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A RESEARCH AND DEVELûPKENT HODULE SUPPLEHENTING THE NATIONAL ACCOUNTS 

Abstract 

This paper presents a modified national accounting system tailored to a 

description of the role of Research and Development (R&D) in the natio- 

na1 economy. The main differences with the standard National Accounts 

are some changes in the basic concepts (e.g. own-account production of 

R&D is considered as work-in-progress, or as fixed capita1 formation if 

it is not intended to be patented) and the introduction of additional, 

more detailed, classifications (e.g. new subsectors). 
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1. Introduction 

Most incomes and expenditures related to Research and Development (RW) 

are not specified as such in the National Accounts. For example, own- 

account R&D production by establishments is not recorded as production 

and, as a concequence, the inputs in this R W  production are recorded as 

inputs into the producer's other production processes. Another case in 

point is that patents and licenses belong to an asset category called 

intangible non-produced assets, which alco includes copyrights and trade 

marks. In order to provide a coherent description of R W ,  a specific 

R&D-module that is linked to the National Accounts should be designed. 

In this paper, an outline of such a module is presented. 

The notion of modules supplementing the National Accounts has been 

advocated for many years by various authors from the Netherlands Central 

Bureau of Statistics. They have argued that a flexible national accoun- 

ting system, containing a core and modules is the 'ideal' NA system (see 

e.g. van Bochove and van Tuinen, 1986). The core should consist of a 

basic set of accounts for genera1 purposes. In Gorter (1988) and Gorter 

and van der Laan (1992), the concept of the core has been elaborated. 

The modules should meet more specific data needs. At present, four 

modules have already been worked out: 

- a socio-economic accounts module (Gorter and van der Laan, 1992); 
- an environmental module (de Boo et al., 1991); 
- a module on the allocation of time (Kazemier and Exel, 1992); 
- a module in use as data set for a specific genera1 equilibrium model 
(Zeelenberg et al., 1989). 

The need for an R&D module stems from the important role that is 

attached to R W  by economists and politicians (see Mowery and Rosenberg, 

1989). Innovations and inventions have greatly contributed to spurring 

economic growth. Governments have stimulated and subsidized many R W -  

projects in order to maintain and improve the competitiveness of their 

national economies. A similar policy is alco followed by international 

organizations like the EC and the OECD. 



The irnportance of R&D for the national economy is further reflected 

in the statistica1 programmes of many countries and international 

organizations, like the EC and the OECD. 

Since the 1960s, most industrialized countries collect statistica1 

data on R&D. In 1963, international guidelines on R&D statistics were 

issued for the first time: the Frascati Manual. It was meant to harmo- 

nize the national R&D-statistics and to stimulate national statistica1 

offices in setting up such statistics. 

In the mid 1970s, the French statistica1 office -in cooperation with 

the French Ministry of Research and Technology- started to draw up a 

research satellite account(/modulel)) linked to the national accounts. 

This account describes "the circuits of funding and performance of 

research and development in a manner rendered compatible with the 

methods and concepts of national accounting" (Minder et al., 1989, p. 

9) 

Some years ago, a research satellite account has also been developed 

for Japan. It describes "the income and cost structure of R&D activities 

and . . .  the sources of funds for [these] activities" (Kurabayashi and 
Matsuda, 1989, p. 5). The concept of R69 activities and the sector 

classification are based on the Frascati Manual (OECD, 1981). This 

satellite account focuses on the RáD activities of academic institutions 

and pays special attention to the age structure of researchers and its 

changes over time. 

In 1988, the OECD started the Structural Analysis (STAN) database 

project. The STAN database is a large database "which combines 

industrial and technological data for al1 OECD countries and, where data 

is available, for a number of non-OECD countries ... STAN has been 
designed specifically to underpin OECD and Member country studies of the 

role of technology in international competitiveness, structural change 

l) The t e m  *module8 end Isatellite account8 could be used interchangeably (see also Gorter end 

van der Laan, 1992, p. 4). In both cases, they refer to a structured set of information uhich 
is linked to the standard national accounts. 



and economic growth . . .  Though a number of disaggregated databases exist 
..., none is sufficiently complete to support the desired quantitative 
analysis. To overcome this problem, STAN 'patches' these and other 

source databases together to form the most comprehensive, disaggregated, 

technology/industry database available" (OECD, 1990, p. 1). 

In this paper, a R&D module that supplements the national accounts is 

presented. In common with the French satellite account, a major purpose 

is to establish a linkage between RáD statistics and the national 

accounts. However, in addition, the module aims at providing a genera1 

perspective on the role of RáD in the national economy, e.g. by alco 

paying attention to the role of multinationals and patents. In this 

respect, it has more in common with a report by the Dutch Advisory Board 

on on Science and Technology (van Heeringen and Langendorff, 1988) or 

the extensive R&D statistics of Canada (Statistics Canada, 1989). Fur- 

thermore, unlike al1 the above mentioned accounts, reports and statis- 

tics, several standard national accounting concepts are als0 modified in 

order to provide a better account of R a .  

Amending the concepts and classifications in the standard national 

accounts for the purposes of the R W  module is described in section 2. 

The design of the R&D module is the topic of section 3. Conclusions are 

drawn in section 4. R&D statistics wil1 serve as a major data source for 

compiling the R W  module. Appendix A therefore provides a discussion of 

the international guideline on RáD statistics, the Frascati Manual. In 

Appendix B the relationship between figures in the R W  module and those 

standard national accounts is made explicit for the major aggregates. 



2. Amending tñe stanüard accounts in the W module 

2.1 Introduction 

The concepts and classifications in the standard system of national 

accounts are not tailored to a description of the role of R69 in a 

national economy. Therefore, concepts and classifications in the R W  

module must differ in some respects from those in the standard system. 

In subsection 2.2, the concepts proposed for the module are discussed. 

The classifications are the topic of subsection 2.3. 

2.2 Concepts in the module 

A discussion of alternative accounting procedures for R&D can be found 

in Muller (1990), OECD (1989b) and Harrison (1990). We restrict our- 

selves to explaining the basic losic of the accounting conventions 

adopted in our R&D module. Of course, our discussion of concepts in the 

module starts with the concept of R69 employed in the module. 

In the module, the concept of R69 follows its definition by the 

Frascati Manual: "creative work undertaken on a systematic basis in 

order to increase the stock of knowledge, including knowledge of man, 

culture and society and the use of this stock of knowledge to devise new 

applications" (OECD, 1981, p. 25; see also Appendix A in this paper). 

The categories Research and Development in the International Standard 

Industrial Classification (ISIC: UN, 1990b), the Centra1 Product 

Classification (CPC: UN, 1991), the Classification of the Purposes of 

Private Non-profit Institutions (COPNI: UN, 1968, table 14, p. 185) and 

the Classification of Outlays of Producers by Purpose (COIP: UN, 1975) 

are also based on the Frascati concept. Sol this concept is als0 

employed in most R W  statistics. 

A drawback of the rather narrow R69 concept in the Frascati Manual, 

is that it ignores many activities that are crucial to its commercial 

success, like product design and marketing. Furthermore, it includes R&D 



which will never be a commercial success, e.g. basic research performed 

at universities (see alco OECD, 1989b, paras 30 and 31). As a conse- 

quence, there is frequently no direct causal link between production of 

'Frascati-RW' and changes in value added and economic growth. A broader 

concept of R&D with respect to e.g. product engineering-is nevertheless 

not adopted for the module, because that would imply almost insukoun- 

table data problems (al1 relevant data sources employ a Frascati-type 

concept). 

In the System of National Accounts (SNA: UN, 1992), production of 

R&D by enterprises is limited to R&D sold on contract2). In the module, 

production of R&D by establishments encompasses alco their own-account 

production. Furthermore, selling patents is regarded as a trade activity 

and as a desinvestment, and not as the sale of a non-produced asset. 

Similarly, the rental of patents by means of licenses is registered as a 

production activity generating value added and not as a transaction that 

generates property income. These modifications imply an extension of the 

standard production boundary. It should be noted that own-account 

production of R&D by the government and non-profit institutions was 

already recorded as output (due to the convention that their output 

equals the costs of production). 

R&D production differs in two important respects from most other 

types of production. Firstly, as R&D production is no routine activity 

(by definition), it is always uncertain whether and to what extent the 

inputs will indeed result in outputs, e.g. an increase in knowledge. 

Secondly, even if the inputs lead to the expected outputs, it is usually 

uncertain what the revenues will be; this uncertainty may prolong for 

many years after the R&D has been produced. This alco applies to R&D 

production that explicitly aims at obtaining revenues from patents and 

licenses. In the module, R a  production not sold on contract is valued 

at costs, whether it is successful or not, and independent of what the 

expected revenues from patents and licenses are. As stated above, the 

) I n  ear t ie r  Dra f t  chapters for  the revised SNA (UN, 1990a), a ls0 om-account production of RgD by 
enterprises i s  regarded as production end f ixed capita1 formation. Houever, i t  has been decided 

that i n  the f i n a l  version of  the revised SNA, the 1968 SNA'S conventions are retained. 



actual revenues from patents and licenses are recorded as revenues from 

trade and rental activities respectively. 

Extending the scope of production in the module is accommodated by 

changes in the concepts of intermediate consumption, changes in stocks, 

fixed capita1 formation and capita1 consumption. In our modified 

concepts it plays the centra1 role whether or not the R&D production is 

patented: 

1. R&D output which is intended to be patented, should be recorded as 

work-in-progress, i.e. a change in stocks. At the time it is patented, 

the stocks of the R a  producer are then reduced and fixed capita1 forma- 

tion is recorded. Subsequently, this asset is written off, whereby its 

length-of-life is equal to the number of years for which the patent is 

granted. When the patent is sold, negative fixed capita1 formation 

should be recorded for the producer by amount of the production costs 

not yet written off. The difference between the patent's selling price 

and these costs is registered as a revenue from trade in patents. For 

the purchaser, positive fixed capital formation is registered by amount 

of the price paid for the patent plus the other acquisition costs for 

the patent. This implies that part of his investment consists of 

transfer costs, analogously to the case of trade in other existing 

capital goods. 

Of course, it is also possible that the R&D output is unsuccessful, 

because it does not result in a patent. At the time this becomes clear, 

the stocks of the R a  producer are reduced and his fixed capita1 forma- 

tion is increased; this fixed capital formation is then immediately 

written of£ for the full amount. 

Like al1 rental of capital goods (cf. operational leasing) in the 

standard national accounts, rental of patents (licensing) does not 

diminish the capita1 stock of the owner. In the module, renting patents 

is to be recorded as intermediate or final consumption, depending on the 

buyer . 



2. R&D production which is not intended to be patented, should be 

directly recorded as fixed capita1 formation and depreciated for 100% in 

the Same year. This pertains to e.g. most R&D in the social sciences and 

humanities and to R&D which is in the public domain (e.g. through a 

publication in scientific journals). The reason for this accounting 

procedure is that R W  is very difficult to sell after it is produced 

unless it is patented. 

Recording expenditure on R W  production as capita1 formation implies 

that this expenditure is no longer recorded as intermediate or final 

consumption. So, enlarging the concept of capital formation in this way 

entails a concomitant narrowing of the concepts of intermediate and 

final consumption. 

