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Financial fluxes 

Methodologies for the analysis of research  
funding and expenditure: from input to  
positioning indicators 
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This paper discusses the status of indicators con-
cerning research funding and expenditure and 
proposes some pathways for further develop-
ments. First, I discuss in depth the design of the 
R&D statistics based on the Frascati manual and 
its limitations concerning analytical categories, 
data availability and quality. Further I argue 
that, to answer to specific policy questions con-
cerning the allocation of funds, the development 
of a new generation of indicators is needed — 
so-called positioning indicators — focusing on 
the analysis of financial fluxes between research 
funders, intermediaries and performers, and I 
present some recent results of comparative 
European work in this direction. Finally, I draw 
some general methodological lessons on the na-
ture of these indicators and on the procedure for 
their production, discussing key aspects such as 
reproducibility, quality validation, simplicity, 
contingency and transparency. 
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HIS PAPER DISCUSSES the actual situation 
of indicators concerning research funding and 
expenditure, constituting a major component 

of the so-called input indicators for science, technol-
ogy and innovation (Luwel 2004) and proposes 
some pathways for further developments. Namely, 
data and indicators concerning funding and expendi-
ture on research activities seem to be a rather puz-
zling case. From one side this is the oldest and the 
most successful domain of S&T statistics where, 
thanks to the work of the Organization for Economic 
Cooperation and Development (OECD), data have 
been systematically produced since the end of the 
1960s using a common methodology established in 
the Frascati manual (OECD, 2002). These data and 
some basic indicators, like the gross expenditure on 
R&D (GERD), are readily available online through 
the OECD databases and, thus, are frequently used 
by policymakers and researchers for their work. 

However, at the same time, a careful analysis 
shows some limitations of these data, concerning 
their quality and comparability across countries, but 
also the information they contain and the degree of 
disaggregation (Godin, 2005a; Jacobsson and 
Rickne, 2004); some analysts went so far as to af-
firm that “although the OECD figures remain the 
conventional benchmark for international compari-
sons of higher education R&D, it is apparent that 
they are of increasingly limited utility for policy 
purposes” (Irvine et al, 1990: 5). 

In this context, the aim of this paper is twofold. 
First, I will examine carefully both the methodologi-
cal foundations and the practices of the official R&D 
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statistics based on the Frascati manual1 and put it in 
the context of its original design and historical de-
velopment since the 1960s; this in order to under-
stand more precisely the kind of questions that can 
reasonably be answered using R&D statistics and the 
care needed to interpret these data correctly. Second, 
I will discuss some possible methodologies to pro-
duce other indicators on research funding that enable 
answering the policy and research questions that 
emerged in the last decades, namely the analysis of 
the repartition of funding between different instru-
ments, a more detailed assessment of project funding 
and, finally, tools to examine funding and expendi-
ture on research activities in the higher education 
sector. It will be seen that these methodologies rely 
on a careful (and mostly ad hoc) combination of dif-
ferent data sources, including also (but not only) 
R&D statistics. 

I will argue that these are examples of a methodo-
logical shift in the production of S&T indicators 
from a set of indicators based on an input/output 
framework — hence aimed essentially to measure 
efficiency of research either through productivity 
indicators or econometric analysis — to so-called 
positioning indicators, aiming to position actors of 
national innovation systems and to identify linkages 
and fluxes between them (Godin, 2005a; Barré, 
2006). 

The paper is based on work of the author in the 
analysis of public research funding in the Swiss case 
(Lepori, 2006) and on collective work in the EU-
funded network of excellence PRIME, particularly 
in the European Network of Indicator Producers 
(ENIP) project, where a mapping exercise of S&T 
data and indicators production in the ten participat-
ing countries was realized (see Esterle and Theves, 
2005).2 

R&D statistics 

The domain of S&T indicators we are considering 
here concerns the financial resources devoted to re-
search activities and, more precisely, research  
expenditure by performers (higher education organi-
zations, public research institutes, private laborato-
ries) as well research funds from other organizations 
and, especially, from public authorities. This is an 
important part of the so-called input indicators in 
S&T, alongside the measure of human resources 
devoted to research; the two domains are of course 
linked since a large part of research expenditure is 
for salaries. 

Of course input indicators are not stand-alone, but 
have generally been developed to combine them 
with different types of output indicators — espe-
cially publication indicators (Van Raan, 2004) — or 
with economic indicators to develop measures of 
performance or productivity of research units and of 
whole countries, as well as measures of the impact 
of R&D on economic growth (Luwel, 2004). 

This concerned essentially two aggregation levels, 
namely individual research organizations (for an 
overview see Bonaccorsi and Daraio, 2004) and 
whole national economies, either through simple 
productivity indicators (Barré, 2001) or more sophis-
ticated econometric approaches trying to disentangle 
the contribution of R&D investments to economic 
growth (Mairesse and Sasenou, 1991). 

Historical studies show that these issues were one 
of the major rationales leading to the development of 
the Frascati manual — along with the wish of  
national states to compare R&D efforts — and the 
underlying production function model largely in-
spired the design of the Frascati system (Godin, 
2005b). This occurred even though in the 1960s very 
few output indicators for S&T were available (as 
readily acknowledged by the first edition of the 
manual). Despite the large body of literature avail-
able today on output indicators (see Moed et al, 
2004 for an overview), the last edition of the manual 
still includes a short section on output indicators as 
well a rather comprehensive appendix on other S&T 
indicators, also covering such classical output indi-
cators as bibliometrics and patent statistics (OECD, 
2002: 200–211). 

