 
This report describes the compilation of the final estimate of Dutch 
Gross National Product after the revision of the Dutch National Accounts 
in 1992. Attention is focused on the estimation procedures for 1988. 
The description covers i.a, data sources, sam ling features of the 
surveys, grossing up procedures, adjustments Por underreporting and 
the integration process. 

The 1987 revision of the Netherlands' National Accounts, Van den Bos, 
C and P.G. Al (1994 . 
The 1987 revision t i at was completed 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 industri.es, the Budget 
Survey and Statictics on fixed capital formation. Secondl the 
integration process has been irnproved by the use of detaikd make- end 
use-tables instead of more aggregate input-output tables. Thirdly 
sevcral changes in bookkceping conventions have been introduced, iike a 
net instead of a gross reglstration of processing to order. 

A National Accounting Matrix for the Netherlands, Keuning, Steven and 
Jan de Gil t (1992). 
~urrentl~: the national accounts typicall use two formats for presen- 
tation: matrices for the Input-Output tab r es and T-accounts for the 
transactions of institutional seccors. This pa er demoristrates that 
resently available national accounts can easi p y be transforrned into a 

Gational 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 (UAMEA); an ap lication to the Netherlands, De E Haan, Mark, Steven Keuning and Peter osch (1993). 
In this paper, environmental indicators are integrated int0 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 E989. The NAHEA is optimally suited as a data base for 
modelling the interaction between the national econorny and the 
environment. 



NA/61 Standard national accounting concepts, economic theo and data compi- 7 lation issues; on constancy and chan e in the United ations-Manuals on 
national accounting (1947, 1953, 1961 and 1993), Bos, Frits (1993). 
In this paper, the four successlve guidelines of the United Nations on 
national accounting are discussed in view of economic theory (Keynesian 
analysis, welfare, Hicksian income input-output analysis, etc.) and 
data compilation issues (e.g. the iink with concepts in administrative 
data sources). The new guidelines of the EC should com lernent those of 
the UN and be simpler and more cost-efficient. It choufd define a 
balanced set of operational concepts and tables that is attainable for 
most EC countries within 5 years. 

NA/62 Revision of the 1987 Dutch agricultural accounts, Pauli, Peter and 
Nico van Stokrom (1994). 
During the recent revision of the Dutch national accounts, new agri- 
cultural accounts have been compiled for the Netherlands. This paper 
presents the ma or methodological and practica1 improvements and 
results for 198 3 , the base year for this revision. In addition, this 
paper demonstrates that a Inkage can be established between the E.C. 
agricultural accounting system and the agricultural part of the 
standard national accounts. 

NA/63 I lementing the revisad SNA in the Dutch National Accounts, Bos, Frits 
3 9 3 ,  * 
~ h i s -  ' aper discusses the implementation of the new United Nations 
guidehes on national accounting (SNA) in the Netherlands. The changes 
in basic concepts and classifications in the SNA will be im lemented 
during the forthcoming revision. The chan es in scope will ge intro- 
duced gradually. Im ortant changes schedufed for the near future are 
the incorporation o! balance sheets, an environmental module and a 
Social Accounting Matrix. 

UA/64 Damage and insurance compensations in the SN., the business accounts 
and the Dutch national accounts, Baris, Willem (1993). 
This paper describes the recording of damages to inventories and 
produced fixed assets in general, including damages as a result of legal 
roduct liability and of the liability for damage to the environment. 

en this regard, the 1993 System of National Accounts and the practice 
of business accounting are compared with the Dutch national accounts. 

NA/65 Analyzin economic growth: a descri tion of the basic data available 
for the ktherlands and an ap licatfon Van Leeuwen, George. Hendrie 
van der Hoeven and Gerrit Zi Prnans (1994) 
This pa er describes the STA project of ;he OECD and the Dutch 
nationaE accounts data supplied to the STAN database, uhich is designed 
for a structural analysis of the role of technology in economic 
performance. Following an OECD analysis for other industrial countries, 
the importance of international trade for a smal1 open economy such as 
the Netherlands is investi ated. The STAN database 1s  also available on 
floppy disk at the costs of DFL. 25, an can be ordered by returning the 
order form below (Please mention: STAN floppy disk). 

M/66 Comparability of tha sector Genera1 Government in the National 
Accounts, a case study for the Netherlands and Germany, Streppel, 
Irene and Dick Van Ton eren (1994). 
This paper questions t i e international comparability of data 
concerning the sector General Government in the National Accounts. Two 
differences are distin uished: differences due to lack of compliance 
with international pi%elines and institutional differences 
Ad'uctments to National Accounts data are reflected in a separate 
moiule which comparises Gerrnany versus The Netherlands. The module 
shows that total General Government resources as wel1 as uses are 
substantially higher in the Netherlands. 