Capita1 consumption of R&D assets should be calculated in the Same 

way as capita1 consumption on tangible assets: straight-line deprecia- 

t j m  on the assu.nption of expected economic life times (see Bos, 1990 

and Ward, 1976). The latter can be determined on the basis of expert 

knowledge, practice in the business accounts that have capitalized R&D 

expenditure, dates of expiry of patents, etc. 

Governments stimulate R&D production not only by direct subsidies, 

but also by al1 kinds of implicit or indirect subsidies. Examples given 

in the Frascati Manual are "the remission of income taxes for industrial 

R&D, the payment by a government, on demand and after audit, of a 

certain portion of some or al1 of firms' R W  expenditures, bonuses added 

to R6J) contracts to encourage a firm in its own R W ,  remission of taxes 

and tariffs on R&D equipment and the reimbursement of part of a firm's 

costs if it hires more R&D staff" (OECD, 1981, p. 77). Such subsidies 

are ignored or not accounted for explicitly in the standard national 

accounts. According to the Frascati Manual, they should also not be 

accounted for (explicitly). However, compiling such information seems 

crucial for analyzing the role of the goverment and comparing subsidies 

on R&D among countries. Therefore, such information should, as £ar as 

possible, be included in the R W  module; its concept of subsidies should 

be adjusted accordingly. If the subsidy consists of a rebate on income 



taxes, this implies that the subsidies as wel1 as the income taxes are 

larger in the module than in the standard national accounts. 

Enlarging the concept of fixed capital formation alco entails a shift 

in the demarcation between current and capital transfers. Al1 subsidies 

received by "investorsn in R W ,  i.e. that serve to finance purchases of 

R W  work or own-account R W  production, should now be recorded as capi- 

tal transfers and not as operating subsidies. This is in accordance with 

(Muller, 1990, p. 12): "[Gjrants received by firms undertaking R&D on 

behalf of other firms remain classified as operating subsidies ... This 
remark obviously does not concern capital-goods subsidies received by 

these R&D contractors" 

By recording revenues from the sale or rental of patents as revenues 

from the sale of goods and services, establishments that formerly were 

regarded as non-market may become market producers. The reason is that 

By taking these revenues into account, some establishments may now be 

mainly financed by revenues from the sale of goods and services. 

The consequences of these changes in concepts for balancing items 

like Domestic Product, National Income and Net Lending is discussed in 

Appendix B. 

2.3 Classifications in the module 

The module should focus on a description of the role of R W .  On the one 

hand, some details in the standard classifications are superfluous and 

can be left out. On the other hand, various categories that are impor- 

tant in a description of the role of R69 tend to be absent and should 

. thus be included. We wil1 subsequently discuss the main taxonomies in 

the national accounts and present the classifications proposed for the 

R W  module. Attention is restricted to those classifications that 

deviate from the standard ones. 



The classification by industries in the module should show the major 

producers and users of R&D and be based on ISIC (UN,  1990b). In the 

module, a high level of aggregation could be employed for most 

industries. Exceptions are only made for the division "Research and 

Development" and the subdivision "Defence activities" (see table 1). The 

latter should be shown separately in order to distinguish military R6J) 

by the government from non-military R&D. It may be useful to subdivide 

Manufacturing, as this is in most countries relatively large. However, 

the level of detail recommended in some cases by the Frascati-Manual, 

e.g. including a separate category Aerospace, is not always appropriate, 

if only for reasons of secrecy. 

Table 1. The classification by industry in the R@ module 

1. Agriculture, hunting, forestry and fishing (01, 02, 05)') 
2. Mining and quarrying (10-14) 
3. Manufacturing (15-37) 
4. Electricity, gas and uater supply (40-41) 
5. Construction (45) 
6. Transport, storage and comnunications (6044) 
7. Research and developent (73) 
8. Defence activities (7522) 
9. Other public ahinistration (75 uith the exc. of 7522) 
10. Education (80) 
ll. Other services and n.e.c. (50-52, 55, 65-72, 74, 85, 90-93, 95, 99) 

a The codes between brackets refer to the ISIC Divisions and Classes (UN, lWOb). 

The classification by institutional sectors in the module differs in 

several respects from that in the standard national accounts (UN, 1992, 

Chapter IV). The "Non-financial corporate sector" and "Financial 

corporate sector" are grouped together in a new sector "Business" (see 

table 2). This sector is subdivided into "Foreign-controlled corpora- 

tions", "Domestic multinationals" and "Other business". In this way, one 

can account for the specific role played by multinationals. In fact, 

Foreign-controlled corporations are also distinguished as a subsector in 

the standard classification. Our subsector Domestic multinationals must 

still be defined. The most logica1 option is to define it as the mirror- 

image of Foreign controlled corporations, that is 'those domestic 

corporations that control foreign corporations'. 

The "Government sector" is subdivided int0 "Public universities and 

other public higher education institutions" and "Other government". It 



should be realized that universities that are not mainly financed by the 

government, are not recorded in this sector (see also our appendix on 

the Frascati Manual). The Household sector and the Private non-profit 

institutions serving households sector are similar to those in the 

standard national accounts. 

Table 2. The classification by institutional sectors in the R@ module 

Business (Non-financial corporate sector + Financial corporate sector) 
Foreign controlled corporations 
Domestic multinationals 
Other business 

Govermnt (General govermnt sector) 
Public universities end other public higher education institutions 
Other govermnt 

Households (Household sector) 
Private non-profit institutions serving households 
Rest of the Uorld 

International organizations 
Other 

The "Rest of the WorldW-account is included as a separate 'sector', 

as this is very ccnvenient when presenting the tables in the ~odule. For 

this account/sector, a new distinction is introduced: namely that 

between International organizations and rest of the Rest of the World. 

This distinction reflects the special role that is frequently played by 

international organizations in stimulating R€&, think of subsidies 

provided to R&D projects by the EC. 

The commodity classification is based on the Central Product Classi- 

fication of the UN (1991). The CPC is a classification of goods, 

services and assets. For our purpose, the categories Research and 

development services and Patents are the most relevant ones. In the 

module, Research and development services wil1 be subdivided int0 

Natura1 sciences and engineering and Social sciences and humanities (see 

table 3). The third CPC subclass Interdisciplinary is left out, as this 

subclass is also absent in the product classification of the EC, the 

NACE (Eurostat, 1991). and in the Frascati-Manual (OECD, 1981). A 

further subdivision of market services/non-market services is made in 

order to distinguish between R 0  for sale on the one hand, and, own- 

account and non-profit production of R&D on the other. It should be 

noticed that in this way it is very wel1 possible that market enter- 



prises produce non-market R W ,  e.g. if it is for use in their own 

organization. 

In our modified concepts (see subsection 2.2) payments for patents 

and licenses are regarded as payments for goods and services. A new 

distinction is introduced between (the annual payments for) licenses and 

(the payments for) patents. The reason is that the purchase of patents 

is recorded as capital formation in the module, while the payments for 

licences are registered as (intermediate or final) consumption of the 

purchaser. 

Table 3. RBD comnodity classi f icat ion 

Research and development services (85)') 
Market services 

Natural sciences end engineering (8510) 
Sociat sciences end hunanities (8520) 

Non-market services 
Natural sciences end engineering (8510) 
Social sciences end hunanities (8520) 

Licenses (89210) 
Patents (89210) 

a ) The codes betueen brackets refer  to CPC groups/(sub)classes (UN, 1991). 

In the classification by categories of value added (see table 4), 

compensation of employees is subdivided into high and low skilled labour 

income. This distinction is introduced because a specific feature of R&D 

production is that it requires relatively much high-skilled labour. In 

addition to the classification by level of education, classifications by 

type of education (e.g. a simple dichotomy between natura1 sciences and 

engineering versus social sciences and humanities) and by occupation (on 

the basis of the International Standard Classification of Occupation, 

ILO, 1990) could be introduced. By linking data on the volume of labour 

employed in R&D production to other data on the employed population and 

labour force, the (mis)matching of supply and demand in the labour 

market can be described. This issue may also be relevant in the context 

of developing a R&D policy, e.g. if a shortage of technically skilled 

labour hampers R&D production. 

In the tables of the module, the categories of value added are not 

only classified by industry, but also subdivided into: a) related to R&D 



production and b) related to other types of production. This functional 

split could als0 be regarded as a sub-classification of the categories 

of value added. If information on implicit or indirect subsidies can be 

obtained, these subsidies should be show separately. 

Table 4. The R& moduleEs classification by category of value added (gross, at market prices) 

Cmpnsation of errployees 
High ski [Led (University or Other post Secondary)' ) 
Low skilled (Secondary or OtherIa) 

Net operat ing surplus/mixed income 
Consunption of fixed capital 
Indirect taxes and subsidies 

Taxes on production and inports 
Subsidies ( - )  

a ) The categories betueen brackets refer to the International Standard Classif ication of 
Education (ISCED; UNESCO, 1976). 

In the classification of current taxes and transfers (table 5), a 

subcategory for gifts and donations for R&D is introduced in order to 

take account of this way of financing R&D production or purchases. In 

practice, these gifts and donations may frequently be so smal1 that they 

can be ignored in the R69 module. For the other current transfers, 

making a functional split on the basis of whether it is related to R69 

production or purchases does not seem very useful. A possible exception 

are current taxes on income, wealth, etc., which could single out taxes 

on compensation of employees in R69 production. However, most other 

current taxes on income, wealth, etc. can only (and best) be split by 

introducing simple assumptions (e.g. about the ratio of tax to income). 

Such information could be shom in a separate table. 

Table 5. The classification of current taxes and transfers in the R& module 

Current gifts and donations for R& 
Current taxes and other transfers (like other gifts, current taxes on income, wealth, etc., 
social contributions and benefits, casualty insurance premiuns and claims or current 
transfers within goverment) 

In the classification of capita1 transfers (table 6), a category for 

gifts and donations for RáD is als0 introduced. In practice, this sub- 

category wil1 probably be more important than its current counterpart. 

Gifts and donations usually occur for specific types of R a ,  e.g. for 

medica1 research. For some types of RáD, it may even be a major source 



of finance. 1n case of investment grants, it may be possible to collect 

information on the amount related to R W .  This is therefore shown as a 

separate category. Taxes related to R6J) are incorporated as a separate 

category. For the other capita1 transfers, such a functional split seems 

less feasible and is therefore left out. Perhaps, in some cases, it may 

alco be possible to single out some taxes on capita1 related to R a .  

Table 6. The c l a s s i f i c a t i o n  o f  cap i ta l  taxes and t ransfers in  the R& module 

Taxes on cap i t a l  re la ted  t o  R&D production, purchases o r  sales 
Investment grants f o r  R&D production 
Legacies, large g i f t s  o r  exceptional ly large donations f o r  R U  production 
Other cap i t a l  t rans fe rs  ( l i k e  other investment grants, other taxes on capi ta l ,  t ransfers w i t h i n  

the govermient) 

R&D production or purchases can als0 be stimulated by granting loans 

at non-market conditions, like interest rates clearly below market inte- 

rest rates or with non-commercial repayment conditions. Therefore, in 

the classification of transacrions in financial instruments (table 7), 

we have introduced a category Lodns at non-market conditions for finan- 

cing R6D expenditure3). 