The origins and the Frascati manual 

After early attempts before the Second World War, 
research expenditure data were first systematically 
produced in the USA by the National Science Foun-
dation since the beginning of the 1950 (Godin, 
2002): NSF data series on national expenditure for 
R&D go back to 1953 (NSF, 2004; Brown et al, 
2004). At the beginning of the 1960s, the OECD 
entered in this field and in 1962 produced a meth-
odological manual on how to measure R&D expen-
diture, the so-called Frascati manual (OECD, 2002). 
The manual proposed a set of basic definitions,  
including the definition of research and development 
and a classification of R&D types, categories and 
performance sectors, as well as a set of methodolo-
gies for measuring R&D expenditure including the 
set-up of specific surveys. 

The manual has undergone five major revisions, 
which basically broadened its scope with the inclu-
sion of social sciences and humanities in the 1970s 
and a wider inclusion of R&D in the service sector 
in the 1980s and 1990s; moreover, some methodo-
logical aspects were more precisely defined (for a 
detailed account of the revision history see the annex 
to the fifth edition of the manual: OECD, 2002: 
151ff). However, it is important to notice that the 
general construction of the system and the main 
definitions and classification schemes have not been 
fundamentally modified since the first edition. 

Since the principles and the content of R&D sta-
tistics based on Frascati are well known among S&T 
indicators specialists (see Luwel, 2004 for a concise 
presentation), I will limit myself to discussing some 
relevant issues for this paper, based particularly on 
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the results of the ENIP project. These include an 
assessment of the successes and of the emerging 
shortcomings of this system and two possible expla-
nations, that is the original design of the system — 
linked to the kind of questions it should answer — 
from one side, its early institutionalization and, thus, 
the difficulty of adapting it to a changing policy  
environment on the other side. 

A success story … 

R&D statistics has to be considered as the great suc-
cess in S&T data and indicators production; in fact 
there is no other domain where data are produced 
systematically since the end of the 1960s in all 
OECD countries following a common methodology 
and mostly relying on specific surveys, rather than 
on the elaboration of data produced for other pur-
poses. Thus, all ENIP countries except Hungary be-
gan R&D surveys around the end of the 1960s and 
the beginning of the 1970s. After the end of the 
communist regimes, Eastern European countries 
quickly adopted this methodology, as in the case of 
Hungary (Inzelt, 2005). Also, we notice that the use 
of Frascati manual — alongside of that of the Can-
berra manual on S&T human resources (OECD, 
1995a) and of the Oslo manual on innovation 
(OECD, 1991) — has been implemented as the ref-
erence for R&D statistics by the European Parlia-
ment (European Commission, 2004) and thus has 
become the official methodological base for Euro-
pean Union R&D statistics; since this decision con-
tains also a very detailed breakdown of variables to 
be produced, it becomes now very difficult for 
member states to depart from the OECD definitions 
and methodologies. 

As Benoit Godin (2005a) notices, there are some 
reasons for this success: first, the manual was pro-
posed by a supranational organization rather than by 
an individual state. Second, the OECD was very 
cautious in introducing it and from the onset dis-
cussed it with representatives of the member states; 
actually, even in its fifth edition, the title of the 
manual is still “proposed standard practice” and thus 
it is, at least in theory, left to the individual states to 
decide whether to adopt it or not. Third, the first edi-
tion of the manual came at a moment where very 
few countries collected S&T data and had special-
ized services for this, and thus it was much easier to 
introduce the new practices. 

I would like to add some other reasons. First, the 
Frascati manual offers a very complete set of defini-
tions and methodologies to produce coherent R&D 
statistics and the OECD succeeded in the following 
years in addressing in more detail some critical 
methodological issues, such as the measurement of 
R&D expenditure in higher education, some delimi-
tation issues concerning private R&D, etc. In this 
sense, the quality and precision of the manual are 
really remarkable and most of the relevant questions 
for R&D statistics are discussed in great detail. 

Second, from the onset, R&D statistics have been 
closely linked to a relevant policy question; that is, 
to compare the nation effort of each country in R&D 
and to try to link it with its level of economic devel-
opment. Thus, already in the 1960s, the OECD used 
directly the first R&D statistics for international 
comparisons and for the national science policy re-
views which started in 1962. Also, even at national 
level, R&D statistics were created to answer a policy 
need, as in the case of Switzerland at the end of 
1960 (Lepori, 2006a). Bringing these numbers into 
the political arena meant thus also establishing  
them as the official measure of national research 
expenditure. 

Finally, the OECD made a large effort in diffus-
ing R&D statistics and, especially, putting them in a 
format suitable for international comparisons. This 
exercise involved reducing the complexity of  
national data to a set of basic indicators, especially 
the GERD/GDP ratio as the main benchmark for 
comparing countries (Godin, 2005a) and the matrix 
of R&D flows between funding and performance 
sectors, and producing them for most member  
countries in the same format. These data were regu-
larly published in the annexes to the science and 
technology indicators reports and, from the 1990s, 
made available on CD-ROM and later on the Inter-
net. Standardization and availability thus played a 
central role in promoting the use of R&D statistics. 

