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Abstract

Research and innovation infrastructures are facilities that provide resources and services to the
research community to conduct research and stimulate innovation. Science, technology, and
innovation are essential components of the national development plan and have been recognized as
a driver of socio-economic progress in Romania. Finding novel and innovative solutions to socio-
economic challenges that we are currently facing requires a better understanding of the concrete
managerial needs within the Romanian research infrastructures. This study aimed to identify the
infrastructures in Romania that carry out research and innovation activities in priority domains and
analyze the managerial needs petceived by people belonging to different research infrastructures to
identify the key aspects capable of bringing value to these organizations.
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Introduction

Research and innovation infrastructures are facilities that provide resources and services to the
research community in order to conduct research and stimulate innovation. These entities may be
located in a single place, distributed, or virtual, and, aside from research, they can be used for other
purposes such as education or government services. These facilities, resources, and services, including
major scientific research equipment, resources, databases, computing systems, and communication
networks, are usually used by the scientific community, industry, or entrepreneurs to solve global
challenges. Moreover, research and innovation infrastructures contribute to sustainable economic
development and societal growth through technology transfer to the private sector [1,2].
Furthermore, research and innovation have a crucial role in supporting Europe’s Recovery from the
COVID-19 crisis [3].

Science, technology, and innovation are important components of the national development plan
and have been recognized as a driver of socio-economic progress in Europe and Romania. Regardless
of whether funded and functioning on a regional, national, or EU level, research and innovation
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infrastructures are at the center of the knowledge pyramid of research, education, and innovation,
hence playing a critical role in the evolution and dissemination of knowledge and technology [4].

European and national science, technology, and innovation strategies aim to advance scientific
excellence within a country to find novel and innovative solutions to socio-economic challenges. As
a result, such strategies must be consistent with international trends, policies, and objectives, such as
the Sustainable Development Goals (SDGs) and the European Science, Technology, and Innovation
Goals (STIGs) [5]. The Commission develops, assesses, and integrates strategies and methods to
ensure that Europe has world-class, long-term research infrastructures [6]. The Commission
guarantees that these research infrastructures are open and accessible to all researchers and academic
staff in Burope and far beyond by collaborating with EU countries participating in the Horizon
program. Coordination and cooperation among different research facilities are essential to enhance
the output and impact of research carried out. A cross-sectorial or large-scale approach when
addressing multidisciplinary scientific problems may prevent the duplication of efforts and
fragmentation of research [7-11].

In recent decades, the research infrastructure sector in Europe has flourished and the definition
of research infrastructure is expanding. Several framework programs have extended the definition of
individual infrastructure for research and demonstrated the benefits of cooperation and collaboration
between national centers [4,12].

The national roadmap regarding the research infrastructures in Romania for the period 2017-2025
aimed at creating a list of priority research infrastructures for national support, based on policy
documents in the field (the National Strategy for Research, Development and Innovation), on
European commitments and international participation of Romania (e.g., participation in pan-
European research infrastructures included in the ESFRI Roadmap, etc.), on a prospective
substantiation of needs, and on a process of identifying areas of specialization and future
development that may have an economic and regional impact [12—-15].

The Engage in the Romanian Research Infrastructures System (ERRIS) platform was created in
2015 to support the coordinators of public/private research infrastructures and those who want to
benefit from the services offered by these infrastructures, stimulating collaboration and participation
in national networks and international profile of the scientific community in Romania [16].
Developed as a social network, the ERRIS platform is a "facebook of things" in which research
infrastructures are "actors", having the opportunity to make their services known in a broader and
more diverse market. The realization of this platform also responds to the actions necessary for the
internationalization of the national system of research, development and innovation, following the
National Strategy for Research, Development and Innovation 2014-2020 [17].

From its launch in June 2015 until August 2019, 1,720 research infrastructures with generally
public profiles were registered in ERRIS, 8,720 research services and 220 technological services being
listed, as well as 23,676 pieces of equipment. Another 482 infrastructures did not have a public
account on ERRIS, either because the respective account administrator did not make the account
public or because the account did not meet a set of mandatory conditions established by the ERRIS
team [18].

