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Abstract: This article examines the challenges posed by national legislative frameworks in the Euro-
pean Union Member States regarding the management of publicly funded research and development
(R&D) projects. Taking the case of Spain and its General Subsidies Act as an example, this study ana-
lyzes 55 R&D funding calls published by the Spanish Central Administration in 2021 and 2022. This
research identifies key challenges associated with change management in these projects. This research
performed a detailed review of relevant legislation and its application to R&D projects, alongside
an analysis of regulatory bases making use of a flexibility index (FI) to assess the adaptability of
grant conditions. Also, quantitative methodologies like Pearson’s correlation coefficient and principal
component analysis were employed. The findings reveal that flexibility in project management,
particularly concerning changes in scope, budget, and timeframes, is limited due to the rigidity of the
legal framework. This lack of flexibility means a significant challenge for effective project execution,
which inherently requires adaptability to manage uncertainty. This research suggests that future
reforms should prioritize greater legal flexibility to improve the efficiency and success of publicly
funded R&D initiatives. These findings contribute to the broader understanding of how regulatory

constraints impact innovation management.

Keywords: R&D; project; management; grant; subsidy; funding; complexity

1. Introduction

Public aids play a key role in correcting market failures. These deviations occur when
the private sector and society are unwilling to invest adequately in certain areas, hindering
the desired level of development (Acosta et al. 2015; Pérez Bernabeu 2015; Ziesemer 2021).

The field of innovation, particularly research and development (R&D), is a clear
example of activities in which the associated risks and uncertainties result in lower levels of
private investment than desired (Clausen 2009; Laine et al. 2015). Therefore, public funding,
in all its forms, ranging from grants to soft loans, is intricately linked to R&D projects.
Public support is widely used by countries to promote investment in R&D and innovation
by both public and private entities (Mote et al. 2011; Nagesh and Thomas 2015; Spanos et al.
2014; Gonzalez and Paz6 2008). Both the theoretical and the empirical literature identify
government subsidies as one of the factors having a relevant impact on firms’ innovation
performance (Yin et al. 2023; Bakker 2013; Gao et al. 2021; Takalo et al. 2013).

In the European Union, the distribution of aids by Member States is regulated to ensure
similar conditions in all countries. This ensures that there are no preferential treatments
regarding aid beneficiaries based on their location within the Union. This is particularly
crucial for companies as it could jeopardize the fundamental principle of free competition
in the European Union’s open market economy. In other words, and considering our case
study, it means that in Spain, regulations that affect aids given to R&D projects are of two
kinds: aids managed by the national government (State, regional and local levels) and aids
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managed by the European Commission. In the case of those aids managed by the national
government, they follow the General Law of Subsidies of the country, while aids managed
by the European Commission follow their own rules which are in general more flexible in
all that has to do with the R&D projects. Please also note that the situation is the same in all
the EU countries, as aid given by each state should follow the state’s own national subsidy
laws and regulations.

Specifically, Articles 107, 108, and 109 of the Treaty on the Functioning of the European
Union define the regulations on State aids at the EU level to avoid the aforementioned risks
of imbalances in aid implementation (European Union 2012). However, paragraph 3 of
Article 107 recognizes the compatibility with the internal market of any “aid to facilitate
the development of certain economic activities or of certain economic areas, where such aid
does not adversely affect trading conditions to an extent contrary to the common interest”.
Aids for R&D fall under one of these possible exceptions and are thus accepted, with their
management carried out at the national level once approval from the European Union has
been obtained regarding the appropriateness of such aid (Wendland 2015).

The Member States of the European Union have transposed this European legislation
through various national laws and regulations. In the case of Spain, all grants awarded at
national, regional, or local levels are subject to the General Subsidies Act 38/2003 (BOE
2003a). However, there is an exception for R&D grants directly funded by the European
Commission to Spanish beneficiaries. These subsidies are not governed by Articles 107,
108, and 109 of the Treaty on the Functioning of the European Union. From the authors’
perspective, it is essential to emphasize that, despite variations in the regulations among
the Member States of the European Union, a shared legal framework exists due to the
transposition of European Union directives into national legislation.