Thus, the OECD went further than defining a 
methodology for collecting R&D data through the 
Frascati manual; namely, the OECD largely suc-
ceeded also in establishing how these data should be 
analyzed, which are the most important indicators to 
be used for international comparisons and how these 
indicators should be produced from national data 
series. 

… but emerging shortcomings 

However, among specialists of S&T indicators, the 
limitations of R&D statistical data are well known 
(see Godin, 2005a; Irvine et al, 1990). In reviewing 
them, I will distinguish between two main catego-
ries: data quality problems, owing to differences in 
coverage and quality of the collected data across 
countries; and limitations due to the lack of categories 

 
Important differences between 
countries exist concerning the 
application of the definition and the 
methodology proposed by the Frascati 
manual and in the quality and 
coverage of the collected data 
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and classifications that would be needed for policy 
analysis The latter are thus, to a large extent, struc-
tural limitations of the Frascati system. 

Despite the efforts of the OECD, important differ-
ences between countries exist concerning the applica-
tion of the definition and the methodology proposed 
by the Frascati manual and in the quality and cover-
age of the collected data. These include, for example, 
differences in the definitions of performance sectors 
(especially concerning the coverage of the higher 
education sector), periodicity and coverage of the 
surveys, and missing data replaced by estimates by 
the national statistical office. To document these dif-
ferences, the OECD developed a set of standard foot-
notes for its statistical publications and started in the 
1980s a Sources and Methods series containing 
methodological notes provided by member states 
with their R&D data (OECD, 2000b); as Godin spells 
out, “a brief scan of the metadata is enough to shake 
one’s confidence in the reliability of international 
R&D statistics” (Godin, 2005a: 177). 

The quality of data in two areas is considered to 
be particularly poor, namely, general university 
funds in higher education, and private sector R&D 
expenditure. 

First, the estimate of the part of the general budget 
of the higher education organizations spent for R&D 
activities — the so-called general university funds — 
poses particular problems, since most universities do 
not have an accounting system distinguishing be-
tween research and education expenditure. Since the 
GUF accounts in most OECD countries for 50% to 
70% of the public-sector R&D expenditure, their es-
timate is essential for the calculation of the public-
sector research expenditure (considered as the sum of 
the expenditure of the higher education (HE) and 
government sectors). The methodology proposed by 
the Frascati manual is based on surveys of the use of 
time by staff (OECD, 2002: 158). Since problems 
emerged from the beginning, a detailed methodologi-
cal annex was produced in the 1980s and introduced 
in the Frascati manual (OECD, 1995b; 2002: 158ff). 

According to the ENIP survey, the application of 
this methodology varies greatly between countries. 
In a few countries, such as Switzerland and Norway, 
surveys are performed regularly on most of the staff 
and thus quite detailed data are available; however, 
in other countries the calculation is based on old 
surveys (Spain, 1983) or, even, it is not much more 
than guesswork done by the national statistical of-
fice. Thus, in France the share of R&D in the salary 
costs of HE personnel is a flat rate of 50%, irrespec-
tive of the university or discipline, while in Italy 
there is some differentiation according to the cate-
gory of personnel and in Germany specific keys for 
scientific domain are used (OECD, 2000a); these 
keys are based on the result of old surveys and on an 
“educated guess” of S&T and, in some cases, there 
seems to have been some political pressure to mod-
ify them (for example, to increase to HERD national 
total). 

Moreover, the whole foundation of this methodol-
ogy is to some extent problematic: at least in some 
countries and in some scientific domains, research 
and teaching are so closely connected (concerning 
both individual activity and organizational setting) 
that the whole notion of separating them appears to be 
somewhat artificial; thus, there is some risk that the 
subjective evaluation by people of their use of time in 
a whole year period reflects also their perception of 
their own status and role in the university, rather than 
their actual use of time (Teichler, 1996; Jongbloed 
and Salerno, 2004). Also, time surveys of individuals 
require large resources and this makes it difficult to 
implement them, especially in large countries. Only a 
widespread introduction of an accounting system 
separating research and education costs from the be-
ginning would really improve the situation. 

Finally, work performed in the PRIME-
AQUAMETH project showed large differences in 
the coverage of higher education expenditure, con-
cerning investments and capital costs (depending 
also on different legal status and accounting sys-
tems), perimeter of the university (for example, uni-
versity hospitals and student services) and the 
inclusion of PhD students (Bonaccorsi et al, 2006). 
The most problematic issues are accounting for capi-
tal costs and the separation between research and 
healthcare in clinical medicine (OECD, 2001); both 
concern large shares of higher education expenditure 
and thus could readily lead to false international 
comparisons. 

The second major domain of concern is private 
R&D expenditure data. Besides accounting for most 
of the R&D expenditure in OECD countries, these 
data are particularly sensitive since private research 
is thought to be a key for economic development. In 
the ENIP survey, the opinion was shared that these 
data are nowadays of little use for policy analysis, 
except for very aggregated comparisons. Three prob-
lems stand out: quality of surveys and of data; access 
to micro-data; and treatment of internationalization 
and multinational companies. 

