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Research performance and bureaucracy
within public research labs
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The purpose of this paper is to analyse the relationship between bureaucracy and research
performance within Public Research Bodies. The research methodology is applied on a sample of
100 interviewed belonging to 11 institutes of National Research Council of Italy. The main finding
is that within Italian Public Research Council there is academic bureaucratization that reduces
performance and efficiency of institutes. In fact, institutes have two organizational behaviours:
high bureaucracy — low performance and low bureaucracy — high performance. These bureaucratic
tendencies are also present in other countries and particularly: the public research labs have an
academic bureaucratization because of administrative burden necessary to the governance of the
structures, whereas the universities have mainly an administrative bureaucratization generated by
the increase of administrative staff in comparison with researchers and faculty.

Introduction

Red-tape issues have come to prominence in recent years and have become a stated
policy priority [KEYWORTH, 2006]. Better Regulation Task Force in United Kingdom
(UK) asserts that red-tape reforms could potentially deliver an increase in Gross
Domestic Product of about £ 16 billion, that is, a greater than 1 per cent increase
[BRTF, 2005]. 1t is interesting to analyze the bureaucratization in Public Research Bodies,
since these organizations have more and more a fundamental role in modern economic
growth of countries [LAREDO & MUSTAR, 2004]. In fact, the core of the debate in
modern economies concerns a system of innovation made up of efficient research labs
[HERBST, 2004], capable of producing scientific research and innovation. In almost
every country, the field of public research includes university institutions as well as
other agencies and bodies of different kind and size, which are usually defined as Public
Research Bodies (PRBs). The efficiency of PRBs depends on their structure and
governance, which is much more difficult to organise in comparison to business
enterprises [LANE, 1990]. In fact, these PRBs are complex and dynamic institutions that
produce a public good called scientific research [ARROW, 1962] and differently from
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business enterprises, they do not maximize profit but rather their scientific reputation
and international prestige. Organizational studies of these public research institutes are
important to improve their efficiency and to increase the production of knowledge
which is nowadays necessary to the competitive advantage of firms and nations
[PORTER, 1990]. OECD [2003] review of red-tape emphasises that, despite the high
profile often given to red tape issues, governments rarely had a detailed understanding
of the extent of administrative burdens. Moreover, studies concerning bureaucracy and
PRBs are poorly developed area, despite the fact that the efficiency of these institutions
plays a fundamental role in today’s knowledge era in order to generate technology
transfer and increase economic growth [AGHION & HOWITT, 1998]. Furthermore, in the
absence of economic analysis of relevant causes of bureaucracy in PRBs, the
determination of efficiency increase targets will inevitably be a relatively arbitrary
matter [BANARJEE, 1997]. The studies addressing the bureaucratic issues can underpin
better reforms that improve governance and organization of PRBs and overall national
system of innovation.! In particular, in order to understand the relationship between
bureaucratization and scientific performance, public management and policy maker must
have satisfactory answers to the following questions: Which is the nature and causes of
bureaucratization in public research bodies? Does bureaucratization affect scientific performance
of public research units?

The purpose of the present research is to answer the previous questions analyzing
the relationship between bureaucracy and scientific performance in public research
bodies by a focus on Italian case study. The results of this analysis are compared with
studies carried out in the US and in Northern Europe in order to detect any similarities
and differences. Before dealing with the topic, some concepts and studies referring to
bureaucracy in scientific bodies are briefly outlined and research method is introduced.

Theoretical framework

The term “bureaucracy” comes from the French bureau = office and from the Greek
kratos = power; the origins of bureaucratic organisations date back to the Roman
Empire, when a powerful administrative system, divided into offices and based on
unified procedures, was systematically introduced. The “Devoto-Oli” Italian Dictionary
defines bureaucracy as the whole body of public officials, a system in which public
administration has too much power. In German bureaucracy is Biirokratie, directly
derived from the French term, while in Spanish it is called burocracia as well as