NA/67 What would Net Domestic Product have been in an environmentall 
sustainable economy? , Prelimina views and results , De Boer, k r  t, 
Mark de Haan and Monlque Voogt 8994). 
Sustainable use of the environment is a pattern of use that can last 
forever, at least in theory. This pattern is likely to render a lower 
net domestic product than the present economy. The coherence between 
reductions in pressure on the environment and changes in net domestic 
roduct is investi ated with the help of a simple multi lier model. 

fhis model is base% on a National Accounting Matrix incfuding 
Environmental Accounts ( N A M F A ) .  



NA/68 A Social Accounting Matrix for the Netherlands, conce ts and results, 
Timmerman, Jolanda G. and Peter J.M. van de Ven (19945. 
In this paper a Social Accounting Matrix (SAM) for the Netherlands is 
presented. Two ears are covered: 1988 and 1990. The SAM is an integrated 
data framework gased on national accounts extended with information on 
distribution of income, consumption and wealth among household. 
Furthermore, labour income and employment are subdivided int0 several 
labour categories. The tables of the SAMs of both 1988 and 1990 are 
available on separate floppy disks at the costs of D F L .  65 each. 

NA/69 Anal zing relativa factor inputs of Dutch exports: An a plication of 
the T990 Sociaï ~ccounting b t r i x  for the Netherlands (Eorthcoming), 
Reininga, Ted (1995). 
In this paper the validity of neoclassical trade theor for explainin 
Dutsh international trade patterns is studied. The anar sis ia carrie% 
out with the use of a Social Accounting Matrix for The 6etherlands. 
This study corroborates the outcome of other recent analysis in this 
field: classica1 trade theory offers a better ctartin -point to 
understand Dutch trade patferns than neoclassical tra%e theory 
Moreover, these recent studies point to the increasing relevanie of 
insightc derived from modern trade theory. The results presented here 
seem to support this point of view. 

NA/70 SESAME for the evaliiation of econornic &velopment and social change, 
Keuning, Steven J. (1994). 
This paper elaborates on the concept of a S stem of Economic and Social 
Accounting Matrices and Entensions, or S E S ~ E  for short. The SESAME- 
concept serves to meet the criticism that conventional national 
accounts take a too limiled view at social, environmental and economic 
development. SESAME details the monetary accounts and cou les non- 
monetary information in an integral system approach. SES&E is meant as 
a synthesis of national accounts and the social indicators approach. 

NA/71 New revision olicies for the Dutch National Accounts Den Bakker, 
Gert P., Jan ze Gijt and Robert A.M. van Rooijen (1994). 
This paper presents the (new) revision policy for the Dutch National 
Accounts. In the past, several major revisions of national accounting 
data have been carried out in the Netherlands. In the course of time, 
the policy has chan ed several times. Recently, the aim has become to 
publish relatively fong time-series shortly after the publication of 
the revised benchmark year data. 

NA/72 Labour force data in a National Accounting framework, Den Bakker, 
Gert P. and Jan de Gijt (1994). 
This paper deals with the Dutch interwar labour force data. Starting 
with census data the estimation o£ the working and non-workin labour 
force by industr and by occu ational type is described and tie results 
are discussed. ~ x e  data have 8,,n ectimated within the national accounts 
framework. It is the first time that labour market figures at a meso- 
level have been estimated which are linked to other national accounting 
figures. 

U 4 7 3  fntegrated estimates of roductivity and tem-of-trade changes Erom 
P Social Accounting ~letryx at constant rices, Keuning, Steven J. (1994). 
This paper demonstrates that measures o? real income change for the total 
economy can best be derived from real income changes per subsector. For 
this urpose a Social Accounting Matrix ( S M )  at constant prices has been 
compiEed. 8y breaking down value added at constant prices int0 constant 
price estimates for each primary input category, productivity changes by 
mdustry can be estimated as an integral part of the regular national 
accounts compilation. The national total trading galn or loss from a 
chan e in the terms of trade is as wel1 allocated to subsectors, thus 
embesdin the estimation of this macro -measure int0 a meso-consistency 
frarnewor!. These ideas have been applied in a case-study for Indonesia. 