Surveys in the private sector always posed par-
ticular difficulties, since the effort to survey all busi-
ness enterprises would be too large; different 
strategies across countries in defining the sample 
have been used as the Frascati manual doesn’t give 
very clear guidelines (OECD, 2002; 127ff). More-
over, since R&D is not a separated cost centre in 
most enterprises’ accounting systems, R&D data 
have to be estimated from definitions and examples 
accompanying the survey; this can lead to large dif-
ferences according to the wording of the definitions 
(and their translations in national languages), to ex-
amples given and also to the person filling in the 
form. As a result, R&D expenditure measured in an 
R&D survey differs significantly from that measured 
in a Community innovation survey (Godin, 2005a: 
151–152). Similar problems have emerged in the 
recent assessment of the business R&D survey in the 
USA (Brown et al, 2004). 
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An additional difficulty is that, for confidentiality 
requirements, micro-data are usually not available 
even for research purposes; according to the ENIP 
results, even in large countries published data are 
disaggregated only by industrial sector, region and 
some size classes, and data are usually not disaggre-
gated at the same time by all these categories to 
avoid easy identification of major R&D performers. 

This limits the value for analysis and makes im-
possible cross-checking with other data (eg business 
reports). Finally, in the context of increasing inter-
nationalization of research activities, the whole treat-
ment of multinational companies is based on 
breaking them down to national subunits and meas-
uring national expenditure of subsidiaries (OECD, 
2002: 61). In the mid-1990s, the OECD modified 
slightly the structure of the business R&D survey, by 
including a distinction between national companies 
and subsidiaries of companies located in a foreign 
country and by including a question on R&D expen-
diture of subsidiaries abroad (Godin, 2004; OECD, 
2004). However, a look to the MSTI database shows 
that, actually, for most countries only one or two 
data exist for the period 1995–2004. Even these data 
show the relevance of the phenomenon, since for 
countries such as France or Germany R&D expendi-
ture by affiliates abroad are one fifth of total national 
firms’ R&D expenditure, while for Switzerland ex-
penditure abroad by affiliates is actually larger than 
domestic expenditure. The newly published hand-
book on economic globalization indicators (OECD, 
2005) deals at length with the internationalization of 
R&D and technology and proposes a set of indica-
tors to be collected through a specific survey. How-
ever, it remains to be seen whether member 
countries are ready to collect these data and to what 
extent they are consistent with those from the R&D 
surveys. 

A further difficulty concerns time series. Even if 
in all ENIP countries (except Hungary) R&D expen-
diture data had begun to be collected at the begin-
ning of the 1970s and even if the OECD MSTI 
database went back to 1981, most ENIP correspon-
dents signalled major breaks in series at the begin-
ning of the 1990s, due to important changes in 
methodology and definitions. For instance, in the 
Swiss case, higher education statistics were com-
pletely revised at the beginning of the 1990s and 
later series are not comparable with the preceding 
years. Major breaks in series have been signalled in 
the ENIP reports for France in 1992, Italy in 1997 
and Norway in 1993–1995. Even if these breaks are 
documented in the MSTI database, reconstructing 
coherent time series proves to be a painful task, es-
pecially where national statistical offices did not 
deliver very detailed information on change to the 
OECD. In the Swiss case, I showed that it is actually 
possible to connect the two series, but that this re-
quires a painful work of correction and estimation, 
going back to original documents to assess how the 
data have been collected (Lepori, 2006). 

This limitation is particularly relevant for research 
policy and economic analysis, since in most cases 
only sufficiently long time series allow the detection 
of quantitatively structural changes in research pol-
icy and in the research system. My hypothesis is that 
this reflects largely the political use of these data and 
the related limited interest for long-term series 
(Godin, 2005a). 

The limitations of the original design … 

It is worth noticing that most of these problems 
emerged in the 1970s, were discussed at length at 
the OECD and led in many cases to more detailed 
guidelines in the successive revisions of the Frascati 
manual. In my view, their persistence despite these 
efforts is a sign that at least some problems are to a 
large extent of structural nature, depending on how 
the system was originally designed and on the way it 
was successively institutionalized in the statistical 
and political system. 

In fact, even if today we identify R&D statistics 
with the measure of research funding and expendi-
ture in general, we should remember that the Fras-
cati manual was essentially developed to answer to a 
single question: to measure the national effort in re-
search and to compare it between countries. This had 
two major rationales: first, for policymakers, to as-
sess if their country was spending enough for re-
search and to catch up with the USA. Thus, already 
the introduction of the first edition of the Frascati 
manual set the level of 3% of GDP for GERD — 
according to the NSF statistics the level of the USA 
at that time — as a target for all member countries 
(Godin, 2005a). Second, with the emergence of the 
economy of innovation in the 1960s, a comparable 
measure of research expenditure was required to 
look for quantitative correlations with the economic 
development. 

This implied two major choices in the design; that 
is, focusing on input rather than on fluxes and  
producing national aggregates rather than data on 
sectors or on individual organizations. 

First, the whole of R&D statistics has been con-
structed to produce a national aggregate for R&D 
expenditure and this necessitated finding common 
measures of them across sectors (implying also the 
use of monetary units). This for example necessi-
tated delineating a method for separating education 
and research activities in universities, which how-
ever has little meaning in the functioning of these 
organizations and has been unnecessary for a sec-
toral analysis. Also, it was impossible to design a 
cross-sector classification of R&D activities since it 
is most likely that R&D means different things in 
different organizational contexts: thus, higher educa-
tion R&D is classified according to the disciplinary 
organization of universities (main fields of science 
and technology), while private R&D is classified on 
product fields using the standard classification of 
economic sectors. The use of these generic categories, 
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which do not match the economic reality of the or-
ganizations, is a major reason for the poor quality of 
the surveys. 