! The national system of innovation (NSI) refers to the complex network of agents, policies, and institutions
supporting the process of technical advance in an economy [LUNDVALL, 1992]. The narrow definition of NSI
would include the subsystem research sector represented by universities, research laboratories, while the
broad NSI includes many subsystems such as finance, firms, government, and so on. The efficiency of this
broad NSI boosts economic growth.
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figuratively pedanteria (pedantry), a word that refers to a person who displays
unintelligent fastidiousness in his/her profession. In English, besides bureaucracy
(needlessly time-consuming procedure), the concept is also defined as red tape, an
expression deriving from the fact that in public offices documents used to be sealed
with a red tape. WEBER [1921, 1964] claims that bureaucracy is the most modern,
rational, and efficient form of administration and it can be applied to any kind of public
and private organisation. CROZIER [1964] and post-Weber scholars [MERTON, 1970]
were the first to use the word in its negative meaning, which has become prevalent
today and indicates a form of organisation characterised by slowness and inefficiency.
Studies on bureaucracy within Public Research Bodies (PRBs) have been carried out
above all in North America [CROW & BOZEMAN, 1989; BOZEMAN & AL., 1992;
BOZEMAN & STUART, 1994; GUMPORT & PUSSER, 1995; CROW & BOZEMAN, 1998;
BOZEMAN & RAINEY, 1998; MEIER & AL., 2000] and in Northern Europe [GORNITZKA &
AL., 1998].

CROW & BOZEMAN [1989] analyse the National Comparative R&D Study Project,
using a sample of over 900 US research and development labs belonging to the
Industry, Academia and Government. The study measures bureaucracy in terms of
amount of time typically required (in weeks) for each of a variety of policy and
management actions; the analysis shows that Government labs tend to be more
bureaucratic on every factor. Total levels of red tape in industrial and university labs
were about one-third that government labs. At first glance, low efficiency of public
research institutes is due to their nature of public organisation [HECKMAN & AL., 1997],
which causes them to be pervaded by too much bureaucratisation [GORE, 1993, 1995],
making them less adaptable to turbulent environmental changes.

GUMPORT & PUSSER [1995] analyse Californian universities over a period of 25
years and show that an increase in the number of universities leads to the growth of
administrative structures. During the period under investigation (1967-1992), the
expenditure on administration functions grew disproportionately in comparison to the
expenditure on instruction: the ratio of Instructional Expenditure to Administration
Expenditure went from 6 in 19661967 to 3 in the 1991-1992 period. Along with
growing expenditure, there was also an increase in administrative staff, which rose by
151% in comparison to a 61% increase in academic staff during the 1967—-1992 period.

GORNITZKA & AL. [1998] take into consideration four Norwegian universities
during the 1987-1995 period, showing that there was an increase in administrative
personnel in comparison to academic personnel. /n this study, the growth of personnel
and administrative bodies is seen as an indicator of increasing bureaucratization in
Norwegian universities.
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BOZEMAN & RAINEY [1998] analyze the bureaucratic personality within National
Administrative Studies Project with questionnaires administered to managers of public
and private organizations. The results of their analysis show that both personal
characteristics such as alienation, and organizational characteristics such as the number
of records kept, show relations to preferences for more rules. Contrary to expectations
and to much of the literature, managers in private organizations (mostly business firms)
were more likely to prefer more rules than managers in public agencies.

These studies show that the concept of bureaucratisation usually takes on different
meanings. The everyday use of the term has strong derogatory connotations and
bureaucratisation is thought of as ‘red tape taking over’. In some organizational studies
the term of bureaucratisation as temporal process denotes the growth of the part of the
organisation that does not directly carry out the work but which regulates, supervises
and supports those who do. In particular, administrative bureaucratization [ GORNITZKA
& AL., 1998] is when administrative positions and activities increase more than
productive activities and the number of staff involved directly in productive activities.
In general, the administrative positions are engaged in activities (filling in or entering
the necessary information on a document, carrying out calculation, etc.) that PRBs have
to perform in order to be able to deliver the defined set of ‘output’: publications,
patents, research projects, scientific consultancies and other scientific research
outcomes. KOGAN [1996] points out that, in higher education institutions,
bureaucratisation is also used in two other ways: the move from individual and
academic power to the system or institution, and the growth of power of administrators.
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Figure 1. Percent growth of personnel in Italian Universities in 1991-2001 period (the number of technicians
and other staff in 1997 is an estimate, since it is not available).
[Source: ISTAT, 1991-2004]
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Coccia & GOBBINO [2006] investigate trends concerning scientific and academic
personnel vs. technicians and administrative staff in Italy, using data from the
yearbooks of the Italian National Institute of Statistics (ISTAT). The results are
summarised in Figures 1 and 2.