The aim of the present research was, through empirical research conducted on the
specific case of R&D subsidies granted by the Central Administration (State) in Spain
during the period 2021-2022, to describe the resulting scenario for the execution of such
publicly funded R&D projects, setting conclusions regarding the limitations imposed by
regulations that impact their effective management.

For this purpose, the present paper has been structured as follows: After this introduc-
tory section, a literature review that served to motivate this topic is presented. It is followed
by a materials and methods section that gives sufficient background about the current
regulations of R&D funding in the EU and Spain. This section also includes a description of
the database employed and the quantitative and qualitative methodologies that have been
employed. The next section presents the most relevant results found. Afterward, another
section discusses the findings of this research, and, finally, a conclusions section in which
future lines of research are detailed is included.

2. Literature Review

Research and development are two of the main key points for the economic develop-
ment and competitivity of nations. In this context, a good strategy of public funding of the
R&D of private companies is mandatory to promote innovation. It can be said that public
funding is those resources provided by governments, international organizations, and any
other kind of organizations with the purpose of stimulating research and development
activities in private companies. This funding can be provided in different ways (Hall and
Van Reenen 2000).

R&D activities are essential for the development of new products and services and,
also, for the improvement of companies competitivity. According to previous research,
investment in R&D is required for economic growth and the improvement of productivity
(Coccia 2008), and, also, the cooperation of private companies and public entities would
create synergies that increase innovation (Lee and Vavitsas 2021).

Among the different kinds of R&D funding that governments would apply, there are
three main categories. The first of them, and probably the most important and the one
under study in the present research, is public subsidies. This type of funding is common
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in many countries, and its purpose is to alleviate the financial burden of investing in
innovation (Hottenrott et al. 2017). Another mechanism is tax credits. Tax credits allow
companies to deduct a percentage of their RD expenses from their taxes. This mechanism
has been adapted by several countries to encourage investment in innovation without the
need to provide direct financing (Czarnitzki et al. 2011). The third possible strategy is
innovation programs. These programs include R&D subsidies as part of a broader strategy.
One example of this kind of program could be Horizon Europe, which allocates significant
resources to R&D projects in private companies (Husiev et al. 2023).

Also, and due to is great interest, the economic impact of R&D funding has been
studied. It is well known that it has a positive impact on the economy, and a previous study
has found that those companies that receive funding for R&D tend to increase their own
investment in this issue, which also impacts their productivity (Lin and Zhang 2024) and
causes a growth in employment (Kallay and Takacs 2023).

The importance of public subsided has been confirmed in recent years by the literature.
In the case of Spain, previous studies (Fernandez-Zubieta and Sanchez 2024; Acebo and
Miguel-Davila 2023) have led to the conclusion that public support has a positive effect
on a firm’s R&D resources, although this impact varies largely from one sector to another.
The results of another recent study (Gasser et al. 2022) performed in the Nordic countries
are in the same line, as it confirmed that public funding serves as an effective catalyst in
advancing research and development in the field of green energy technologies. Another
study in the same line (Cecere et al. 2020) states that public funding is effective in improving
the firm’s ability to introduce eco-innovations as it is perceived by firms as complementary
to other external finance.

Grants can act as a catalyst for innovation. Research shows that companies that receive
financial support for R&D are able to develop more innovative products, which help them to
improve their competitivity ranking in the markets in which they take part (Magrassi 2004).