Second, the whole of R&D statistics is concerned 
with measuring financial inputs of performers (R&D 
expenditure), while it devotes limited attention to 
data on R&D funding, which are basically con-
structed by aggregating performer’s declarations. 
Moreover, the tracking of the funding fluxes be-
tween funders and performers, and the importance of 
different channels, such as general funds and pro-
jects funds, as well as the role of intermediary agen-
cies such as research councils are largely out of the 
scope of the Frascati manual. Yet, in the analysis of 
research policies it is widely acknowledged that the 
composition of funds and their allocation mecha-
nisms are as important as their volume in determin-
ing the functioning of a research system (Millar and 
Senker, 2000; Braun, 2003) and most of the recent 
economic literature has concentrated on these issues 
(Geuna, 2001; Geuna and Martin, 2003). 

Actually, in some countries, such as Switzerland 
and Norway, statistical offices check R&D data from 
performers with the funding agencies and, usually, a 
rather good consistency is found for aggregated data 
(see OECD, 2002: 119–120), but concerning individ-
ual items differences can be larger. Later, the OECD 
proposed a methodology to measure the research  
content of state appropriations — the so-called gov-
ernment budget appropriations or outlays for R&D 
(GBAORD; OECD, 2002: 137ff) — but this method-
ology proved to be difficult to apply and the data are 
of little use, since appropriations are divided by  
‘generic’ socio-economic objectives and not by fund-
ing agency and instruments. 

… and the inertia of a successful system 

It is my opinion that many of the actual shortcomings 
of R&D statistics are to some extent a consequence of 
their original design, but also of the way they were 
institutionalized both at the OECD and in the member 
countries, which made it difficult to implement main 
changes and to follow new requests, especially from 
research policy analysts 

First, from the outset, the aim of Frascati was to 
build a R&D statistical system, based on precise 
definitions and methodology, which would allow the 
production of coherent and comparable data sets 
across countries; this meant also designing and im-
plementing special surveys, since achieving this ob-
jective would have been impossible using secondary 
data. Of course, establishing and running the system 
in all OECD countries was an extraordinary success; 
but it implied also a rigidity, since changes in defini-
tions and methodologies translated in most cases 
into modifications of the questionnaires and data 
collection procedures to be coordinated across all 
member countries. Then only incremental changes 
— mostly clarification of definitions and methodol-
ogy, as well as some additions to the questionnaires 

— became possible. For instance, the ongoing  
revision of the fields of science classification has 
been essentially limited to adding some more subdi-
visions at the two-digit level, an exercise which is 
not really useful since in most countries only one-
digit-level data are available. Moreover, the experi-
ence shows that many countries are not ready to in-
vest more resources in R&D statistics and, actually, 
in most cases the data collected are less detailed than 
the Frascati manual recommends. 

Second, in many countries R&D data and indica-
tor production was from the beginning integrated in 
national statistical offices. Among the ten ENIP 
countries, only in two cases (Norway and Portugal) 
are R&D statistics produced by specialized units 
(Esterle and Theves, 2005). This is completely dif-
ferent from bibliometric data and indicators, which 
are normally produced by specialized units, in many 
cases also active in research in the field and more 
closely linked to the academic community (eg 
CWTS in the Netherlands, ISI-Fraunhofer in Ger-
many, OST in France). Even when many R&D stat-
isticians were highly educated and experienced in 
this domain, this organizational setting made the 
communication between researchers in the field and 
data producers more difficult. Thus statisticians con-
centrated rather on improving datasets in the existing 
framework, while researchers tried to use existing 
R&D data — taken for granted — to answer to new 
questions, leading to rather unsatisfactory outcomes. 
Also, proximity to the state meant that political in-
terests and needs for legitimating public policies had 
strong impact on R&D statistics, thus limiting the 
scope for new developments (Godin, 2005a). 

Moreover, the leading role of the OECD in the  
introduction of the Frascati manual and its develop-
ment, notably through the NESTI committee, played 
an essential role in diffusing the Frascati methodol-
ogy to the member countries, but later this consen-
sus-based system constrained its evolution since 
every change required a long process of consultation 
with national representatives. At the same time, 
since the OECD made direct use of these data for 
policy analysis both at the national level (national 
reviews of S&T policies) and for international  
comparisons and benchmarking (eg through the STI 
outlook series),  member states have been well 
aware of the political implications of changes in 
these indicators and thus highly attentive to them. 

A strategy for new indicators 

The preceding discussion shows both the strengths 
and the limitations of R&D statistics and the fact 
that these are to a large extent related to their origi-
nal design and form of institutionalization, rather 
than to weaknesses in implementation. Moreover, it 
appears that official R&D statistics have become a 
system so complex and so deeply institutionalized, 
both in the functioning of the statistical offices and 
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in the political discussion, that it is unrealistic to call 
for major changes at least in the short and medium 
term. This doesn’t mean that efforts to improve the 
system and, in particular, the quality of collected 
data in some domains should be abandoned but, 
from the perspective of policy analysis, it is unlikely 
that this alone will provide the data needed to an-
swer the issues dealt with in the next sections. 

This is why I argue in this section for the devel-
opment, alongside and complementary to R&D sta-
tistics, of a set of indicators on research funding and 
expenditure allowing answers to specific policy 
questions, such as the repartition of funds between 
funding channels or the role and composition of the 
so-called project funds. 