In 2016, the National Program for the research and innovation conditioned the participation in
the competitions launched by the Ministry of Education and Research to finance the research, by
registering in ERRIS the research infrastructures of the applicants. Thereby, the registration rate on
the platform was constant during the competition periods. Considering similar initiatives at the
European level, the long-term ambition is to internationalize the ERRIS platform, encouraging
reciprocal regional cooperation between research groups [18].

This study aimed to identify the infrastructure in Romania that carry out research and innovation
activities in priority domains and analyze the managerial needs perceived by people belonging to
different research infrastructure to identify the key aspects capable of bringing value to these
organizations.
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Material and Method

Selection and Description of Participants

The analysis regarding the existing pool of research infrastructures in Romania was taken in terms
of presence in the ERRIS platform. In the analysis of the stock of research infrastructures in terms
of the presence in ERRIS, only the visible research infrastructures that had associated at least one
research equipment, at least one service was taken into account and were financed through SOP non-
reimbursable funds in the last 10 years. A series of indicators were assessed, such as the degree of
completeness of the data in the ERRIS platform; type of financing (public, private, public-private
organizations), number of equipment pieces per research infrastructure, domains/subdomains
associated with research infrastructures, the geographical distribution of research infrastructures and
equipment. The classification and priority domains in which the research infrastructures offer
research services was also assessed.

Methods

The research regarding the existing needs at the managerial level within the infrastructures was
carried out through the evaluation questionnaire-type instrumentation on one hundred volunteers
belonging to different research infrastructures, both private and public.

Apart from the general questions regarding the professional position and years of experience of
the respondents, the size of the research infrastructure and the value of the assets, participants were
asked 3 questions about the results of the research activity, to assess the institutional performance, in
a possible subsequent correlation with the size, funds and number of researchers, in the activity of
operating the questionnaire. The addressed questions referred to the last three years in regards of
number of ISI articles resulting from research activity, the number of patents registered, the number
of new products / services launched by the organization. The respondents had the opportunity to
illustrate both the "pros" and "cons" reasoning for the decision of a young person to be included in
the infrastructure managed by each of the surveyed organizations, listing three reasons for each of
the two categories (Table 1).

Table 1. Reasons for pursuing a career in a research infrastructure

PROs \ CONs
Attractiveness of the research and development | Unattractive salary level
sector Multiple responsibilities

State of the art technologies and equipment
Competitive environment
Possibilities of promotion
Attractive work environment
Freedom

Flexibility

Non-formalism

Motivation atmosphere
Performance education
International visibility; Prestige
Young, energic team

Above average salary

Safety

Curiosity, Passion, Motivation
Job possibilities

Very demanding work environment

Stress; Busy work schedule

Lack of financial stability

Lack of coherence and inconsistency regarding
national research policies, lack of funding

Lack of communication regarding the strategies
and planning of development process steps
Tight deadlines

Extremely cumbersome carrer promotion
Unattractive urbal environment

Colleagues' abuse due to the direct boss's
favoritism

Promotion of non-values

Syncope in the supply of reagents
consumables, insufficient infrastructure
Bureaucracy; inefficient relationship with the
administrative departments

and
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At the end of the questionnaire, respondents were asked to identify a number five elements
capable of bringing value to the belonging organization, the respondents' answers were merged into
4 large study topics, management, market approach, public policies, respectively resources.

A series of statistical analyses of the ERRIS database were developed as part of the study of the
current stock of research infrastructures in terms of their existence in the ERRIS platform, taking
into account the reports downloaded in the first trimester of 2021. The information was gathered by

accessing the ERRIS platform, https://eeris.cu.