Despite the already-mentioned benefits of R&D subsidies, there are also certain con-
cerns about them. The most important is the difficulty in measuring the real impact of
those subsidies on innovation and business growth which has led to a debate about their
justification (Gorg and Strobl 2006). In this line, recent research published in 2020 (Jin and
Lee 2020) stated that government funding given for R&D activities to Korean companies
has had a positive effect on their management. There is also a recent study about the Baltic
Sea Region that led to the conclusion that, at least in the planning and implementation
phases of policy, multi-level innovation policy mixes from different administrations do
not have the negative side effect of overlapping, but synergies should be improved (Vitola
2015). Another study (Mulligan et al. 2019) demonstrated that ignoring subsidy mixes
significantly biases the evaluations of subsidies from individual sources and, also, that
subsidy mixes can be a highly effective means of stimulating forms of firm-level innovation
with the highest social returns where market and systemic failures are most acute.

It is also of interest to highlight that recently a study (Hervas-Oliver et al. 2021)
covering 220 regions across 22 European countries was published. This research found
that regions in Europe differ significantly in terms of small and medium-sized enterprises’
innovation depending on their location. Those small and medium-sized enterprises in
more innovative regions benefit to a far greater extent from a combination of internal
R&D, external collaboration of all sorts, and non-R&D inputs, while those small and
medium-sized companies located in less innovative regions rely fundamentally on external
sources and, particularly, on collaboration with other firms. According to this study, greater
investment in public R&D does not always lead to improvements in regional innovation,
regardless of context, and collaboration among companies plays also a key role.

The findings of the article discussed above are in line with other research (Rubiera
Morollén and Garcia 2023) that found that in the case of Horizon 2020 and Horizon Europe,
a greater concentration of funds is observed in the most advanced and dynamic economies,
capable of promoting more competitive research teams and projects. In other words, this
means that EU R&D funds are preventing cross-regional convergence in Europe by driving
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growth mainly in wealthier regions. Based on these results, it seems relevant to consider
spatial correction mechanisms for the distribution of R&D resources so that they achieve
greater territorial cohesion in Europe.

Other authors (Shin et al. 2018) have analyzed the great risk management that exists in
R&D projects. From their point of view, such risks necessitate a systematic risk management
methodology, like Failure Mode and Effect Analysis (FMEA), to address legislative and
process-related restrictions during the project life cycle. Studies like this are in line with the
one proposed in the present paper where the analysis of the impact of regulatory constraints
on R&D projects is performed.

The uncertainty regarding the request for modifications related to the scope, such as
objectives, deliverables, expected results, or task breakdown is particularly significant. This
has an impact on a project’s definition phase, where the scope and workplan are established,
aiming to strike a balance between specificity and sufficient flexibility to redirect the project
technically if necessary.

Some authors have studied the management challenges in R&D projects associated
with the application of regulations linked to public funding. In these types of projects,
complex scenarios arise in balancing the ever-changing nature of R&D projects and the
rigidity and fixed limits imposed by regulations (Nagesh and Thomas 2015; Cassanelli
et al. 2017). While government control of publicly funded projects a priori improves the
efficiency of project management, over-regulation can have the opposite effect (Nishimura
and Okamuro 2018; Zuo and Lin 2022). Moreover, this is perceived by project teams as
extra complexity in the management, generating tension during the execution of a project
(Gonzalez-Varona et al. 2023). Nevertheless, complexity in innovation projects should be
seen not only as a challenge, but also as an opportunity to foster creativity in order to
achieve the project’s objectives (Mata et al. 2023; Ruoslahti 2020).

There is no consensus in the literature about a unique methodology for managing
R&D projects. The approaches are as diverse as the projects themselves. For some of them,
traditional methodologies such as PMI are the best option. For others, agile approaches
such as Scrum are recommended (Kuchta and Skowron 2016).

Both classical and agile approaches are based on the well-known project management
triangle or iron triangle. The original representation of the iron triangle identified its three
vertices with the components of time, cost, and quality. However, the original concept has
evolved, and literature shows consensus on the vertices related to time and cost, but not on
the one related to quality (Pollack et al. 2018). Quality can be understood as the ability to
achieve the project specifications (Ogunlana 2010). Thus, the triangle can comprise three
vertices: project scope, cost due to required resources, and execution time (Lamers 2002).