The approach used to build these indicators is in a 
sense much less rigorous than that proposed in the 
Frascati manual. Namely, we build ad hoc (and thus 
contingent) indicators to answer specific questions, 
making use of all kinds of existing data rather than 
trying to develop a coherent set of financial statistics 
on R&D funding and expenditure as in the Frascati 
manual. The advantage is the possibility of exploit-
ing and recombining existing secondary sources — 
based of course on some understanding of the phe-
nomena to be observed — rather than having re-
course to systematic surveys. 

ENIP mapping of S&T indicator production in 
European countries (Esterle and Theves, 2005) 
shows that in all countries there exists a wealth of 
data on research funding and expenditure: 

•  Higher education financial data, either from  
national sources for countries having a developed 
national higher education statistics, or from ac-
counts of individual universities (eg collected by 
the rectors’ conference, as in Italy). 

•  Data from state budgets or outlays. 
•  Data from national reports on public research 

funding published by ministries, as in Germany or 
Austria, where they contain a very detailed break-
down of public funds (BMBF, 2004). 

•  Data on project funding from ministries and from 
funding agencies’ yearly reports (available in 
most ENIP countries). 

A final source of data is national R&D statistics. In 
fact, much of the information contained in national 
data from R&D sources gets lost when they are put 
in the standard format of the OECD databases. This 
includes many details based on national categories, 
but also most of the information on coverage and 
data quality. The author’s experience in the Swiss 
case showed too that, despite the OECD effort to 
document methods, a substantial part of the informa-
tion on methodology and data quality is either on 
internal documents of the statistical offices or is in-
formal knowledge of the S&T statisticians. 

In the following, I will discuss two examples of 
how this work could be done and comment on meth-
odological problems which emerged in this work. 

These are the construction of structural indicators for 
public funding of research and comparative analysis 
of project funding. I will then come back in the last 
section of the paper to some basic issues underlying 
the approach proposed here. 

Indicators of the structure of public funding 

The first exercise I propose aims at developing some 
indicators concerning the structure of public funding 
integrating the data available in the R&D statistics. 
As is well known, R&D statistics provide basically a 
breakdown of public funding according to the main 
performing sectors, based on five sectors: govern-
ment, higher education, private, private non-profit 
and abroad. The Frascati manual provides quite pre-
cise delimitation of these sectors. 

Based on these data, it is possible to compare the 
countries according to some indicators such as the 
share of the government and the higher education 
sectors in public research and the share of public 
funds directed to the private profit sector. 

However, these indicators overlook a basic dis-
tinction concerning research funding between gen-
eral funds, which are attributed globally to research 
performers for their institutional tasks (leaving the 
repartition of funds to internal decision-making 
processes) and projects funds, being attributed to 
research teams to perform specific tasks (normally 
over a limited time period). The simplest structural 
model of public research funding is presented in 
Figure 1 (Millar and Senker 2000). This model de-
picts fairly well the structure of public funding of 
research in most OECD countries, except in  
countries where public research and higher educa-
tion are so closely linked that a separation becomes 
very difficult (the main case being France). 

If we fill in Figure 1 with ratios indicating the per-
centage of the flows, we get a very simple structural 
diagram that can be used either to compare countries 
in the same year or to analyze the evolution over time 
of the structure of public research funding going be-
yond existing OECD indicators. The strategy I sug-
gest is a minimal one, using as much as possible R&D 
statistics, but integrating them with some other 
sources and, possibly, estimates where data are not 
available or we know that they are not reliable.  
Thus, in the ENIP action on public funding we have 
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developed a methodology to estimate from the fund-
ing agency data project funding, information which is 
non-existent in R&D statistics. 

The second major issue concerns higher education 
R&D expenditure, where data are less reliable and 
cover in many cases only few years. Since in most 
countries data on the total higher education expendi-
ture can be retrieved from different sources (Bonac-
corsi et al, 2006), I suggest going back to these data 
and then introducing only at a second stage the coef-
ficient for the share of R&D expenditure, using 
where available results from R&D sources. The sen-
sitivity of the indicators to different coefficients can 
then be tested. This approach is particularly useful 
for time series, since it becomes possible to test  
different assumptions concerning the evolution of 
the coefficient over time. 

With these techniques, I showed that in the Swiss 
case it is possible to produce these figures for the 
whole period 1970–2002 and this actually leads to 
the interesting result that little changes happened in 
project funding over this period (Lepori, 2006). 
Similar diagrams have been produced for Italy (Potì 
and Reale, 2005) and for Austria (Dinges, 2006). An 
extension of the scheme to the specific case of 
France, including ‘human resources funding’ 
through CNRS, is in development. 

We notice that this model could be improved in a 
second dimension; that is, the classification of public 
research organizations. The division proposed by the 
Frascati manual consisted simply in separating the 
higher education sector from the whole public sec-
tor, as defined in the system of national accounts. It 
appears from research policy studies that this classi-
fication is not well suited to catch some relevant  
distinctions: 

•  The existence of associated laboratories between 
public research institutes and universities, espe-
cially in countries like Portugal and France. These 
laboratories are a structural feature of the public 
research system in these countries and thus split-
ting up their research expenditure for the sake for 
comparability makes little sense. 

•  The diversity of the statute and mission of gov-
ernment sectors, including for example inhouse 

research in ministries (closely linked to their po-
litical tasks), mission-oriented public laboratories 
but also public laboratories for academic research, 
as in most MPG institutes in Germany or national 
research facilities managed by research councils 
in the UK. 