Results and Discussion

According to the database, there were 2010 research infrastructures registered in the ERRIS, of
which 1,650 had a public profile, and listed both services and equipment. Almost 90% of the
infrastructures included in the study were public. The largest number of research equipment and
services is associated with public-funded research infrastructures (20,678 equipment and 8,641
services), compared to the private organizations, to which are associated 1,830 equipment and 623
services.

In order to be able to properly assess the needs of the national infrastructures and to be able to
support them through clusters, we conducted a questionnaire-based evaluation of both private and
public infrastructure. Research on existing managerial infrastructure needs has been conducted upon
completion of the evaluation questionnaire-type instrumentation, and the profile of the respondents
is presented in Figure 1.

13%

17%

= Coordinator of research team within the research infrastructure
= Manager
= Research team member
Legal representative
= Young reseracher
= Treasurer

35.0%

29.2%

30.0%

25.0%
20.8%

20.0%

15.0% 12.5% 12.5%

10.0%

5.0%
0.0% 0.0% 0.0%

0.0%

(0-1] (1-3] (3-5] (5-10] (10-15] (15-20] (20-30] >30 years
years years years years years years years

Figure 1. Professional position and years of experience of the respondents
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Over 75% of respondents have more than 10 decades of experience in the organization and hold
a top management position. The fewest respondents are young researchers or have less than one year
of experience in the organization. Most of the respondents were declared as being in a leadership
position and almost a third in a management position. The structural analysis of the group was a
necessary step to give validity to the answers and prove that they are provided by people with an
overview of the activities, difficulties, and strategy of the organization they represent.

Approximately one-third of the respondents occupied, by subjective assessment, a position in
which they coordinated the staff that generated knowledge or were part of the research team that
generates knowledge at the request of management, occupying when an executive position in the
organization that they represented when completing the present questionnaire (Figure 2).

28.6

1.5

= Manager

= Leader
Team that generate knowledge based on the staff request

Team that generates knowkedge based on the management request, within a
specific project/contract
= Part of a research team

Figure 2. The respondent's perception about his / her relationship in relation to the belonging
organization

Regarding the organization hosting the infrastructure, 67% of respondents declared that they
belong to a public institution, 52% having Health as the major field of activity. The second most
representative category was the privately funded institutions, with activity in the field of materials
(Figure 3). In terms of areas of activity, the percentages were equal between the fields of ICT,
bioeconomy, environment, food, and nuclear physics (Figure 4).

Over 66% of respondents identify public funds as the primary source of income, while funds of
private origin are identified in a proportion of only 28.8%. Moreover, over 35% of the respondents
do not know the real percentage of private funds used, while 20% of those who identify them,
appreciate their share at over 75%. Disregarding the challenges confronting Romania's research and
innovation system, the prioritization of public funds allotment, and neglecting effective incentives
for increasing private sector contribution to RDI funding will keep Romania labeled as a "modest
innovator," ranking it among the least in the EU in terms of petformance indicators [19]. According
to a study conducted by Romanian policy makers should encourage R&D investment and foster an
atmosphere conducive to growing returns [20]. In contrast, within the EU, the corporate sector
continues to be the primary source of funding for R&D operations, Northern and Western European
nations having the greatest R&D spending, which is also characterized by a high proportion of
business-financed R&D. Despite having smaller R&D shares, the higher education and government
sectors have been more resilient to economic fluctuations [21].
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10 0.5

28.6

= Public funded = Private funded
= Public & private funded Public law

Figure 3. Type of organization in which the respondents activate

Universities 4.2%
Nuclear physics [ 4.2

Bioeconomy . 4.2%

IcT . 42%

Agricultura 8.3%

Materials _ 16.7%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0%

Figure 4. Type of major domains in which the infrastructures offer research services

The size of the interviewed research and development infrastructures, regardless of the nature of
the funds (public, private, or public-private), was estimated by assessing the value of infrastructure
assets (Figure 5). Surprisingly, most respondents (28%) stated that they did not have this information.
The following percentage was 19%, corresponding to infrastructure with assets between 1-5 million
euros and 5-10 million euros, respectively. This analysis was performed for further integration into
the Romanian innovative entrepreneurship, start-up and scale-up ecosystem overview.