Table 7. The c l a s s i f i c a t i o n  o f  transactions i n  f i nanc i a l  i n s t r w n t s  i n  &he R&D module. 

Loans a t  non-market condit ions f o r  f inancing R& expenditure 
Other transactions in  f inanc ia l  instrunents ( l i k e  other loans, transactions i n  secur i t ies,  

currency and trade c red i ts )  

3 ,  I n  pr inc ip le,  the in te res t  d i f f e r e n t i a l  s h w l d  be recorded as a g i f t  or  a subsidy. 



The design of the RáD module 

3.1 Introduction 

In this section, the set of standard tables constituting the RW module 

is presented. The R&D module consists of five types of tables: 

- an overview matrix; 
- tables which are magnified cells of the overview matrix; 
- a table comparing major aggregates in the module with those in the 
standard national accounts; 

- supplementary tables in non-monetary terms (e.g. number of employees 
or number of patents classified by subject); 

- tables with figures for intertemporal and international comparisons. 

In subsection 3.2, a National Accounting Matrix specially tailored to 

the R&D module is discussed. This matrix is the basic framework of the 

RW module. In subsection 3.3, the other tables in the RW module are 

presented. The module does not describe the external effects of RW. 

Such limitations of the R&D module are shortly investigated in 

subsection 3.4. 

3.2 Basic framework 

In designing the national accounting framework for the R&D module, we 

start from the standard system of national accounts as described in the 

revised SNA (UN, 1990a, 1992). For our purposes, several modifications 

r are introduced, in particular with respect to the concepts and classifi 

cations employed (see section 2). This modified accounting system is 

summarized in a matrix-format in table 8. It shows the accounts4), the 

) The accounts not shoun are: 11.3 Redistr ibution o f  income i n  k ind account, 11.4.2 Use of 

adjusted disposable income account, 111.3 Other changes i n  assets accounts, IV.1 Opening 
balance sheet, I V . 2  Changes in belance sheets anci IV .3  Closing balance sheet. The las t  four 

accounts have been mi t ted  i n  wr matrix, because i n  many cwn t r i es  there u i  l l be serious 
d i f f i c u l t i e s  i n  obtaining data f o r  these accwnts. The other tuo accounts are hardly relevant 

i n  describing the ro le  of R& i n  the national econuny. ûn i t t i ng  these accounts therefore 
serves t o  keep the overvieu re la t i ve l y  si irple and clear. 
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I rdus t r i es  

O. R60 Services 

(Canad i t i es )  

I n t e r m l i a t e  I n t e d i s t e  
l Cmsunpt im Consurpt i on 

1 I 

Tradc L T r a k  t I n t e r m l i a t e  I n t c d i n t e  
Z Transport Transport C m s u r p t i m  Cmsunp t im  

Margins 2 Margins - 2  4 394 

Outp i t  
3 (baslc 

p r i c cs )  V 

Outp i t  
4 (b.sic 

p r i c cs )  834 

:msunpt i on  ' 11 I ,TOSS 
api t a l  
o r m t i m  

O. Othcr Goods i3 
Services 
(Cammdit ies) 

: i na l  s ths id ies  

Other Subsi- 
d i cs  m Pro- 

iross 
: ap i t a l  
:onnat im Z 

I. R P  Product ion 

( I ndus t r i es )  

I. Other Production 

( I ndus t r i es )  t Other Subsi - 
d i cs  m Pro- 
t { 

11.1.1 G e m r a t i m  
o f  Incame (Value- 
sddcd Categories) 

Carpensat lm 
o f  t r a R W  Em>loyees 1 

Propcr ty  
I n c m  
f r m  RW 31 

Cu r rm t  
Transfer8 
f r o n R W  11 

11.1.2 A l l a c a t i m  
o f  P r i m r y  I n c m  

11.2 Secads ry  D i s -  
t r i b u t i m  of  Incane 

11.4.1 Usc o f  

NET NATIONAL Cu r rm t  Taxes 
7 INCOWE (market and Transfers 

I p r i ces>  4 0 4  ZV! 

NET DISPOSABLE 
8 INCOWE 

a d  Subsidies 

( I n s t i t u t i o n a l  
Sectors) 

Borrouing Capi ta l  
Transfers 

I Capi ta l  F o r m t i m  
in R& P r o d u c t i m  
( I ndus t r i es )  

Capi ta l  F o r m t i m  i 
Other P r o d u c t i m  

111.2 F inanc ia l  
( F i ~ ~ i . 1  Assets) 

V. Rest o f  t he  Uo r l  
C u r r m t  





type of classifications used per account and the major balancing items 

and aggregates. The rows describe the revenues and the columns are used 

for expenditure. Our Ra-matrix can be regarded as an extension and 

modification of the national accounting matrices presented by Keuning 

(1991a, 1991b)5) . This matrix is also the first table in the R a  module 

(RdcD.1). For explanatory purposes, a stylized numerical example is 

included in table 8. 

In the R&D module, the Goods and Services Account is split in two 

parts: one pertaining to RU) commodities and the other pertaining to the 

other commodities. The first and second rows show the use of goods and 

services (intermediate consumption, final consumption, gross capita1 

formation and exports) and the first and second columns describe the 

supply of goods and services (output and imports). The intermediate and 

final consumption of R&D commodities consist of the rental of patents 

(see subsection 2.2 above). In cells (2,l) and (2,2) trade and transport 

margins by residents on behalf of residents are registered. At the 

national level, supply of this trade and transport is by definition 

equal to its use and therefore these cells always add up to zero. This 

is accomplished by inserting the total trade margin as a negative item. 

In the aggregate matrix, only the trade and transport margins on R a ,  

i.e. the trade margins on patents, are shown. 

The Production Account "is designed in order to put emphasis on value 

added as one of the main balancing items in the System. Consequently, it 

does not cover al1 transactions linked with the production process, but 

only the concrete result of production (output) and the using up of 

goods and services when producing this output (intexmediate consump- 

tion)" (UN, 1990a, Chapter 11, p. 27). At the national level, the balan- 

cing item is Net Domestic Product, i.e. the aggregate of the value added 

of al1 domestic producers. The producers are classified by industry in 

the Production Account. In our matrix, an additional functional split is 

made in the Production Account between R W  production on the one hand 

and other types of production on the other. This split is in fact only 

) Another extended matrix has been applied to  the envi romnt  (de Boo et  a l . ,  l!W). 



relevant to establishments that partly produce R W  and partly produce 

other commodities. By means of the functional split, al1 the inputs and 

outputs of R&D production can be shown separately. 

Governments frequently stimulate the production and dissemination of 

R&D-knowledge by means of subsidies. In order to show this important 

aspect of RUI, a separate account is introduced for Taxes on production 

and imports ('indirect taxes') and subsidies. The indirect taxes are 

recorded in the rows and the subsidies in the columns. Another advantage 

of this accounting procedure is that also the indirect tax revenues 

related to R&D production and consumption are explicitly shown. Taxes 

and subsidies on products are recorded in the Goods and Services Account 

and other taxes and subsidies on production are recorded in the Produc- 

tion Account6). As a consequence, Output in cells (3'1) and ( 4 ' 2 )  is 

valued at basic prices. The balancing item of Indirect taxes and subsi- 

dies is recorded in the Allocation of Primary Income Account. This 

implies that Net Domestic Product and Net Generated Income are valued at 

factor costs. 

The Primary Distribution of Income Account consists of two sub- 

accounts: the Generation of Income Account and the Allocation of Primary 

Income Account. The Generation of Income Account records "distributive 

transactions which are directly linked to the process of production" 

(UN, 1990a, Chapter 11, p. 30). In order to establish a link to figures 

on the employed population (see subsection 2.3 on the classification of 

value added), also the compensation of employees paid to and received 

from the Rest of the World is included. At the national level, this 

L results in the balancing item Net Generated Income.') 

The Allocation of Primary Income Account shows the remaining part of 

the primary distribution of income, i.e. property income flows plus net 

primary income received by institutional sector. As a consequence of our 

6, It would have been possible to shou the taxes on products that pertain to capital formation in 

cells (9,ll) and (9,12) and not as part of cells (9, l )  end (9,2). In order to keep the matrix 
as sinple as possible, this more corrplicated accounting procedure was teft out. 

) This is not one of the official aggregates in the standard national accounts; cf. Keuning 

(1991a). 



modifications, property income does not anymore include the revenues 

from licenses for R&D. Net primary income for the nation as a whole is 

generally known as Net National Income. From a conceptual point of view, 

it seems appropriate to make a distinction between revenues from direct 

investment and revenues from portfolio-investment. For the purposes of 

the R&D module, we are particularly interested in the part of the 

revenues from direct investment that should be regarded as a payment for 

the use of R&D knowledge. However, for statistica1 reasons, such a 

subdivision of property income flows are left out. 

The Secondary Distribution of Income Account covers redistribution of 

income through current taxes paid out of income (that is, excluding 

taxes on production) and other current transfers (in cash). Its 

balancing item is Net Disposable Income. The Use of Income Account 

describes how Net Disposable Income is allocated between final consump- 

tion expenditure and Net Saving (- the account's balancing item). 

The Capital Account records "transactions linked to investment in 

non-financial assets and capital transfers involving the redistribution 

of wealth" (UN, 1990a, Chapter 11, p. 42). Net lending links the 

Capital Account and the Financial Account: in both accounts it serves 

as the balancing item. The Financial Account shows the changes in 

financial assets, like borrowing and lending and the purchase and sale 

of equity. 

In the standard national accounts, two different transactor-classifi- 

cations are employed: the industry classification is used in describing 

production and supply and use of commodities and the institutional 

sector classification is used in describing income distribution and the 

financing of production, capita1 formation and final consumption. The 

R&D module aims at a simultaneous discription of: 

- the production and consumption of R W  as wel1 as income generated due 

to R&D on the one hand, 

- and the income distribution and financing related to Ráû production 
and conswnption on the other hand. 

Therefore, the linkage between these two parts of the national accounts 



is very important for the R&D module. This linkage is established in 

various ways. 

In cells ( 5 , 3 )  and (5,4) value added is cross-classified by industry 

and value-added category, while in cell (6,s) value added is cross- 

classified by value-added category and institutional sector. This 

information can be linked in a three-dimensional table that classifies 

value added simultaneously by industry and institutional sector. This 

could be shown explicitly in a more detailed matrix; refer to the 

supplementary table 11 below (RáD.4). A three-dimensional table of value 

added wil1 also be included in the revised SNA. 

In order to describe the financing of RáD production, als0 R W  output 

in cell (3,l) should be classified by institutional sector (see table 

11). In this way, this information can be linked to the gifts in 

cells (7,7) and (7,14) that are used to finance RáD production. The 

latter are explicitly shown in table 12 below (RáD.5). 