The results of Italian case-study are compared with those of GORNITZKA & AL.
[1998] in Norway and GUMPORT & PUSSER [1995] in California. Table 1 shows that the
average yearly growth of administrative personnel is higher in Italian universities than
in the same Californian and Norwegian institutions (respectively 15.20% in Italy versus
10.70% in California and 6.25% in Norway), whereas the number of researchers in Italy
drops by —1.8%, versus an increase of +4.35% in California and +4.25% in Norway.

Conversely, the Italian Public Research Bodies (PRBs) have a different situation,
since they display an increase in researchers and a decrease in administrative personnel
over time (Figure 2).
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Figure 2. Percent growth of personnel in Italian Public Research Bodies in 1991-2001 period.
[Source: ISTAT, 1991-2004]

Table 1. Average yearly personnel growth in percentage: comparison among states

California Norway Italy
Public National
University University Research Research
Bodies Council
Researchers (%) 4.35 4.25 —1.80 0.28 3.80
Eﬁ/‘j;mnls“at”e staff 110,70 6.25 15.2 ~1.60 0.62

Source: ISTAT and CNR data

In particular, the National Research Council (CNR), the largest public research body
in TItaly, displays low administrative personnel growth and a modest increase of
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researchers. These results shows that in [talian Public Research Bodies, unlike
universities, the administrative bureaucratization does not occur, i.e. there is no
disproportionate growth of administrative personnel over time in comparison to
academic personnel.

Furthermore, if we consider research productivity per researcher [COCCIA, 2005],
the CNR in Italy has a decreasing trend (Figure 3) and has the lowest productivity per
researcher (Table 2), in comparison to similar European institutions, such as the Max-
Planck Gesellschaft — MPG in Germanyz, the Centre National de la Recherche
Scientifique — CNRS in France, and the Consejo Superior de Investigaciones Cientificas
— CSIC in Spain. Studies carried out by COCCIA [2004, 2005] on Italian CNR finds out
that only 30% of institutes are high performers, whereas the remaining 70% are low
performers.

Table 2. Comparison among European research bodies

CNR ltaly CNRS France CSIC Spain MPG Germany

2001 2002 2001 2002 2001 2002 2001 2002

Publications per researcher 1.34 1.36 1.42 1.39 1.93 1.89 2.42 2.19

Source: CNR Report, 2003

y =-0.0588x + 1.5063
\\R2= 0.7976
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Figure 3. Temporal dynamics of productivity of CNR

2 Max Planck is an association of é&lite research organizations that work under exceptionally rich funding
conditions.
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In brief, CNR institutes display low efficiency, which is not ascribable to
administrative bureaucratization [GORNITZKA & AL., 1998]. Then, which is the cause of
CNR institutes’ low efficiency? The following section describes the methodology to
answer such an important question, which is crucial for the correct management of
public research organisations and increase of their efficiency.

Research methodology

The first step of the research concerns the analysis of Reports issued by some
research units, in order to identify the most important activities related to their
operation. Main thematic areas and questions were included in a questionnaire. This
questionnaire undergoes a pilot investigation, in order to rectify interpretation mistakes,
unnecessary or missing questions, redundant or confusing questions, etc. The final
questionnaire displays a semi-structured form. The questionnaire is administered by means of
“face-to-face” interviews, because when compared with other data collection methods it has
several advantages in relation to the quality of the data collected, even though time and costs
are higher. Semi-structured interviews using this questionnaire are carried out in a
number of institutes belonging to the Italian national research council (CNR), the
biggest public research institutions in Italy. The sample includes 100 people (researcher,
technicians and administrative staff since they represent the main subjects operating in
research units) from 6 institutes and 5 sections of Piedmont and Lombardy, two large
regions in Italy based on manufacturing and commercial sectors and high investments in
research in comparison to other Italian regions.

Low efficiency (and research productivity) of CNR institutes is not generated by the
growth of administrative staff but may be due to other causes. Bureaucracy can be also
identified with the time needed to carry out administrative and scientific activities in
research organisations as suggested by CROW AND BOZEMAN [1989]. Moreover
according to GORNITZKA & AL., [1998], academic bureaucratization includes the time
needed to prepare meetings and to participate in them as well as all the administrative
paperwork that is done inside universities. This theoretical framework is the basis to
analyze the relationship between bureaucracy and research performance of Italian
research institutes, given by:

Y= f(Tb T25 T37 T45 T57 T65 T77 N)

where

Y =average yearly scientific production (number of domestic and international
publication per researcher into institute);

T, = time spent on the i-th administrative activity;

N = number of documents filled in.
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Bureaucratization is a latent variable? measured by the following manifest variables:

T, = Contracts-staff recruitment: average time needed to recruit term contract personnel
(topic 1 in the questionnaire);

T, = Organisation of events: time needed to organise events such as meetings, seminars,
and projects (topic 2 in the questionnaire);

T; = Scientific Activities in one month: time needed to participate in meetings and to
draw up projects (topic 3 in the questionnaire);

T, = Drawing up final balances and budgets: time needed to compile budgets and to
draw up final balances (topic 4);

Ts = Approval by the headquarters: time elapsing from the presentation of a project
application or joint agreement/collaboration to the moment when the project starts
(topic 5);

T¢ = Financial activities: time needed to approve budgets and to make changes to the
expenditure capacity of the Expenditure Centre, i.e. institute or research unit (topic 6);
T; = Purchases: time needed to purchase scientific materials, books, journals, etc. (topic 7);

N = Documentation (number): number of documents required (topic 11 in the
questionnaire).

The research question is: if variables T; and N increase (indicators of the academic
bureaucratization which is a latent variable), is there a decrease in variable Y?

The data are studied by means of a descriptive analysis, a correlation and cluster
analysis using the Statistics software S.P.S.S..

The bivariate Bravais-Pearson’s correlation analysis is used to find a correlation
between at least two continuous variables. The value for a Pearson’s can fall between
0.00 (no correlation) and 1.00 (perfect correlation). Other factors such as group size will
determine if the correlation is significant (sig.). Generally, correlations above 0.80 are
considered high. Moreover the correlation among the variables that is significant at the
0.01 level (2-tailed) is considered. In addition, the Cluster Analysis method is also
applied. This technique detects, within a set of items of whatever nature, a number of
subsets, i.e. clusters, which are homogeneous from an internal point of view but
sufficiently different from each other. Cluster Analysis techniques should display high
internal (intra-cluster) homogeneity and high external (inter-cluster) heterogeneity.
Therefore, if the classification is successful, items within the same cluster are close to
each other, while items belonging to different clusters are further away from each other.
The cluster analysis uses Ward’s method and the squared measure of the Euclidean
distance; results are summarised in the dendrogram.

3 One of the most relevant and debated topics in the field of statistics is the so-called latent variable, i.c. a
variable that is not directly observed, lacking both an origin and a unit of measurement. In particular, a latent
variable is a variable that cannot be measured directly and that is believed to exert a causal influence on
several variables that are directly observable (manifest variables).
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Results

The sample is made up of 11 different institutions, of which six institute
headquarters and five decentralized units. The institutes are: Institute of Ecosystem
Study (ISE); Institute of Plant Virology (IVV); Institute for the hydro geological
protection of the River Po basin (IRPI); Institute for economic research on firms and
growth (CERIS), Milan and Turin research units; Gustavo Colonnetti Metrology
Institute (I.M.G.C.); Institute for applied mathematics and information technologies
(LM.A.T.L.); Institute of biology and agricultural biotechnology (I.B.B.A.); Institute for
Electromagnetic Sensing of the Environment (I.LR.E.A.); Institute for macromolecular
studies (I.S.M.A.C.), Institute of biology and agricultural biotechnology (I.B.B.A.). The
questionnaire was administered to Scientific staff (Researchers and Technologists), as
well as Technicians (Technical collaborators of Research Bodies and operators) and
Administrative Personnel working in CNR institutes since they are the organization
staff of Italian institutes. The sample used for the research is made up of 100
interviewees and is divided as follows: 27% administrative staff; 7% technical staff, and
66% scientific staff. Moreover, 51% of interviewees are females and 49% are males;
2% of the sample belongs to the 24-30 age group, 21% belongs to the 31-40 age group,
41% belongs to the 41-50 age group, and 36% belongs to the > 50 age group. Table 3
shows the results:

Table 3. Average time and number of documents needed to carry out activities within the CNR

Topic Item Average value
Recruitment of staff with permanent contract > 34.1 months
1. tracts — staff it t:T ..
Contracts — staff recruitment.T, Grant recipients 7.2 months
Research doctorate students 6.7 months
2 Oreanisation of events: T International conferences 9.1 months
TE 2 International projects 7.4 months
3. Activities in one month: T Drawing up international projects 7.5 days
4. Drawing up final balances and Drawing up budgets 22.5 hours
Budgets: T, Drawing up final balances 22.8 hours
. Approval of long-term projects 12.4 months
3. Approval by the headquarters: Ts Approval of one-year projects 9.7 months
6. Financial activities: T From the allocation of funds to the approval of 59.4 days
the budget
. Materials > 7,500 € 48.5 days
7. Purchases: Tr International books 12.8 days
. Recruitment of staff with permanent contract 12.8
11. Documentation . .
(number) Organisation of congresses/meetings 12.3
Preparation of each project 12.1
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Correlation analysis