Apart from analyzing the infrastructures from the financial point of view, the fields of activity and
the source of funds, the structure of the human resource was also analyzed. This analysis was carried
out due to the fact that one of the problems identified in the previous studies both in terms of
entrepreneurial capacity and the possibility of technology transfer was the specialized human
resources.

From the perspective of the human resource, the data collected show that 33.3% of the research
infrastructures taken into study have a small number of researchers as employees (10- 50 employees)
and 33.3% very small (0-9 people). The majority of the analyzed infrastructures (Figure 6).
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Figure 5. Value dimension of the research infrastructure assets
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Figure 6. Number of research staff in the analyzed research infrastructures

The performance of each research infrastructure was assessed, in line with the national evaluation
criteria such as ARACIS and the reported total number of patents filed by the institution, publish ISI
indexed articles. Some of these indicators are included in the Methodology for evaluating the
innovation activity of research and development institutes in Romania, published in 2020 [22]. One
third of the respondents declared they do not know the number of patents registered in the last 3
years by the entity, neither the number of articles with ISI impact factor published. Over 25% of the
respondents stated that they do not know the organization's innovative products / services. About
three-quarters of respondents were unable to answer to the question regarding the values of patent
exploitation in the last 10 years, although a large of the respondents were managers in the institution
and have more than 10 years of experience in that infrastructure. In a study conducted by Bicescu-
Carbunaru and Condruz-Bacescu in 2014, it was concluded that Romania has a low degree of
innovation and research culture, both in the corporate sector and in universities. In contrast to
industrialized nations, significant technical deficits encourage technology import to the disadvantage
of innovation engagement with the international environment (23). At the same time, the
questionnaire addressed the issue related to the load work assigned to the staff. In addition to the
lack of information, overload at the organizational level was present, 33% of employees being loaded
above the optimal level.
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Regarding the time required for respondents to formulate documented responses regarded prior
information, following consultation with relevant departments within the relevant organizations, it
was found that over 70% of respondents need a minimum of a few days to have a documented
response in real-time (Figure 7).

Impossible
One month
Two weeks

Impossible

13

One month
Two weeks 13
One week 15
I do not know
Couple of days
After 2 hours
After a hour
After half an hour

Immediately

[eX Mo Ne)Nle) Wle) S e

o
Do
~
=
o)

10 12 14 16

Figure 7. Time required for respondents to formulate documented responses

From the perspective of gender distribution at the infrastructure level, the answers given by the
participants indicate that in 25% of the infrastructure the women represent 80% of the employees
(Figure 8).

The approaches followed in the questionnaire also aimed at revealing the time dedicated to the
study of the literature and strategic planning. The results indicate that at the level of the entire
respondent spectrum, there is an increased exponential interest, the activities in the field representing
concerns carried out regularly.

The respondents concluded that the main criteria for pursuing a career in research infrastructure
are the attractiveness of the field together with the access to state-of-the-art equipment and
technologies and the working environment that is intended to be competitive but at the same time
flexible (Figure 9).

% OF INFRASTRUCTURES

% of women
employedes

m20%
m30%
m40%
m50%
m60%
m70%
m80%
m90%

B Do not know

Figure 8. Gender distribution in the analyzed research infrastructures
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Figure 9. PRO arguments identified by the respondents for pursuing a career in a research
infrastructure

As arguments against pursuing a career in research infrastructure, the first identified is the
unattractive salary level. These multiple responsibilities, together with the lack of coherence and
inconsistency of national research policies and a stressful work environment, may prevent young
people from considering working in these infrastructures.