Furthermore, by introducing Capital Formation accounts in rows and 

columns 11 and 12 of the overview matrix, fixed capita1 formation and 

changes in stocks by industry are classified simultaneously by industry 

and by institutional sector in cells (11,lO) and (12,lO). In this way, a 

linkage is established with the accounts that describe the financing of 

capita1 formation, i.e. the Capital and Financial Account. It is parti- 

cularly important to link capita1 formation with the taxes on capita1 

and investment grants in cells (10,lO) and (10,15) (e.g. investment 

grants by the EC). 

The Rest of the World Account describes transactions between resident 

and non-resident institutional units and related changes in assets and 

liabilities. "As the Rest of the World plays in the accounting structure 

a role similar to the one of an institutional sector, the Rest of the 

World Account is established from the point of view of the Rest of the 

World, A resource for the Rest of the World is a use for the Nation and 

vice versa. When looking at a balancing item, if it is positive it means 

a surplus of the Rest of the World and a deficit of the Nation, and vice 



versa if it is negative" (UN, 1990a, Chapter 11, p. 56). In our matrix, 

we have distinguished a current account and a capita1 account. 

The Current Account shows imports and exports and compensation of 

employees, property income and current transfers to and from abroad. The 

Capita1 Account corresponds to those for the domestic sectors. Its 

balancing item is Net Lending of the Rest of the World. 

3.3  Other tables in the module 

In this subsection, we wil1 present the other tables in the R&D module. 

In the second table of the R&D module (table g), the major aggregates 

in the R&D module are compared to those in the core (standard national 

accounts). How the aggregates in the module can be derived from those in 

the core, is explicitly shown in Appendix B. 

Tabte 9 (=R&û.2). A comparison of major aggregates i n  the core and the RgD module 

NDP NN I Gross Fixed Consvrption Final  Current 
Abs. Grouth Abs. Grouth Capi t a l  of Con- External 

Formation Capital  sunption Batance 

R@ module 

The third table in the module (RW.3 = table 10) describes the supply 
a and use of R&D production. In the first column the supply of R W  goods 

and services is presented. Submatrix (3,l) shows the R W  output by 

industry and in row vector (14,l) R W  imports are recorded. Similarly, 

in the second column the supply of other goods and services is recorded. 

The use of R W  goods and services (intermediate consumption, final 

consumption, capital formation and exports) can be found in the first 

row. In cells (1,3) and (1,4) intermediate consumption by industry is 

registered. As a major part of the purchase and own-account production 
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of R&D is included in gross fixed capital formation, most rows are 

empty in this block. The exception is the expenditure on licenses. In 

submatrices (l,lla), (l,llb), (1,12a) and (1,12b) gross capita1 

formation is shown; with the exception of the row for the expenditure on 

licenses, al1 rows could be non-zero here. Exports of R&D commodities 

can be found in vector (1,14). Analogously, the second row shows the use 

of other goods and services. In row vector (2,1), the trade and 

transport margins on patents are presented. In order to balance the 

totals, these margins are also entered in cell (2,2), but now with a 

negative sign. 

In columns 3 and 4 the inputs int0 production are recorded: interme- 

diate consumption in submatrices (1,3), (1,4), (2,3) and (2,4) and the 

various categories of value added in submatrices (5,3) and (5,4). 

Table Rm.4 (= table 11) serves to establish a linkage between table 

R&D.3 (- table 10) on the supply and use of R6rD production and other 

tables on the financing of R€& production (R6rD.5; - table 12). In terms 

of the overview matrix, it contains information from the third row and 

column. The table is three-dimensional, as it cross-classifies the 

various costs of production by industry and by institutional sector. For 

the subsectors of Business, no cross-classification is made for reasons 

of secrecy. Subsidies are subdivided into those received from the 

national government and those from international organizations, in order 

to show the funding sectors as well. 

The fifth table of the RW module (table 12), describes the Current 

gifts and donations for R&D purposes. In order to add up to the totals 

in cells (7,7), (7,14) and (14,7) of the overview matrix, als0 the 

category Net other current transfers is entered. For our purposes, it is 

not necessary to show these flows by institutional sector of origin. 

The sixth table in the R6J) module (table 13), cross-classifies gross 

capita1 formation for RáD production by industry and institutional 

sectors. This table corresponds to cell (11,lO) in the overview matrix. 



Table ll/RBD.L. Production end generation of incane by sectors a d  industries 

f&D production by industries 
rota1 l Z 3 L 5 6 7 B 9 10 l1 

11. 

Total danestic ( production 

codes I 1.  

Bus i ness 
ntermediate consurption 
onsurption of fixed capital 
let value a&ed 
tonpensation of eciployees 
Net operating surplus 
Taxes on production 
C-)  Subsidies 
National govermnt 
International organizations 

'0t.L outpit 

.l Foreign controlled corporations / 
Intermdiate consurption 
:onsvrption of f ixed capita1 
Jet value added 
Compensation of mployees 
Net opcrating surplus 
Taxes on production 
<-) Subsidies 

Wational goverrment 
International organizations 

rotal output 

.Z Danstic nultinationals 
fntermediate consurption 
Consimption of fixed capital 
Net value added 
Canpensation of wployees 
Net operating surplus 
Taxes on product ion 
C - )  Subsidies 
National goverrment 
lnternational organizations 

Total output 

.S Other business 
tntermediate consurption 
tonsurption of fixed capital 
Net value abded 
Corpensation of employees 
Net operating surplus 
Taxes on production 
( - )  Subsidies 
Nat i onal goverwnt 
International organizations 

Total output 

1.1 Public miversities 
Intermediate consrnption 
Consurption of f ixed capital 
riet vatue added 
Conpensat ion of mployees 
Net opcrating surplus 
Taxes on production 
< - )  Subsidies 
Nationat govermnt 
International organizations 

T0t.l output 

11 - 2  Other govermnt 
tntermediate consurption 
Consurption of fixcd capital 
Net valm added 
Conpensation of mployees 
Net operating surplus 
Taxes on production 
(-) Subsidies 

Wational govermnt 
International organizatiw 

Total output 

111 . l  Households 
Intermediate consurption 
Consurption of f ixed capital 
Met value a d c d  
Conpensation of mployres 
Wet oper. surp./mixed incom 
Taxes on product ion 
I - )  Subsidies 
Wational govermnt 
lnternational organizatiw 

Total Wtprt 

111.2 PUP'S serving households 
Intermediate consurpt ion 
Consurption of fixed capital 
Net value added 
tutpensation of cnployees 
net oper. surp./mixed income 
Taxes on production 
( - )  Subsidies 
Wational govermnt 
International organi zations 

rotai outpit 

Total D w s t i c  Sectors 
Iet val* added 
Total output 



Teble lZ/R&D.5. C u r r m t  tsxes ard t ransfers 

1 .  Business 
C u r r m t  p i f t s  snd d o n a t i w  r e l s t e d  t 0  RLD 
Net other current  t ransfers 

1.1 Foreign con t ro l led  co rpora t iwc  
Current g i f t s  a d  d a u t i w c  re la ted  t 0  MLD 
Net other c u r r m t  t rans fe rs  

1.2 Dunestic n u l t i ~ t i c r u l c  
Current g i f t s  ard h t i m  re la ted  t o  IK, 

1.3 Other business 
C u r r m t  g i f t s  snd d o r u t i w c  r e l a t e d  t 0  RLD 
Net other c u r r m t  t ransfers 

11.1 Publ ic  i m i v e r r i t i e s  
Cur rmt  g i f t r  and d o r u t i w  re la ted  t 0  RLD 7 
Net other current t rans fe rs  

11.2 Other g o v e r m n t  
Cur rmt  g i f t s  and donations r e l s t e d  t o  RW 
biet other current t rans fe rs  

111.1 H0useh0lds 
Cur rmt  g i f t s  and d o m t i w c  r e l s t e d  t o  RtD 
Net other current  t rans fe rs  

111.2 PUP'S serving hwseholds 
Cur rmt  g i f t s  s r d  donations r e l a t e d  t o  RL0 
Net other current t ransfers 

Total D m s t i c  Sectors 
Current g i f t s  end donations r e l a t c d  t o  RW 
Net other current t rans fe rs  

j Rest of the Uor ld 
Current g i f t s  ard donations r e l a t t d  t o  RSD 14 I Net other current t ransfers 

Table WReD.6. Cross c a ~ i t a t  formation r e l s t - 4  t o  RLD p r a k r t i m  by sectors a rd  i n b t r i e s  

Cross .apital f o m t i m  i n  RLD prodoction (sectors) 
Total I. 1.1 1.2 1.3 11.1 11.2 111.1 111.2 

10 codes 

1. Agr icul ture snd f i s h i n g  
Cross f i xed  c a p i t a l  f o r r m t i m  
Changes i n  stocks 

2. i i i n inq  ard qusrry ing 
Cross f i x c d  capi ta1 f o r r m t i m  
Chanpes in stocks 

3. Uawfactur ing 
Gross f i x e d  c a p i t a l  f o r n i t i o n  
Changes i n  stocks 

I. E l e c t r i c i t y ,  gas r n d  uarer  
Cross f i x c d  cap i ta l  f o r n u t i m  
Changes i n  stocks 

S. Construction 
Cross f i r e d  c a p i t a l  fornat ion 
Changes i n  stocks 

6. Transport,storage L comninication 
Cross f i x c d  c a p i t a l  fo r rmt ion  
Chanses in stocks 

l 1  
7. Research and developnent 

Cross f i x e d  c a p i t a l  f o r r m t i m  
Changes i n  stocks 

8 .  Defence a c t i v i t i e s  
Cross f i xed  cap i ta l  fornut ion 
Changes i n  stocks 

9. Other publ ic  a d n i n i s t r a t i m  
Cross f i x c d  c s p i t r l  formntion 
Changes i n  stocks l 

10. Educa t im 
Cross f i xcd  capical  f a t i m  
Changes in stocks 1 

11. Other services a d  n.e.c. 
Gross f t x t d  capi ta1 fornat ion 
Chanpes i n  stocks 

Total  D m s t i c  Indus t r ies  
tra-fix- csp i ta t  formntion I 



Table lL/R2D.7. Capita1 taxes end t rans fe rs  

I n s t i t u t i o n a l  sectors 
1. 1.1 1.2 1.3 11.1 11.2 111.1 111.2 Total w 

t?t.org. Other 

15 codes 

I. B u s i n s s  
Taxes m capi ta1 re lared t o  RU) 
Inves tmnt  grants re la ted  t o  RU) 
Legacies. large g i f t s .  etc., f o r  R& 
Net other capi ta1 t ransfers 

1.1 fo re ign  con t ro l led  corporations 
Taxes m c a p i t a l  re la ted  t o  RU) 
Inves tmnt  grants re la ted  t 0  RLD 
Legacirs. l a rge  g i f t s ,  etc.. fo r  R M ,  
Net other capi ta1 t ransfers 

P 

1.2 D m s t i c  ~ L t i n a t i w l s  
Taxes m c a p i t a l  re la ted  t o  RW 
Inves tmnt  grants re la ted  t o  R60 
Legacies. large g l f t s .  etc., fo r  RLD 
Net other c a p i t a l  t ransfers 