The analysis of correlations draws a distinction between scientific personnel and
administrative personnel. Positive correlations are indicated with the “+” symbol,
whereas negative correlations have the “—” symbol. The main results of correlation
analysis for scientific personnel are:
correlation between the scientific production variable and the activities

variable with 7 coefficient equal to —0.204 and sig. equal to 0.087.

e “” correlation between the scientific production variable and the drawing
up final balances and budgets variable (r = —0.209 and sig. = 0.083).

The results concerning the administrative personnel are:

e High correlation “+” between organisation of events and documentation-
number (r = 0.669 and sig. = 0.003);

e High correlation “+” between activities and documentation-number
(r=10.597 and sig. = 0.007);

e correlation “+” between approval by the headquarters and documentation-
number (r =0.494 and sig. = 0.052);

[Tk L)
Y -

Cluster analysis and organisational behaviour of CNR research institutes

considering performance and bureaucracy

The cluster analysis groups 11 sample institutes belonging to the CNR into two
clusters made up respectively of 9 and 2 units (Figure 4). A descriptive statistical
analysis of the groups helps to study differences in their organisational and strategic
behaviour.
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Figure 4. Dendrogram of CNR research institutes, using Ward’s method
Labels of Provinces: TO = Torino; MI = Milano; VE = Verbania; BI = Biella
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Group B (Fig. 4) displays an average production value higher than that of group A.
but the most remarkable result is that group B also displays the lowest average values
for all the variables that are bureaucracy indicators. Therefore, in PRBs as the time
needed to carry out scientific and administrative activities and preparing/managing
projects and/or grants, etc. increase, there is a decrease in scientific production of the
research units.

Table 4. Descriptive statistical analysis of groups A and B following the cluster analysis of CNR institutes

Arithmetic Arithmetic Standard Standard
mean * mean * Deviation Deviation
Group A Group B Group A Group B
Scientific Production 3.069 3.458 1.279 1.708
Contracts-staff recruitment: T 0.402 0.338 0.076 0.012
Organisation of events: T, 0.486 0.213 0.125 0.243
Activities in one month: Ts 0.069 0.013 0.062 0.007
Drawing up final balances and 0.069 0012 0.072 0.002
budgets: T4
Approval by the headquarter: Ts 0.872 0.628 0.279 0.039
Financial activities: Tg 0.143 0.133 0.032 0.003
Purchases: T, 0.098 0.090 0.026 0.008
Documentation (number): N 6.264 4.577 1.837 0.322
Age of researchers 33.555 45.500 3.720 0.000
Number of institutes 9 2 9 2

* Some figures are low since they are standardized in annual value.

Notes:

T, = Contracts-staff recruitment: average time needed to recruit term contract personnel (topic 1 in the
questionnaire).

T, = Organisation of events: time needed to organise events such as meetings, seminars, and projects (topic 2
in the questionnaire).

Ts=Activities in one month: time needed to participate in meetings and to draw up projects (topic 3 in the
questionnaire).

T4=Drawing up final balances and budgets: time needed to compile Budgets and to draw up final balances
(topic 4).

Ts=Approval by the headquarters: time elapsing from the presentation of a project application or
agreement/collaboration papers to the moment when the project starts (topic 5).

Te= Financial activities: time needed to approve Budgets and to make changes to the expenditure capacity of
the Expenditure Centre (topic 6).

T;= Purchases: time needed to purchase scientific materials, books, journals, etc. (topic 7).
N=Documentation (number): number of documents required (topic 11 in the questionnaire).

Discussion and concluding remarks

The results are particularly interesting because the correlation analysis presents a
negative coefficient between the scientific production and two variables regarding
governance: the one referring to the time needed to prepare projects (activities) and the
one referring to the time needed to draw up budgets and final balances (drawing up
final balances and budgets). In other words when the time needed to carry out these
activities increases, the scientific production decreases. Moreover there is a high
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correlation between the number of documents that are filled in and the variables
regarding the time needed to organise projects/congresses, the drawing up of the latter
and the time needed for their approval (documentation-number and organization of
event, activities and approval by the headquarters). The analysis shows that the time
needed for certain activities is excessively long and this hinders normal and streamlined
operations within the institutes.