NA/74 Taking the environment into account: The Netherlands NAMEA'S for 
1989, 1990 and 1991, De Haan, Mark and Steven Keuning (1995). 
The National Accounting Matrix including Environmental Accounts (NAMEA) 
contains figures on environmental burdens in relation to economic 
develo ments as reflected in the National accounts. NAMEA's for the 
~etheryands in 1989, 1990 and 1991 have now been completed. They include 
a more detailed industrial classification and a series of environment 
taxes and levies, plus environmental protection expenditures b industry 
and households. Further the depletion of two important mineral 
resources in the ~etheriands is now incorporated in the NAMEA1s. 



NA/75 Economic theory and national accountin , Bos, Frits (1995). 
This pa er describes the relationship Eetween economic theory and 
nationa! accounting. This relationship is often misunderstood, by 
economic theorists and national accountants alike. Attention is dram 
to the consistency required in a national accounting system, to 
national accounts fi ures as a transformation of primary data and to 
the fundamentally different valuation principles employed in economic 
theory and national accounting (forward looking and analytic versus 
backward looking and descriptive). The gap between economic theory and 
national accounting can only be bridged b? satellite accounts, as in 
these accounts consistency with the overa 1 system and valuation at 
current exchange value are not strictly required. 

NA/76 A n  inEormation-s stem for economic environmental and social statistics, 
Keunin Steven f .  andJolanda G. timmerman (1995). 
The 1983 SNA mentions that a SAM can also be extended to deal with 
environmental issues. This entails the integration of a SAM and a NAMEA 
into a SAMEA (Social Accounting Matrix Including Environmental Accounts), 
a further extension int0 the direction of a so-called SESAME (System of 
Economie and Social Accounting Matrices and Extensions). This paper shows 
how environmental data and environmental indicators can be integrated int0 
such a system. A Dutch case-study shows the interrelations between e.g. 
the employment of various types of workers (by sex/educational level) and 
the environmental problems caused by the activities in whlch they are 
employed. Moreover, this pollution is also allocated to the subsectors 
that receive value added. This enables a comparison with the consumption- 
based pollution by subsector. The SAMEA yields a framework for an integra- 
ted analysis and modelling of social, economic and environmental issues. 

NA/77 Material flows, energy use and the structure of the economy, Konijn, 
Paul J.A., Sake de Boer and Jan van Dalen (1995). 
Many environmental problems are connected to production and use of 
materials and energy. It would therefore be desirable to have an infor- 
mation system that gives consistent, complete and detailed information on 
material and ener y flows. Such a system would even be more useful if it 
could be connectes directly to economic data. This aper presents such a 
system. Based on the foundation laid by the nationaf accounts the authors 
construct a system for the analysis of flows of materials and energy 
through the economy. In this paper the proposed system is illustrated 
with an application to the flows of iron/steel and energy. An input-output 
table is presented that describes the production processes in the ferrous 
metal branch entirely in physical units. Subsequently, steel contents of 
final products are calculated, and an analysis is made of the consequences 
of a new technology in the basic steel industry on total energy use in 
the economy. 

NA/78 Calendar effects on quarterly GDP-growth rales, Reininga, Ted K. and 
Brugt Kazemier (1996). 
Since 1986 Statistics Netherlands publishes Quarterly National Accounts. 
The earliest estimates of quarterly GDP, the so-called flash estimates, 
are published some seven weeks after the reference quarter. In this paper 
we examine a new faster flash estimate, some three to Eour weeks earlier 
than its originai counter art. The gain Is made by usin a simple regres- 
sion tachnique end incomp f ete data. To compensate for &e lack of data 
information on the number of workin days and shopping-days was added 60 
the regression. It turns out that calendar-acpects significantly 
affect GDP-growth: 0.30%-polnts extra EDP- rowth for one extra working- 

GD growth. 
% da#: One extra shopping-day accounts for a out 0.17%-points extra 

NA/79 The NAHEA experience. An interim evaluation of the Netherlands' 
integrated accounts and indicators for the environment and the economy, 
Keuning, Steven J. (1996). 
The national accounts publication in the Netherlands contains not only 
the conventional economic accounts and indicators, but also an integrated 
system of environmental and economic accounts, the NAMEA (National 
Accounting Matrix includin Environmental Accounts). This paper reports 
on the present status of t E e NAMEA-approach and gives a concise summar 
of this ap roach. It reviews the present applications of this frameworz 
in the ~etRerlands and, finally, a comparison with the SEUL is made and 
various common misunderstandings regarding Green National Income are set 
out. 



NA/80 What's in a NAMEA? Recent results of the UAMEA-a roach to environmental 
accounting, Keuning, Steven J. and Mark de Haan ??996). 
The National Accounting Matrix including Environmental Accounts (NAMEA) 
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