1.3 Othcr business 
Taxes m cap i ta l  r c la ted  t o  R60 
lnves tmnt  grants re la ted  t o  RU) 
Legacies. l a rge  g i f t s ,  etc., fo r  RM, 
Net other capi ta1 t ransfers 

11.1 Publ ic  un ive rs i t i es  
Taxes on cap i ta l  retated t o  RLD 
investment grants re la ted  10 RLD 
iegacies, large g i f t s ,  etc., fo r  RLD 
uet other cap i ta l  t ransfers 

11.2 Other g o v e r m n t  
Taxes on capi ta1 re ia ted  t o  RBD 
Investment grants re la ted  t o  RUI 
Legacies. large g i f t s ,  etc., f o r  RLD 
Net other capi ta1 t ransfers 

1 111.1 Bouseholds 

i 
Taxes on cap i ta l  re la ted  t 0  RL0 
Investment grants re ia ted  t o  RB0 
Legacies. large g i f t s ,  etc., fo r  RkD 
Net other c a p i t a l  t ransfers 

111.2 PNP's serving households 
Taxes on cap i ta l  re la ted  t o  RL0 

/ I n v e r t m n t  g r rn ts  re la ted  t o  RBD 
' Legacies. large g i f t s ,  etc., fo r  RLD / wet other cap i ta l  t ransfers 

I Total Domestic Sectors 

l Taxes on cap i ta l  re ia ted  t 0  RBD 
Investment grants re la ted  t o  RgD 
Legacies. Large.gifts, efc., for-R@ 

, Net other capi ta1 t ransfers 
p -  

nest of the Uor ld 
Investment grants re la ted  t o  R& 
Ltgacies. large g i f t s ,  etc., f o r  RgD 
Lict other cap i ta l  t ransfers 

Table 15/R&D.8 Transactions i n  f i n a n c i a l  i n s t r m n t s  

Loans a t  Other 
non-mrket f i n u r f a l  
c o r d i t i w  trw. 

codes 1 
1.1 fo re ign  c m t r o l l e d  corporat ionr  
1.2 D c m s t i c  r u l t i r u t i w l s  
I .3 Other b u r i n s s  

11.1 Pubt ic  r n i v e r s i t i e s  
11.2 Other poverment 

111.1 liou+eholds 
111.2 PUP'S scrv ing hwscholds 

T o t i l  D c m s t i c  Sectors 

Rest of the Uor ld  
I n t e r n a t i m l  o rgan iza t ims  
Dther 

I Loans a t  non-marker c o r d i t i w i s  f o r  RgD 
Other f i n a n c i a l  t ransac t ims  





In the seventh table (table 14/R&D.7), Taxes on capital, Investment 

grants and Legacies, large gifts etc. related to R&D production are 

shown. Just as in table 12, a category Net other (capita1 transfers) is 

included, in order to add up to the total capital transfers in cells 

(10,10), (10,15) and (15,lO) of the overview matrix. 

The eighth table (table 15/R&D.8), describes the non-market loans 

with the specific purpose of financing R a .  The table corresponds to 

cells (13,lO) and (10,13) in the overview matrix. 

This standard set of tables can be supplemented by tables in non- 

monetary terms or tables which focus on intertemporal or international 

comparisons. Examples are: 

- tables on the size of domestic R&D production (as a percentage of 
Domestic Product); 

- tables on the financing of R&D production (showing the relative impor- 
tante of direct and indirect subsidies); 

- tables on the volume of labour inputs in R&D production by quality of 
l abour ; 

- a table on the number of patents owned and licences used classified 

by econornic activity and subject of the patent/license; 

- tables on the relation between Ra-intensity and indexes of producti- 

vity or 

- a table on the sensitivity of the measurement of output to our alter- 
native accounting procedures. 

In designing our module, some problems of data compilation have been 

explicitly taken int0 account, e.g. when choosing the R&D concept. 

Nevertheless, it may not yet be possible to compile al1 the necessary 

data. R&D statistics, which are generally based on the guidelines in the 

Frascati Manual, should serve as a principal data source for compiling 

the R&D module. Unfortunately, the Frascati Manual deviates in scope as 

wel1 as in concepts from the national accounts. These differences are 



discussed in Appendix A. Another data problem is that our module starts 

from the revised SNA, but in most countries national accounts are based 

on the 1968 SNA. Finally, information on the new subsectors as defined 

in the module may not be readily available. 

In drawing conclusions about the role of R&D in the national economy, 

it is important to realize which aspects of R&D are not described by the 

standard set of tables. We wil1 list four of such analytical 

limitations. 

First, as already remarked in subsection 2.2, the concept of R6rD 

employed in the module focuses on creative and innovative work. The 

limitations of this concept have already been noted above. For example, 

it ignores many activities that are crucial to commercial success, 

such as marketing and product design. 

Secondly, in the case of joint ventures or multinationals, it 

frequently occurs that use is made of R&D output, but that accomodating 

payments -e.g. in the form of license payments- are absent or not 

recognizable as such. Such flows are neglected in the module for 

measurement reasons. In fact, this is a transfer pricing problem. 

Thirdly, in the module, R&D production is generally valued at costs. 

Exceptions are only made for R&D on contract and the revenues from the 

trade in patents. This valuation at costs implies that gains in e££i- 

ciency and effectiveness due to the use of R&D are not incorporated in 

the valuation of R&D production. These gains are alco not shown else- 

where in the module, because they are merely analytica1 constructss). 

This statement holds for R W  which leads to new products (changes in 

outputs) as wel1 as for R&D that only changes the inputs for production. 

) Productivity analysis and grouth accourting t r y  to  estirmte end analyze the re la t ive  

contribution of var iws inputs t o  changes in productivity and grouth. The results obtained are 
subject to  a lot  of discussion (see Uaddison, 1987 end ven der Mee, 1987, pp. 138-149). 

Accounting for the depreciation of patents as en extra capitel input, l i k e  i n  w r  module, 
decreases total  factor productivi ty, kit this probably hardly contrikites to en 

explanation of the residual. 



For example, for individual enterprises, it may be possible to 

calculate the (expected) savings on the costs of producing due to a 

concrete invention or innovation. However, even if such a calculation is 

possible, a problem for the statistician is that enterprises often do 

not make such calculations: enterprises only have to decide on whether 

it is profitable to make use of the invention or innovation or not; for 

this decision, it is not necessary to know how much more profitable it 

is. Another problem with calculating the benefits from R&D as input is 

that, if the simple criterium of cost reduction is used, innovations and 

inventions that do not lead to cost reductions are not regarded as 

benefits from R a .  Examples are innovations that improve the safety of 

employees or that lead to less pollution. 

Calculating the benefits of R W  that changes outputs is even more 

difficult. For the individual enterprise, innovation of its products may 

be necessary to survive national and international competition. From 

this point of view, even al1 its profits and value added could be regar- 

ded as the benefit from innovation. In the long term, this reasoning 

applies to nearly al1 output, and the calculation would clearly be non- 

sensical. However, taking a more modest view on the benefits of R&D is 

equally problematic as clear criteria for delineating these benefits are 

absent. 

Furthermore, new or improved products, e.g. computers, can be used as 

inputs for producing other goods and services. So, the macro-economíc 

benefits from this R&D activity include the savings due to this change 

in inputs. This external effect is very important, but als0 very 

difficult to quantify. 

As a final limitation, we mention that the module alco does not 

present specific information on the supply and use of Ra-intensive 

commodities, because the concept of Ra-intensive is problematic. 

A solid operationalization of the concept of R&D-intensive is diffi- 

cult even when it is narrowed down to technology-intensive (thus exclu- 

ding commercial and managerial knowledge). Eurostat (1989, Appendix B) 



has published a list of 130 high-tech commodities. This list comprises 

commodities in aerospace, automatic data processing machines, electronic 

equipment, telecommunications equipment, drugs, scientific instruments, 

electrical machinery, non-electrical machinery and chemicals. How hete- 

rogeneous this list may seem, it nevertheless excludes e.g. some R&D 

intensive commodities for which the Netherlands are world famous, like 

flowers, breeding-cattle and seeds. 

Furthermore, for analyzing international competitiveness, the 

absolute R&D intensity of a commodity can be very misleading. A R W  

extensive commodity can be very successful as long as it is more R&D 

intensive than competing products. A similar remark applies to 

unsuccessful R&D-intensive commodities. For that purpose, a classifi- 

cation by relative R W  intensity is preferable. However, such a 

classification is outside the scope of the R W  module as it would 

constitute an extensive analysis of international flows in goods and 

services. 



The role of Research and Development (R69) in the national economy is 

not described as such by the national accounts. By means of a set of 

tables linked to the national accounts, the various aspects of R U  

(production, consumption, income, financing) can be described in rela- 

tion to the national economy. Linkage to the national accounts implies 

that the Same statistica1 units, concepts, classifications and accounts 

are used as in the national accounts. Only some specific modifications 

in concepts and classifications are allowed in order to improve the 

description of the role of R U .  

The modifications with respect to the basic accounting concepts are: 

- Production of R69 by market producers not sold on contract, e.g. their 
own-account production, is also recorded as output; 

- R&D output which is intended to be patented, should be recorded as 

work-in-p~ogress, i.e. a change i3 stocks. At the time it is patented, 

the stocks of the R&D producer are then reduced and fixed capita1 

formation is recorded. Subsequently, this asset is written off, 

whereby its length-of-life is equal to the number of years for which 

the patent is granted. For the purchaser, positive fixed capita1 

formation is registered by amount of the price paid for the patent 

plus the other acquisition costs for the patent. This implies that 

part of his investment consists of transfer costs, analogously to the 

case of trade in other existing capital goods. 

- R&D output which is not intended to be patented, is recorded as fixed 

capita1 formation and immediately written off; 

- Revenues from the sale of patents are recorded as revenues from trade 
and thus not recorded as revenues from the sale of a non-produced asset; 

- Revenues from licenses are recorded as the output of a business 
activity rental of patents and not as property income; 

- The purchase of a license is recorded as intermediate or final con- 
sumption, the purchase of a patent is always recorded as fixed capita1 

formation; the sale of a patent is recorded as negative fixed capita1 

formation; 

- Indirect subsidies, like the remission of income taxes for industrial 



R&D, are als0 recorded as subsidies; 

- Subsidies received by "investors" in R&D should be recorded as capita1 

transfers and not as operating subsidies. 

As a consequence of these changes, Fixed Capital Formation, Final 

Consumption, Value Added, Domestic Product and National Income change as 

well. 

The major changes in the classifications are: 

- Intermediate consumption, value added categories and fixed capita1 
formation are cross-classified by economic activity and institutional 

sectors ; 

- In classifying R&D output, a distinction is made between market and 

non-market services (e.g. om-account); 

- New subsectors are introduced: Domestic Multinationals and 
International Organizations; 

- Compensation of employees is alco classified by quality of labour. 

Although the concepts and classifications for the R 6 9  module have 

been selected with the possibilities of data compilation in mind, it may 

not yet be possible to compile al1 the necessary data. Statistics on 

R&D, based on the guidelines in the Frascati Manual, have to serve as a 

major data source for compiling the R&D module. However, the Frascati 

Manual has some clear limitations in scope and concepts: 

- The focus is on measuring R&D expenditure and R W  employment; income 

from and expenditure on patents and licenses are ignored; 

- The distinction between current and capital expenditure does not 
coincide with that in the national accounts and in our module; 

- No distinction is made between subsidies for R&D and the purchase of 

R&D by the government; 

- Linkage with national accounts tables that are classified by economic 
activity (like the supply and use tables and the production accounts) 

is problematic, because a different statistica1 unit is employed. 