Nevertheless, regulations for R&D subsidies prioritize control and supervision criteria
over efficiency, favoring planned and approved aspects rather than change management
oriented to flexibility for efficiency (Coca et al. 2022). As a result of this context, part of
the research in this field has been oriented towards the improvement of the evaluation of
public R&D project performance (Zemlickiené and Turskis 2022; Li et al. 2021).

3. Materials and Methods
3.1. Background
3.1.1. Uniqueness of R&D Projects

The literature states that R&D projects differ from other types of projects in that their
outcomes have a longer-term focus. Additionally, they possess other singularities such
as an elevated level of risk and evolving objectives and scope over time, depending on
the results obtained throughout their life cycle (Lorente-Pedreille et al. 2019). Also, they
are characterized by a high failure rate, unpredictability, and long time consumption (Yin
et al. 2023). Thus, flexibility in management is a pursued attribute in such projects (Wang
and Yang 2012). However, other authors state that generic methodologies for project
management pose limitations in the management of disruptive R&D projects due to the
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need for greater flexibility in decision-making and change management (Ogunlana 2010;
Vila Grau and Capuz Rizo 2020; Fouz Varela et al. 2020).

The Spanish standard UNE166001 “R&Dé&i management: Requirements for R&Dé&i
projects” (R&Dé&i Management: Requirements for R&Dé&i Projects 2006 2006) and the Por-
tuguese standard NP4458 “Management of Research, Development, and Innovation (RDI)
Requirements for an RDI project” (Management of Research, Development and Innovation
(RDI) Requirements for a RDI Project 2007) describe the requirements for R&Dé&i projects.
Similarly, the Mexican standard NMX-GT-002-IMNC-2008 “Technology management—
technological projects—requirements” (Technology Management—Technological Projects—
Requirements 2008 2008) outlines the characteristics of technology projects. These standards
highlight a key differentiating aspect of such projects. Despite the inherent uncertainty in
R&D activities, the results achieved may substantially differ from the initial expectations
without jeopardizing their value (Idris and Durmusoglu 2021).

The UNE166001 standard also indicates another distinguishing feature of R&Dé&i
projects. It is their occasional support by government administrations, which requires
adherence to predetermined guidelines (e.g., topics, duration, collaborations) established
by these institutions. The project management implications resulting from the regulations
of public subsidy programs that may finance such projects are present throughout the
entire life cycle of an R&D project (Coca 2008).

3.1.2. The Regulatory Framework in the EU and Spain

In the European Union, the management and distribution of aid by Member States
is regulated to ensure that conditions are similar in all countries, and therefore, there is
no preferential treatment for aid recipients based on their location within the EU territory.
This is particularly important in the case of businesses, as it could compromise the funda-
mental principle of free competition in the European Union, in an open market economy.
Specifically, Articles 107, 108, and 109 of the Treaty on the Functioning of the European
Union, known by its acronym TFEU, define the rules on State aid at the community level,
in order to avoid the aforementioned risks of imbalances in the application of aid. Article
107 TFEU defines State aid as aid granted by States that would have the capacity to distort
competition, making it incompatible with the internal market of the European Union by
affecting trade between Member States. In addition, this article allows exceptions, such as
aid for R + D activities, provided that they do not alter commercial conditions to an extent
contrary to the common interest.

In the specific case of Spain, any type of aid in the form of a subsidy is governed
by Law 38/2003 on Subsidies, regardless of whether it is granted by the central (State)
administration, autonomous communities, provincial councils or local administrations.
R&D subsidies, as a type of subsidy, are therefore subject to the provisions of the afore-
mentioned Law. It establishes the principles governing all aid granted by Spanish public
administrations, based on the objectives of transparency and control of public spending,
and establishes the minimum points that all aid must comply with throughout its life
cycle, including the phases of design, application, evaluation, implementation, justification,
and control.