•  The diversity in the higher education sector, for 
example between organizations conferring PhD 
degrees and the higher education second sector 
(so-called universities of applied sciences); at 
least in countries such as Finland, Germany or 
Switzerland these organizations are becoming a 
relevant actor in public research. 

•  The treatment of international research organiza-
tions, which cannot be found anywhere in the 
R&D statistics. Some of them should be assimi-
lated into national research laboratories perform-
ing fundamental research (eg CERN), while 
others act rather as funding agencies redistributing 
most of the money they receive from national 
governments (eg the European Space Agency). 

A more refined division could comprise some addi-
tional categories that are found to be relevant for the 
organization of national research systems. Thus I 
suggest that, rather than starting from a predefined 
classification and trying to fit the reality to it, it 
could be more feasible to built the relevant catego-
ries from the bottom up. Since, by the methodology 
of the R&D surveys, R&D expenditure data in the 
public sector are already disaggregated by performer 
at the level of individual institution, it should be fea-
sible in many countries to reclassify existing data, 
thus having a more comparable perspective on the 
structure of public research systems. National data at 
a disaggregated level are in this respect much more 
useful than the aggregated OECD figures. 

Analysis of project funding 

Project funding — defined as money attributed to a 
group or an individual to perform a research activity 
limited in scope, budget and time — is a category of 
central concern for the analysis of research policies. 
Not only does project funding account for between 
one quarter and one third of public funding of  

State

Public research laboratories

Higher education

Private economy

Institutional funding Project funding 

Figure 0. Structural indicators of public funding 
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research, but also it has been a choice instrument for 
steering research activities towards political and 
economical goals. For these reasons, assessing dif-
ferences between countries in the amount and com-
position of project funds, as well as their evolution 
over time, would be quite important (Lepori et al, 
2005). 

Yet, the state of data in R&D statistics is particu-
larly poor in this domain. We notice that, at least for 
the higher education sector, the Frascati manual 
deals at length with this issue (OECD, 2002: 166–
169), but the manual itself already recognized that 
third-party funds might be poorly recorded in uni-
versity accounts. In the recent OECD project on 
steering and funding of public research institutions 
only four countries provided some data on project 
funding and only for a four-year span (OECD, 2003: 
85). Moreover, even if these data existed, they 
would be of limited value since they are not disag-
gregated by funding agency (eg between intermedi-
aries and ministries) and type of instruments. 

In the framework of ENIP a small group of  
countries (Austria, Italy, Portugal, Spain and Swit-
zerland) tested a different approach based on the use 
of data from the funding agencies. Basically, the 
whole methodology is based on the identification of 
a list of project instruments for research activities, 
such as funds from research councils, programs 
managed by the research ministry and European re-
search programs. Three national reports, on Austria, 
Switzerland and Italy, have been published (Dinges, 
2006; Lepori, 2005; Potì and Reale, 2005). A first 
comparative analysis displays profound differences 
in the orientation of project funding in these  
countries — concerning the managing agencies, the 
portfolio of instrument and the beneficiaries (Lepori 
et al, 2005). 

There a number of methodological lessons to be 
drawn from this work. 

1. The choice of the standpoint has been essential 
both for the feasibility of the exercise and for its 
political relevance. Funding agencies data are 
more or less available in all countries, even if col-
lecting them and correcting for some national 
specificity might require some time. Moreover, if 
we want to study national policies, it is relevant to 
examine the instruments as declared by the fund-
ing agencies rather than their actual use by re-
searchers (which could be, to some extent, 
different). Collecting project data from performers 
is much more complex, as is well known from 
R&D statistics. 

2. The approach is also based on some underlying 
assumptions built on our knowledge of the national 
research system. Thus, we assume that, even if 
borderline cases might exist, it is possible to iden-
tify for each country individually a list of instru-
ments constituting the bulk of project funding of 
research activities and that this list is sufficiently 
short to be manageable. Moreover, we accept also 

that overall most of the funds distributed through 
these instruments is effectively used for research 
activities and, thus, that there is some correspon-
dence with R&D statistics. Both assumptions can 
be of course verified where more detailed data are 
available (as in the Swiss case). 

3. Rather than give general definitions, we prefer to 
rely on a set of criteria for inclusion or exclusion 
of instruments and to classify them; criteria to be 
applied by national correspondents on the basis of 
their knowledge of national systems. It is only the 
combination of data and expert knowledge that  
allows producing meaningful indicators, by ad-
dressing delimitation issues which would be im-
possible to deal in a general framework. 

4. Finally, transparency and flexibility have been cen-
tral for the whole exercise. The basis is a list of in-
struments, for which data are gathered individually 
and separately from original sources. All kinds of 
aggregation are then based on this list. Thus, it is 
possible to reclassify instruments or to compare 
subsets of them — for example, only instruments 
managed by research councils — or to add new in-
struments if further analysis makes it advisable. 
Since we acknowledge that some of the choices or 
categories we are using could be revised in the fu-
ture, the design of data provides purposefully for 
more flexibility than R&D statistics. 