So, for the purposes of the R W  module, supplementary information is to 

be used. Part of this information should preferably be obtained by 

extending and modifying the (annual surveys for the) R 6 9  statistics. 



Appendix A. The F'rascati Hanual and the National Accounts 

In this section, the Frascati Manual, the international guideline on R&D 

statistics, is discussed. We start by taking a short look at its 

historica1 roots and then continue by discussing the R&D-concepts, the 

statistica1 units, the sector classification and the classification of 

transactions employed. 

Most OECD countries started the collection of R6D data in the early 

sixties, following pioneering countries as the United States and the 

Netherlands (OECD, 1981, Annex I, pp. 122-126). Two main problems called 

for the standardization of the measurement techniques used in the R&D 

surveys. First, among the pioneering countries there were differences in 

scope, methods and concepts, obstructing an international comparison of 

their R&D statistics. Secondly, several other countries were facing 

theoretica1 difficulties in starting R&D surveys. International 

guidelines regarding these measurement techniques were thus needed. 

The OECD tried to meet these needs by setting up studies on the 

technica1 problems of measuring R&D, culminating in 1963 in the publica- 

tion of the Frascati Manual - a 'Proposed Standard Practice for Surveys 
of Research and Development' - .  Improved versions of this Manual were 
published in 1970, 1976 and 1981. A supplement on the specific problems 

of measuring R&D in the Higher education sector was published in 1989. 

Presently, a new revision of the Manual is in preparation. The success 

of the Frascati concept is evidenced by its use by nearly al1 OECD 

countries. This significantly increased the comparability of R&D 

statistics among these countries. 

The main objective of the Manual is to present guidelines on the 

measurement of two variables: R&D expenditures and R&D manpower. Over 

the years, these data have been used in a wide range of studies, e.g. 

productivity-analyses and studies on economic growth. 

The Frascati Manual defines Research and Experimental Development 

(2&D)  as "creative work undertaken on a systematic basis in order to 



increase the stock of knowledge, including knowledge of man, culture and 

society and the use of this stock of knowledge to devise new applica- 

tions" (OECD, 1981, p. 25). R&D covers three activities: basic research, 

applied research and experimental development. "Basic research is 

experimental or theoretica1 work undertaken primarily to acquire new 

knowledge of the underlying foundation of phenomena and observable 

facts, without any particular application or use in view. Applied 

research is also original investigation undertaken in order to acquire 

new knowledge. It is, however, directed primarily towards a specific 

practical aim or objective. Experimental development is systematic work, 

drawing on existing knowledge gained from research and/or practical 

experience that is directed to producing new materials, products or 

devices, to installing new processes, systems and services, or to 

improving substantially those already produced or installed" (OECD, 

1981, p. 25). 

In order to sharper the notion of its R6D concept, the Manual 

distinguishes three types of related activities which are to be excluded 

from R W .  

The first type of activities which is to be excluded, is education 

and training taking place at universities and other institutions of 

post-secondary education. The research performed by post-graduate 

students at universities however, should be included in R W  as this 

research is not part of their forma1 education. 

Secondly, al1 activities classified as other related scientific and 

technological activities are not to be treated as R a .  Examples of these 

activities, are: 

- the translation and collection of already established research; 
- the bibliographic activities supporting R W ;  
- al1 data collected for genera1 purposes; 
- the testing and standardization of R W  inputs and outputs; 

- feasibility studies to the successful implementation of the outcomes 
of R&D; 

- specialised medical care based on routine activities; 



- and policy related studies. 

The last type of activities to be excluded from R€& is other indus- 

trial activities. It comprises al1 those steps in the innovation 

process, except R a ,  executed to increase the successful development and 

marketing of the output of R&D. If further technica1 progress is not 

the centra1 objective, these activities should not be included. Examples 

are design engineering, market research and patent filing and licensing. 

In table A.l the sector classification in the Frascati Manual is 

presented. The Frascati sector classification differs in several 

respects from the institutional sector classification in the National 

Accounts. The major difference is that Higher Education has been 

established as a separate sector. In this sector, privately-funded 

profit-making universities, privately funded non-profit universities as 

wel1 as universities funded by the government are incorporated. In the 

standard national accounts, these are classified in respectively the 

Non-financial (or financial) Corporate sector, the Private non-profit 

institutions serving households sector and the Genera1 government 

sector. 

Table A . I .  Sector c lassi f icat ions i n  the Frasceti Manual end the revised SNA 

Frascati Menual 

Business enterprise sector 
- pr ivate enterprises 
- publ ic  'matket' enterprises 

- PNP1s serving business 

Govermnt sector 
- gove rmn t  agencies 

- PNP1s serving govermient 

Higher education sector 
- univers i t ies 
- other post-secondary education 
- PNPEs serving higher edwation 

Private-non-profi t  sector 
- other WP's 
- households and unincorporeted 

enterprises 

I Revised SNA 
I 

Non-financial corporate sector 

Finencial corporate sector 

Generel govermient sector 

Household sector (enployers, oun- 
accwnt wrkers, enployees, rec i -  

pients of property or  transfer 
i ncane) 

Pr ivate Non-profit i ns t i t u t i ons  
serving hwseholds 



The Frascati Manual recommends to subclassify the Business enterprise 

sector according to a specific rearrangement of the International Stan- 

dard Industrial Classification (ISIC Rev. 2) (see table A.2 - Table 
111.1, pp. 41, 42 in OECD, 1981). A problem with this rearrangement is 

that the rearrangement occurs at a level of detail that is generally not 

published in the national accounts. As a consequence, linkage with 

published national accounts tables classified by industry is usually not 

possible . 

The statistica1 unit (the 'unit of classification') recommended for 

the sector Business enterprises is the 'enterprise-type unit', because 

"one of the most fundamental questions concerns the sources of funds for 

R W "  (OECD, 1981, p. 43). This statistica1 unit is preferable for esta- 

blishing a linkage to the Income and Outlay and Capita1 Finance Accounts 

in the National Accounts. However, as a consequence, the data on 

Business Enterprises by industry in the Frascati Manual do not corres- 

pond with the figures in the production account of the National 

Accounts. In the Dutch R W  statistic, the statistica1 unit eqloyed 

corresponds to enterprises and sometimes even groups of enterprises 

(CBS, 1991); in the latter cases, it certainly deviates from the unit 

employed in the National Accounts. 

The Frascati Manual recommends to subclassify the sector Business 

Enterprises alco by size of employment, because this normally affects 

the "extent and nature of the R W  programmes of entities in the Business 

Enterprise Sector" (OECD, 1981, p. 45). Separate classifications are 

recommended for larger and smaller economies. 



Table A.2. International Standard Industr ia l  Classi f icat ion (ISIC) arranged fo r  the purposes of 
Ra s t a t i s t i c s  

OECD surveys o f  the business enterprise sector 
Industry grwcs Corrponent indus t r i es ISIC referencea 

Agriculture Agriculture Uajor d iv is ion  1 

Uining Uining Uajor d iv is ion  2 

E lec t r ica l  group 

Chemical group 

Aerospace 

Transport equipment 
(except aerospace) 

Basic metals 

Machinery 

Chemical- l inked 

Other ~ianufacturing 

E lec t r ica l  machinery 
Electronic equipment and corrponents 

Chemicats 
Drugs 
Petroleun re f in ing  

Aerospace 

Uotor vehicles 
Ships 
Other transport 

Ferrous metals 
Non-ferrous metals 
Fabricated metal prodwts 

I nstrunents 
Off ice and corrguting machinery 
Machinery n.e.c. 

Food, drink and tobacco 
Textiles, footuear end leather 
Rubber and p las t ic  products 

Stone, clay, glass 
Paper a d  pr in t ing  
Uood, cork and fu rn i tu re  
Other manufacturing 

383 except 3832 
3832 

351, 352 except 3522 
3522 
353, 354 

3845, par t  of 3829 

385 
3825 
382 except 3825 
and par t  of 3829 

Total manufacturing Total mnufacturing Major d iv is ion  3 
p 

Services U t i l i t i e s  Uajor d iv is ion  4 
Construction Uajor d iv is ion  5 
Transport, storage 71 
Comnunication n 
Scient i f i c  end engineering services 8324, 9320 
Other Major d iv is ion  6 

Uajor d iv is ion  8 n.e.c. 
Uajor d iv is ion  9 

Total services Total services Uajor d iv is ions 4-9 

Total brsiness enterprise Sector 

a) International Standard Industr iat  Classi f icat ion o f  a l1  Econamic Ac t i v i t i es  (ISIC), 
Series U. No.4, Rev.2, United Nations, Neu York, 1968. 

In the Frascati Manual, two types of R U  expenditures are distin- 

guished. Intramural expenditures comprise al1 expenditures for R69 spent 

within the statistical unit. Al1 expenditures spent outside the statis- 

tical unit are classified as extramural. The intramural expenditures are 

subdivided into: 

- labour costs 



- other current expenditure 

- capita1 expenditure. 
The labour costs comprise wages, salaries and fringe benefits paid to 

the personnel directly contributing to R a ;  the other current costs com- 

prise non-capita1 purchases of materials and equipment, and the labour 

costs of those providing indirect services. 

'Capita1 expenditures' consist of those expenditures made for land 

and buildings explicitly used in the production of R W ;  and expenditures 

on instruments and equipment of a capita1 nature. The concept of 

'capita1 expenditure' in the Frascati Manual differs from the concept of 

'fixed capital formation' employed in the standard national accounts. 

The latter concept does not include the purchase of land but encompasses 

al1 expenditure on behalf of own-account capita1 formation. Furthermore, 

the Frascati Manual is not very clear about the treatment of, e.g., 

delivery and installation costs, because "it is neither necessary nor 

practica1 to insist on any rigid standard for this purposen (OECD, 1981, 

p. 75). 

The Manual recommends to collect data on the intramural expenditures. 

The national intramural aggregate, Gross Domestic Expenditures on R&D 

(GERD) includes al1 expenditures on R W  performed within the country, 

disregarding whether residents or non-residents finance these 

expenditures. Erom a national accounting point of view, international 

comparisons on the basis of GERD are imperfect as measures of 'national 

efforts on R&Df, because: 

- capita1 consumption instead of capita1 expenditure should have been 
included; 

- the national accounting concept of fixed capita1 formation should have 
been employed. 

In the Frascati Manual, a distinction is als0 made between 'Natura1 

sciences and engineering' (NSE) and 'Social sciences and humanities' 

(SSH). The NSE cover "the physical sciences, the life sciences, 

including the medica1 and agricultural sciences, plus engineering" 

(OECD, 1981, p. 17). For the business enterprise sector, the Manual 



focuses exclusively on R&D in the NSE. 