In short, the research displays a two-fold bureaucratic behaviour of the main
scientific subjects within the national system of innovation: Academia has
administrative bureaucratization; instead Public Research Bodies (PRBs) have academic
bureaucratization (i.e.: it includes all administrative work at the institutes which has not
been included in the supervision and research activity, teaching, an so on; for instance
huge amount of time that is spent for preparing grant applications, managing grants,
refund expenditures, necessary to obtain external funds; it is due to rules and procedures
to follow for having documents and authorizations — ruled by laws — that are necessary
for preparing grant applications, grant reports and managing grants, recruiting of term
personnel, spending funds, refund expenditures, and so on, [COCCIA, 2007]. Figure 5
summarizes the results of the analysis:

The research shows that the effect of a high administrative burden is a reduction of
efficiency and research productivity of scientific organizations.

In Italian Universities, This confirms the studies conducted in the
Bureaucratization depends on the universities of Norway and Califomia

growth of administrative staff in |::> (Gomitzka ef al., 1998; Gumport and Pusser,
comparison with researchers 1995)

{Administrative Bureaucratization)

In Iltalian PRBs, Bureaucratization This does not confirm the studies

does not depend on the conducted in the universities of Norway and

disproportionate growth of :> California

administrative staff in comparison with {Gomitzka et al., 1998; Gumport and Pusser,
researchers (Administrative 1995)

Bureaucratization)

Bureaucratization within Italian PRBs This confirms the results of researches
depends on administrative burden cammied out in the USA research labs,
which is due to organizational showing that public labs are the most
change, market activity  and bureaucratised  structures (Crow and
adaptation to complexity (Academic Bozeman, 1989)

Bureaucratization)

Figure 5. Causes of bureaucratization in Public Research Organizations

The causes of bureaucratization within PRBs that generate the reduction of research
productivity and efficiency in Italy are due to restructuring of public research that was
carried out in two different phases over five years (1999 and 2003). The objective was
to reduce general costs and to increase technology transfer and overall efficiency of
Italian research structures. In consideration of the widely shared political objective of
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improving scientific research in an industrialised country such as Italy, but above all in
view of the necessity for the economic system of profiting from scientific research
produced in public institutions, the organisational reforms were poorly planned, creating
confusion about the activities carried out by researchers (they have to deal with
consultancies to external subjects rather than scientific research activities), as well as
uncertainty about the future of the CNR organization. The aim of the consolidation of
CNR research units is to create scientific institutes of larger size, similar to the Max
Planck in Germany, thinking that large labs=efficient labs. This consolidation has been
carried out only from an administrative and not from a scientific point of view.
Although nowadays there are about 100 new institutes (in the past there were around
310 research units), these often have several (2—-6) decentralised units spread on the
territory and far from the headquarters. This new organization creates diseconomies of
scale, because of the increased costs of co-ordination of decentralised units and high
administrative burden for their management [COCCIA & ROLFO, 2007]. In addition
project based organization applied in 2003 and market resource dependence (due to cuts
of public funding) have generated a vast portfolio of small -medium projects for
external subjects that leads to administrative burden for its maintenance. Moreover to
spend funds deriving from Government or market it is necessary to fill in several
documents and to have authorizations because of national law for reducing public debt,
etc. Therefore, researchers that spend time in these administrative activities have a
decrease in publications. In short, the CNR has a bureaucratization process owing to
high administrative burden generated by internal new organization (CNR) and
environmental complexity. The origin of this situation is the hasty and badly designed
restructuring that has been making governance within PRBs more complicated,
reducing overall research performance and efficiency. This research proves how hasty
reforms of research sector generate ambiguous results. The future challenge for policy
maker is a new restructuring of PRBs to reduce this administrative burden (i.e.
academic bureaucratization) in order to improve research performance and as
consequence positive impact of research units on economic growth of modern
economies.

I am very grateful to Prof. Secondo Rolfo for useful comments. Many thanks go to Mr. Alessandro
Gobbino for his contribution to a preliminary version of this paper. I have also benefited from the comments
of conference participants at 11" International Conference of the International Society for Scientometrics and
Informetrics held on June 25-27, 2007 at the Serrano Central Campus of the Spanish Research Council. I am
also indebted to Silvana Zelli and Diego Margon for research assistance. The views expressed herein are those
of the author and not necessary those of Ceris.
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