Colleagues' abuse

Extremely Unattractive urban due to the direct Promotion of
cumberson_ carrer environment boss's favoriti non-values
promotion 3% 30, 3%,
3% X
Lack of Tight
communication deadlines

regarding strategies
and planning of

6% Attractive salary

level
development 17%
process steps Multiple
79 e
Bureaucracy; respo?Zil/blhnes
Innefficient !
relationship with Very demanding
administrative work environment
departments

8%
6%

Syncope in the ack of coherence

supply of reagents and inconsistency pr
and consumables, regarding national
insufficient research policies, Lack of financial stability
infrastructure lack of funding 8%
6% 8%

Figure 10. CON arguments identified by the respondents for pursuing a career in a research
infrastructure

The elements capable of bringing value to the belonging organization, identified by respondents',
were merged into four large study topics, including management, market, public polies and resources,
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to be addressed in further studies from the perspective of quality improvement for the management
of modern sustainable research-development-innovation infrastructures (Table 2).

Table 2. Elements identified by respondents’ as being capable of bringing value to the belonging
organization

MANAGEMENT

e Clearer procedures;

e Reduction of bureaucracy,

e Better scheduling of tasks and time
e Adherence to a clear program

e Organizational culture

e Dedicated / specialized management;

e  Flair, vision

e Issuing system procedures and observing them by each employee;

e Meetings scheduled at the beginning and end of the week; clear and precise Determination of the
responsibilities of each employee;

e DPossibility of direct promotion independent of management;

e Visibility;

e Transparency of projects and strategy; collective thinking and not individual thinking,

. OEtimized orianization iyramid;

e Identifying at national level the real need for new knowledge, technologies, products and services;
o Collaborations with researchers from other fields of research;

e Inclusion in international research consortia;

e Marketing for research;

e Supporting technology transfer through specific programs;
e Participation in international projects,

e Collaborations with universities,

e  Collaborations with the private environment

e An active presence at international trade fairs

e Developing a marketing department

e Rapid adaptation to market demand

PUBLIC POLICIES
Professionalism of the authorities,
Coherent national research policies

Ensuring continuity in research activity;
Stability
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Table 2. (continuation) Elements identified by respondents’ as being capable of bringing value to the
belonging organization

RESOURCES

Financial e Investment funds,

Resources e Funding of long-term research programs / projects,

e Predictable funding (regular national competitions, in areas of smart
specialization);

e Basic financing

e Providing support funding for human resources

Human e Additional staff
Resources °

Providing support funding for human resources (a researcher is trained in 7-10
years),

e Maximum involvement of employees in the daily work carried out; New
employees with experience> 5 years,

e  Competent researchers for key fields;
e Adequate financial motivation of the staff in the position they hold,;

e Regular selection of staff involved and recruitment of new people who may
develop the organization.

¢ Quality of the staff, the knowledge of the norms of professional deontology

e  Greater consistency of the feeling of duty at work

e Loyalty to the institution

e Responsibility and attention of the institution towards the work of each employee
e  Qualified human resources and young people with the desire to improve;

e Changes in the management staff;

e Dismissal of non-values

e Promotion of staff personnel eager to raise their professional level

e Courses

Material e material resource (small equipment wears out in 2-5 years);
Resources e centralized maintenance of equipment at the level of the institution;

e  state-of-the-art equipment

Conclusions

As the Europe 2020 strategy is implemented over the next decade, research infrastructures will
play an important role in stimulating innovation, meeting new societal challenges, and driving
openness, excellence and collaboration. The research infrastructures are dedicated to providing the
scientific community with world-class facilities. The more complete and complex they are, the more
competition is to use them - and thus, an international assessment system must be developed to
ensure that the best projects and researchers have proper access in research infrastructures. The
Romanian entrepreneurship environment is in its early stages. While the country has a lot of potential,
its transition dynamics onto a more innovative economy and digital society are weak. The most
significant impediments to its development are the lack of confidence, predictability, and openness,
inadequate cooperation among government policymakers, and access to financing.

List of abbreviations

e ERRIS- European Research Infrastructures System, the booking gate for research

infrastructures, research & technological services
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ARACIS - Romanian Agency for Quality Assurance in Higher Education
EUROPE 2020- is the EU's ten-year strategy for smart, sustainable and inclusive growth.
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