The size of R&D manpower is an important input indicator as a major 

part of expenditures on R&D consists of labour costs. Al1 persons wor- 

king directly on R&D or providing direct services should be counted as 

R6D personnel. These counts should be converted into full-time equiva- 

lents (FTE's). Especially in universities, where most researchers have 

to perform a good deal of educational (and managerial) tasks as well, 

the distinction between R&D and other activities cannot easily be drawn. 

The Manual states that estimates of the share of R&D of university 

researchers have to be based on detailed studies of the proportion of 

working time devoted to this activity. 

In the Frascati Manual, unlike in the National Accounts, no distinc- 

tion is made between transfers and the purchase of goods and services. 

For example, the term 'direct transfers' in the Frascati Manual encom- 

passes contracts paid for the performance of R&D as well. as donations 

(OECD, 1981, pp. 76, 77). The absence of this distinction is a pity, as 

it is important for analyzing the financing of R&D expenditure. For 

example, a subsidy by the government of a R&D project is generally 

rather different in nature and motive than the purchase of R&D by the 

government. A similar argument applies to the difference between spon- 

soring of medica1 research for reasons of good-wil1 on the one hand and 

a contractual payment for medica1 research against a claim on resulting 

patents and other commercial off-shoots on the other hand. 

In the National Accounts, a distinction is als0 made between current 

transfers and capita1 transfers. This distinction is absent in the 

Frascati Manual (see OECD, 1981, p. 112). This reflects the notion of 

the Frascati Manual to explain the financing of R&D expenditure, 

irrespective of whether this concerns current or capita1 expenditure. 



Appendix B. Línking the module to the core 

In the R&D module, the concepts and classifications differ in several 

respects from those in the standard national accounts. The differences 

in classification have been summarized in subsection 2.3 in tables 1-7. 

The conceptual amendations have been discussed in subsection 2.2. 

However, the consequences of these modifications for aggregates like 

fixed capita1 formation and final consumption and various balancing 

items have not yet been investigated. This wil1 be the topic of this 

appendix. We start with a genera1 overview of the consequences and 

then present some concrete examples for further clarification. 

In table B.l, the relationship between output in the standard 

national accounts and in the R6cD module is made explicit. The 

consequences of modifying the concepts depend on whether a market or a 

Table 0.1. The relat ionship betueen Output i n  the standard national accounts (the core) 
end i n  the R& module. 

Harket proclrm that proh# W: 
Output i n  the core 
+ Costs of R g D  production not on contract 
+ Costs of pa ten t - f i l i ng  
+ Trade margin on the sale of patents 
+ Revenues f r m  the rental  o f  patents 

Output i n  the R& module 

Non-arket proclsm that proùxa W: 
Output i n  the core 
+ Capital consimption on patents 

Output i n  the R&D module 

Ilerktt probcm that huy or rent OU): 
Output i n  the core = Output i n  the RBD module 

Narmrket pmdcem th.t ky or mt W: 
Output i n  the core 
+ Costs of rental  of patents 
+ Capital consimption on petents 

output i n  the R& module 

non-market producer is involved. In case of non-market producers, output 

is namely calculated by adding up al1 (non-financial) costs. In table 

B.l, a distinction is therefore made between the consequences for market 

producers and those for non-market producers. For clarity's sake, a 



distinction is also made between buyers and renters of R&D on the one 

hand and producers of R&D on the other hand. Of course, sometimes a 

producer of R&D also buys or rents R&D and then both types of conse- 

quences apply simultaneously. 

The consequences of modifying the concepts on final consumption can 

easily be deducted from table B.l. The changes in final consumption are 

equal to the changes in output by the Government and by Private non- 

profit institutions serving households (see table B.2). 

Table B.2. The relationship between f ina l  consurption end output. 

Final consmption expenditure by households 
Finat consurption of the output by Private non-profit institutions serving households 
Final consurption of the output by the Govermnt 

Total f ina l  consmption 

In table F.3, the consequences of the alternative concepts are shown 

for Net Value Added and Net Domestic Product, both at factor costs. 

Again, a distinction is made between market and non-market producers and 

also between producers of R&D and buyers of R a .  The table does not show 

the consequences for Net Domestic Product of a reclassification of a 

non-market producer as a market producer. Such a reclassification would 

amount to changes similar to that for a market producer plus the 

positive operating surplus of the formerly non-market producer. 

The changes in Gross Value Added and Gross Domestic Product can 

easily be deduced from this table: they are equal to the net changes 

plus the increase in capita1 consumption. 



Table 8.3. The re la t ionsh ip  betueen Net Value Added end Net Domestic Product i n  the standard nat ional  
accounts ( the core) and the R& module. 

Ibrket prodicers that p m k e  m: 
Net value added a t  fac to r  costs i n  the core 
+ Trade margin on the sale o f  patents 
+ Revenues from the ren ta l  o f  patents C l icenses) 
+ Cross cap i t a l  formation o f  R& production 
- Cap. consurption on R& assets omed 
+ Subsidies on R& production i n  the form o f  a remission o f  income taxes - Subsidies f o r  "investingli i n  R& (= r ec l ass i f i ca t i on  as cap i t a l  t ransfer)  

Net v a l w  added a t  fac to r  costs i n  the R a  module 

Non-mrket proclucm that proh# R&: 
Net value added a t  factor  costs in  the core = Net v a l w  added a t  fac to r  costs in  the R& module 

Ibrket proclucm that buy or rent W: 
Net value added a t  fac to r  costs i n  the core 
- Expenditure on the ren ta l  of patents (Licenses) 
+ Acquis i t ion costs f o r  patents - Cap. consurgtion on patents 
(+ Expenditure on the purchase o f  R& production on contract - Capital  consurption on R&D bought on contract 1 
+ Subsidies on the purchase of  R80 in  the form o f  a remission o f  income taxes - Subsidies f o r  IeinvestingSI i n  R& (= r ec l ass i f i ca t i on  as cap i ta l  t ransfer)  

Net v a l w  added a t  fac to r  costs i n  the R80 module 

Non-mrket prod#t'rr that buy or mt W: 
Net value added a t  factor  costs i n  the core = Net v a l w  added a t  fac to r  costs in the R& module 

Omestic Prodrt 
Net Domestic Product a t  fac to r  costs i n  the core 
+ Trade margin on the sale o f  patents by market producers 
+ Balance o f  revenues from and exp. on ren ta l  o f  patents by m r k e t  producers 
+ Change in net cap i t a l  formation by market producers 
+ Subsidies on the purchase or  production o f  R& i n  the form o f  a remission o f  imome taxes received by 

market producers - Subsidies received by market producers tha t  seinvestts i n  R& 

Net Domestic Product a t  fac to r  costs in  the R& module 

In table B.4, the changes in capita1 formation and capita1 consumption 

are summarized. 

The modifications in Net Primary Income, Net National Income at 

market prices, Net Disposable Income and Net Saving are equal to those 

in Net Value Added and Net Domestic Product with the exception of the 

modifications on revenues from and expenditure on licenses and those on 

the subsidies. For Net Lending there is one more difference: it is also 

not affected by the alternative accounting procedure for patents. 

The change in the Current External Balance consists of the net pur- 

chases of patents by the Rest of the World: in our module, they are 

recorded as part of the Rest of the World's Current Account. 



Table 8.4. The re lat ionship betueen Capital Formation i n  the standard national accounts ( the core) 
end i n  the R g D  module. 

P r a k e r s  of m: 
Changes i n  stocks i n  the core 
+ Expenditure on R g D  production that i s  intended t o  be patented 
- Costs o f  R g D  production that  i s  patented - Costs of R g D  production that was intended t o  be patented, but d i d  not resu l t  i n  a patent 

Changes i n  stocks i n  the R g D  module 

Gross f i xed capita1 formation i n  the core 
+ Costs of R g D  production that  i s  patented 
+ Patent f i l i n g  costs 
- Costs o f  patents that  are sold 
+ Costs of R a  production that i s  not intended t o  be patented 
+ Costs of R g D  production that  was intended t o  be patented, but d i d  not resu l t  i n  a patent 

Gross f i xed cap i ta l  formation i n  the R g D  module - Capita1 consunption i n  the core - Capital consunption on patents - Costs of R& production that  i s  not intended t o  be patented - Costs of R g D  production that was intended t o  be patented, kit d i d  not resul t  i n  a patent 
(= capi ta l  consufption) 

Net f i xed capita1 formation i n  the R g D  module 

Buycro of m: 
Changes i n  stocks i n  the core 

Changes i n  stocks i n  the R& module 

Gross f i xed capita1 formation i n  the core 
+ Purchases of patents 
+ Acquisit ion costs of patents 
+ Purchases of RBb, production on contract (without patent)') 

Cross f i xed capita1 formation i n  the R g D  module 
- Capital consunption i n  the core 
- Capital consunption on patents 
- Purchases of R g D  product ion on contract (without patent)* ) (= cap i ta l  consunption) 

Net f i xed capi ta l  formation i n  the R g D  module 

' 1  I n  case of R g D  production that resul t  i n  the construction of prototypes, these may already ( p a r t l y l  
have been included i n  Gross f i xed capi ta l  formation i n  the core (cf. UN (1992, . . ) l .  

Two examples may illustrate and clarify the consequences as described 

above. We wil1 discuss them in terms of our overview matrix (table 8). 

By recording om-account R&D production by market producers as gross 

fixed capita1 formation, gross capita1 formation in cell (1,11), output 

in cell (3,l) and gross value added increase by the Same amount. In 

order to calculate the change in net value added in cell (5,3), capita1 

consumption on this R6J) asset should be deducted (see cell (10.3)). The 

change in net value added trickles d o m  in al1 other balancing items: 

net generated income in cell ( 6 , 5 ) ,  net national income in cell ( 7 , 6 ) ,  

net disposable income in cell (8,7), net saving in cell (10,8) and the 



sectoral investment allocation (11,lO) al1 change by exactly the Same 

amount as net value added in cell (5,3). 

In the standard accounts, the sale and purchase of patents is regis- 

tered in the capita1 account. By recording it as the sale and purchase 

of a commodity, several changes occur in the accounts 'above' the 

capital account; the balancing item of the capita1 account (Net lending) 

remains unaffected. Our alternative accounting procedure, implies that 

in case of the purchase of a patent, fixed capita1 formation is regis- 

tered in cells (1,ll) or (1,12) with the purchaser, negative capita1 

formation is recorded in the Same cells with the seller, and a trade and 

transport margin on the sale is recorded in cell (2,1), counterbalanced 

by a negative item in cell (2,2). In turn this is countervailed by a 

positive change in the output of trade (cell (4,2)). 

In case of a purchase from abroad, imports in cell (14,l) also 

mcrease. In case cf a sale of-a patent to abroad, exports in cell 

(1,14) are augmented. The increase in trade and transport margins 

trickles down in output in cell (4,2), net value added in cell (5,4) and 

in the balancing items in cells (6,5), (7,6), (8,7) and (10,8). Finally, 

the investment allocation in (11,lO) or (12,lO) is affected. On the 

other hand, capita1 transfers in cell (10,lO) no longer include this 

transaction. The changes in imports and exports also affect the current 

external balance in cell (15,14) and this is compensated by a concomi- 

tant change in capita1 tranfers to and from abroad (cells (15,lO) and 

(10,15)) - 
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National Accounts Occasional Papers 

NA/Ol Flexibility in the 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 
int0 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 definitions in the "Blue Book", 
and the organization of a flexible s stem starting from a core that is 
easier to understand than the 1968 S b A. 