Conclusions 

This paper has largely an explorative character, to 
indicate some examples of methods to produce new 
indicators concerning R&D funding and expenditure 
and to review ongoing work in the PRIME project. 
At least in the Swiss case, I could show that these 
methods can be successfully employed for analysis 
of research policy and that they lead to results that 
go beyond what is possible using official R&D sta-
tistics only (Lepori, 2004, 2005). Also, preliminary 
results of PRIME projects concerning project fund-
ing (PRIME-funding activity) and higher education 
funding (AQUAMETH and CHINC projects) are 
encouraging in that these methods can also be em-
ployed for cross-country comparisons (Bonaccorsi et 
al, 2006; Lepori et al, 2005, 2006). 

Actually in general terms the described indicators 
are good examples of what Rémi Barré called posi-
tioning indicators, which consider a national innova-
tion system to be made of differentiated, 
autonomous and strategic agents. Thus, its charac-
terization cannot be derived from the analysis of its 
individual components, nor by the measurement of 
aggregates built from them, but one needs to de-
scribe the actors of the systems in terms of their in-
teractions — linkages as well as complementarities, 
competition and cooperation — and to figure out the 
types and categories they belong to; in sum to  
characterize their “positioning” in the system (Barré, 
2006). 

leporib
(Lepori 2005, 2006a)



Analysis of research funding and expenditure 

10  Research Evaluation August 2006 

To conclude the paper, it is useful to summarize 
some general features of the approach proposed 
here. 

1. Instead of developing a general statistical system 
on research funding and expenditure, this is an at-
tempt to develop ad hoc indicators to answer to 
specific questions and this, actually, distinguishes 
this work from classical indicators produced by 
statistical offices (Barré 2006). This approach has 
some advantages: first, we are free to choose the 
definitions and the methodology best suited to the 
kind of question posed and, also, to the real avail-
ability of data; second, it becomes possible to do 
more careful work in checking and validation, 
since there are much less data to be produced each 
time. The drawbacks are the limited reusability 
and scalability of the work. Coherency is also not 
completely ensured since the definitions can be 
different from case to case, at least in the strict 
statistical sense. Thus most of the work in de-
scribed projects has been devoted to designing 
procedures that guarantee some degree of compa-
rability between the produced indicators and al-
lows reproducing them (both for future years and 
for other countries). This is an essential step to go 
from case-by-case development of descriptors to 
indicators, which can be compared and, to some 
extent, reused. 

2. The intelligence on the structure of research pol-
icy and research systems is crucial: only if defini-
tions, categories and indicators match our 
knowledge about the functioning of policies and 
research activities, can we hope to produce indica-
tors relevant for policy analysis. For instance, the 
whole exercise on project funding was based on 
its understanding — developed by research policy 
analysts — as a distinct way of funding research, 
with its organizational forms, rules and allocation 
mechanisms. Also, the decision whether or not to 
separate research and education expenditure in the 
higher education sector should depend on our un-
derstanding of how universities function and 
whether, in their real life, the two activities are 
really separated. This intelligence becomes even 
more important when data are lacking or of poor 
quality and need to be corrected or estimated. One 
should always recall that indicators are descriptors 
of a complex reality and, thus, that theoretically 
informed simplification is as important for their 
production as precision in the measurement. 

3. One has to accept that the same data might have 
different meanings for different countries since 
the institutional structures are not the same. By 
the way, national differences in the organization 
of research policy and research activities are a 
crucial difference between the European Union 
and the USA that affects all the work on S&T in-
dicators and makes it more difficult to develop 
meaningful European-wide indicators. Abstract-
ing data from their national contexts entails the 

risk of drawing largely incorrect conclusions, 
even if the underlying data are correctly meas-
ured. This is also the reason why the projects dis-
cussed have been organized as networks of 
national correspondents knowing very well not 
only their data, but also their national systems. 
Thus positioning indicators are always contingent 
and linked to a specific use context. 

4. Finally, transparency is essential in S&T indica-
tors production. If we accept that our indicators 
are only very approximate representations of real-
ity and that in many cases even the quality of the 
underlying data is questionable, then a careful 
documentation of data and treatment methodolo-
gies becomes essential, not only towards the S&T 
specialists, but also towards the users. Concerning 
critical aspects, such as the estimate of the share 
of research expenditure in universities, we could 
even decide to leave this as a free parameter that 
the users could modify to test different hypothesis 
and to perform sensitivity analysis. Actually, this 
approach turns out to be an advantage, since it  
becomes perfectly acceptable to make ad hoc 
choices and estimates when needed, provided that 
they are justified by reasonable arguments and are 
reported so that future analysts could also test dif-
ferent assumptions. 

This research-driven approach, largely based on the 
ad hoc elaboration of data sets case by case, is by no 
means in contradiction with the more systematic and, 
in a statistical sense, rigorous approach promoted by 
the OECD and by the national statistical services. In 
reality, the experiments proposed here would be much 
more difficult without the existence of the R&D sta-
tistics and, if they are to be really successful and 
widely used, the new indicators concerning research 
funding should go into the future through some kind 
of systematization and institutionalization process as 
the R&D statistics in the 1960s. 
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Notes 

1. In this paper, I will coherently use the wording ‘R&D statistics’ 
to refer to data collected according to the Frascati manual and 
based on its definition of research and development (OECD, 
2002: 30). I will use the more generic terms ‘research funding’ 
and ‘research expenditure’ to refer to other financial data, 
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which are not necessarily based on an analytic definition of re-
search activities. 

2. Italy, Israel, Switzerland, France, Germany, Hungary, Spain, 
Austria, Portugal, Norway. 
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