NA/02 The unobserved econoq 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-economic statistics, 
especia P ly GDP. The term "fraud" is used as meaning unreporting or un- 
derreporting income (e. to the tax authorities). The conclusion of 
the analysis of growth f i  ures is that a bias in the growth of GDP of 
more than 0.5% is very un f ikely. 

NA/03 Secondary activities and the National Accounts: Aspects of the ùutch 
measurement ractice and its effects on the unofficial econoq, Van 
Eck, R. (l98P). 
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 ways. The way 
in which it is fifled depends on the structure and object of the sta- 
tistics concerned. In this respect it is im ortant to differentiate be- 
tween coordinated input -output tables, in whch 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 deflati the National Accounts, Al, 
P.G., B.M. Balk, S. de Boer and G.P.?en Bakker (1985). 
This paper is devoted to the roblem of deflatin National Accounts and 
in ut-output tables. This proglem is approached from the theoretical as 
weEi as from the 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 ~ndices. Various possible objections to the use of chained 
indlces are discussed and rejected. 

NA/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 more flexi- 
ble. This can be achieved by means of a s stem of a genera1 purpose 
core supplemented with special modules. s 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 
purposes and specific theoretical views. 

NA/07 Inte ration of input-output tables and sector accounts; a possible 
solu f! ion, Van den Bos, C. (1985). 
The establishment-enterprise problem is tackled by taking the institu- 
tional sectors to yhich the establishments belong int0 account during 
the construction ot input-out ut tables. The extra burden on the con- P 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. 
(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 d wEat the major discontinuities are. The note 
concludes that estimates of the level of national income ma contain 
inaccuracies; that its growth rate is measured accurately g r  the 
eriod since 1948; and that the real income growth rate series for 
P900-1984 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 (ext 
version of the UN System of ~ationaE Accounts. The first is its size' : 
reviewing this issue, it can be conclvded 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 
production and a standard module describing attributed income and 
consumption of the household sector. 

=/l0 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 de£ ined and worked out. It is shown that the SNA 1968 
is incomplete and obscure with respect to the links between the two 
sub-processes. 

NA/11 Backward and forvard linkages vith an a plication to the Dutch agro- 
industrial coniplex, Harthoorn, R. (19851. 
Some industries induce production in ot er 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 agriculture 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 transformation of products by successive indus- 
tries. It is possible to calculate forward transformations as wel1 as 
backward ones . 

NA/13 The sintultaneous coqilation of current rice and deflated input- 1; output tables, De Boer, S. and G.A.A.M. roesterhuizen (1986). 
A few years apo the method of compiling in ut-output tables underwent 
in the Netherrands an essential revision. $e 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. 

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

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 o£ the X hidden Eabour market in t e Netherlands. 

=/l6 üncoveri hidden income distributions: the Dutch approach, Van Y Bochove, .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 brie!! explanation. 

NA/18 The Dutch economy, 1921-1939 and 1969-1985. A conrparison 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 time series for the Netherlands 1921-1939 is 
resented. The new series differ considerably from the data that had 

geen published before. They are als0 more comprehensive, more detailed, 
and conceptually consistent with the modern National Accounts. The 
macro-economie 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. 

=/l9 Constant wealth national income: accounting for war dana e vith an ap- 
lication to the Netherlands, 1940-1945, Van Bochove, C . . and W. van !erge (1987). 



NA/20 The micro-peso-macro linkage fot business in an sNA-coqatible system 
of economic 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 einance and national 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). 
The results of input-out ut anaPysis are invariant for a transformation 
of the s stem of units. Euch transformation can be used to derive the 
Leontiegprice model, for forecasting in ut-output tables and for the 
calculation of cumulative factor costs. finally the series expansion of 
the Leontief inverse is used to describe how certain economic processes 
are spread out over time. 

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

NA/24 ûn the adjustment of tables w i t h  Lagrange multipliers, Harthoorn, R. 
and J. van Dalen (1987). 
An efficient variant of the Laeranee method is eiven. which uses no 
more computer time and centralUmemÖry then the Gidely used RAS method. 
Also some special cases are discussed: the adjustment of row sums and 
column sums, additional restraints, mutual connections between tables 
and three dimensional tables. 

NA/25 The methodolo of the Dutch systen of 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. 
(388) 
startiAg 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. ~umericaE examples are given. 

NA/27 Registration of trade in services and market valuation of iaports and 
exports in the National Accounts, Bos, Frits (1988). 
The registration of external trade transactions in the main tables of 
the National Accounts should be based on invoice value; this is not 
only conceptually very attractive, but also suitable for data collec- 
tion purposes. 

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

NA/29 The concept of (transactor-)units in the National Accounts and in the 
basic systan of econonic statistics, Bloem, Adriaan M. (1989). 
Units in legal-administrative reality are often not suitable as statis- 
tical units in describing economic processes. Some transformation of 
legal-administrative units into economic statistical units is needed. 
Thls 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 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 ionalizatron of Gross Domestic Product, Gross National % Yncome, Disposa le National Income and Total Income of the Population. 



NA/31 The use of tendency swxe s in extra olating National Accounts, Oudde- 
ken, Frank and Gerrit Zijrmans (19895 
This paper discusses the feasibility of the use of tendency suryey data 
in the compilation of very timely uarterly Accounts. Some prelimlnary 
estimates of relations between ten 2 ency survey data and regular Quar- 
terly Accounts-indicators are alco presented. 

NA/32 A n  economic core system and the socio-economic accounts mdule 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 
system 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 systems view on concepts of incoine in the National Accounts, Bos, 
Frlts (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 
Framevork. It siould therefore contain several concepts of income, e. g. 
differing with respect to the production boundary. Furthermore, con- 
cepts of national mcome 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). 
'he use of services related to borrowing money, leasing capita1 goods, 
and renting land should not be considered as rntermediate inputs int0 
s ecific groduction processes. It is argued that the way of recordin 
t g e use o financial services in the present SNA should remain large$ 
intact. 

NA/35 A sunsna description of sources and methods used in compiling the 
final e%.mates of Dutch Natioiuil Incor. 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 i ut-output 
tables, Bloem, Adriaan 13. , ~%e De Boer and Pieter Wind (198, 
f orthcoming) . 
The re istration of processing is discussed primarily with regard to 
its ef f ects on in ut-output-t3e tables and input-output quotes. Links 
between National Accounts and asic statistics, user demands and inter- 
national guidelines are examined. 

NA/37 A proposal for a S M  which fits into the next System of National 
Accounts, Keuning, Steven J. (1990). 
This aper shows that al1 flow accounts which may become part of the 
next &stem of National Accounts can be embedded easil in a Social 
Accounting Matrix (SM) . In fact, for man purposes a {AM format tay be 
preferred to the traditional T-accounts &r the institutional sectors, 
since it allows for more flexibility in selecting relevant classifica- 
tions and valuation principles. 

NA/38 Net versus gross National Income, Bos, Frits (1990). 
In practice, 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 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, 
E979 and 1981 almost 50% of total incerest received by households was 
concealed. 



NA/40 üho came of£ worst: Structural change of Dutch value added and employ-- 
ment during the interwar period, Den Bakker, Gert P. and Jan de Gijt 
í l99O\. .-- - - ,  - 
In this paper new data for the interwar period are resented. The dis- 
tribution of value added over industries and a breaf-down of value 
added into components is Employment by industry is estimated as 
well. Moreover, structurafiZkges during the intemar years and in the 
more recent past are jutaposed. 

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 tEat the supply of hidden labour is 
not very sensitive to cyclical fluctuations. A tax exempt of 1500 guil- 
ders for second jobs and a higher probability of detection, however, 
may substantially decrease the magnitude of the hidden labour market. 

NA/42 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?kld primary income distribution are 
s tudied . 

NA/43 Valuation rinciples in s ply and use tables and in the sectoral 
accounts, Beuning. steven'?. (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. 'de paper discusses these problems and demonstrates that 
different valuations should be used in the supply and use tables and 
in the sectoral accounts. 

NA/U The choice of index n d e r  fonnulae 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 weightlng procedures is discussed. The calculations 
concern the macro-economic variables for the interwar period in the 
Netherlands. It appears, that the use of different formulae and 
weights yields large differences in growth rates. Comparisons of Gross 
Domestic Product rowth rates among countries are presently obscured 
by the use of different deflation methods. There exists an urgent need 
for standardization of deflation methods at the international level. 

NA/45 Volume measurement of goverment output in the Netherlands; some 
alternatives, Kazemier, Brugt (1991). 
This paper dlscusses three alternative methods for the measurement of 
the roduction volume of government. Al1 methods yield almost similar 
resuyts: the average annual increase in the last two decades of 
government labour productivity is about 0.7 ercent per full-time 
worker equivalent. The implementation of eitEer 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. Gorter and Steven J. Keuning 
t i  a b i  \ 
\,.,JA 

A linLage 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 iflustrated with an example. 



NA/47 Deregulation and economic statistics: Europe 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 for 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 will lead to a dete- 
rioration of economic statistics: they wiP1 become less reliable, less 
cost effective and less balanced. 

NA/48 The history of national accounting, Bos, Frits (1992). 
At present, the national accounts in most countries are com iled on the 
basis of concepts and classifications recommended in the 19%~-UN- 
guidelines. In this paper we trace the roots of these guidelines, 
compare the subsequent guldelines and discuss alco alternative 
accounting systems like extended accounts and SAMs. 

NA/49 Quality assessment of macroecononic figures: The Dutch Quarterly Flash, 
Reinin a Ted, Gerrit Zijlmans and Ron Janssen (1992). 
Since f 989-IV, the Dutch Centra1 Bureau of Sratistics has made prelimi- 
nary estimates of quarterly macroeconomic 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 decislon to do so was 
based on a stud comparin the Flash estimates and the regular Quar- 
terly Accounts f gures wiich have a 17-week delay. This paper reports 
on a similar study witA figures through 1991-111. 

NA/50 Quali 7 i y w e n a n t  of the Dutch Quarterly Flash: A Time Series 
Analys s o s o m  Service Industries, Reininga, Ted and Gerrit Zijlmans 
/ l 0 0  \ 
\ I I I 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 al1 short term statistics used to 
update the QA's IE-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.  fis 
paper reports on the use of econometric techniques (vlz. series decom- 
position and ARIMA modelling) to improve the quality of the forecasts 
rn five parts of the service industry. 

NA/51 A Research and Development Kodule supplementing the National Accounts, 
Bos, Frits, Hugo Hollanders and Steven Keuning (1992). 
This paper presents a modified national accounting system tailored to a 
descrlption of the role of Research and Development (RUI)  in the 
national economy. The main differences with the standard National 
Accounts are some changes in basic concepts (e.g. own-account produc- 
tion of R&D is considered as capital formation) and the introducton of 
additional, more detailed, classifications (e.g. new subsectors). 
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