Law 38/2003 is structured in 4 titles and 11 chapters. The Preliminary Title and Title I
cover the aspects of the Law relating to the definition, monitoring, and control of subsidies,
and Titles II and III deal with aspects relating to the reimbursement of subsidies in the
event of non-compliance with the conditions and requirements of the subsidies, as well as
the system of penalties in the event of malpractice.

The 11 chapters of the Law comprise 69 articles, of which 11 have been taken into
consideration for the purposes of this research, namely those directly related to the manage-
ment aspects of R&D projects and their characteristics relating essentially to their changing
nature, due to the inherent risk of the activity and, consequently, the criticality of the
decision-making and change management mechanisms, and to the documentation and
registration requirements during their execution. The articles not taken into consideration
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Auditing and
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address other aspects relevant to the administrative processing of grant applications, but
have no direct impact on the management and life cycle of R&D projects.

In addition, in order to clarify doubts regarding the implementation of Law 38/2003
and to ensure common criteria in its application, Royal Decree 887 /2006, of 21 July 2006,
approving the Regulations of Law 38/2003, of 17 November, General Law on Subsidies,
was published in the Official State Gazette on 25 July 2006. This Regulation is structured
in five Titles, one preliminary and four more, which contain 103 articles describing in
detail the application of the requirements foreseen in the Law. Of the 103 articles of the
Regulation, for the purposes of the study addressed in this paper, the focus is on 7 articles
that are directly related to the singularities of R&D projects and deal with aspects such as
the assessment criteria for project proposals, beneficiaries’ commitments, the possibility of
modifying resolutions, the content of supporting accounts, the consequences of altering the
conditions of the subsidy and reimbursements for non-compliance, and the procedures for
making modifications and justifying the projects in an appropriate manner.

Figure 1 shows the articles of Law 38/2003 and its Regulations, identified as relevant
from the point of view of R&D project management, which have a particular impact at
different points in the life cycle of the project, a life cycle that includes the project ideation
phase (pre-project), the phase of preparation of the aid application/proposal (application),
the development of the activities foreseen in the project (execution), and the project’s
closure and accountability to the granting body (justification and post-project).

Kick-off Proposal submission -

proposel Activities to be done Project Kick-off
(ort.61 Reg.)
Scope,
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(art.30Act) \  Intermediat |
- ereporting -/
+ Final reporting (art.30 Act) . Intermediate
(ort.30 Act reporting

ort.86 Reg.)
Figure 1. Project life cycle and key elements of Act 38/2003 and its Regulations.

3.1.3. Legislation Applicable to R&D Projects Funded by Spanish Public Administrations

A Spanish private company or entity can receive public grants from four levels of
the Administration: European (European Commission), national (State Administration),



Adm. Sci. 2024, 14, 294

7 of 24

regional (autonomous communities and provincial councils, where applicable), and local
(municipalities) (Coca et al. 2022).

In the specific case of Spain, grants directly awarded by the European Commission to
Spanish companies or entities are not subject to Articles 107, 108, and 109 of the Treaty on the
Functioning of the European Union which define the regulation of State aid at the EU level.
However, the rest of the grants awarded at the national level are governed by the General
Subsidies Act 38/2003, regardless of whether they are granted by the State Administration,
autonomous communities, provincial councils, or local administrations. National subsidies
for R&D are therefore subject to the provisions of the aforementioned Act.

Through the review and analysis conducted in this research on the sixty-nine articles
that comprise the General Subsidies Act, it has been determined that eleven of them are
directly related to project management aspects of R&D. Additionally, the Regulations of the
Subsidies Act (BOE 2003b) which clarify aspects related to Act 38/2003 and ensure common
criteria in its application have been also analyzed. Out of the one hundred three articles of
the Regulations, seven of them are directly related to the singularities of R&D projects.

Figure 1 depicts the impact of the identified articles, both in Act 38/2003 and its
Regulations, throughout the life cycle of an R&D project.

As shown in Figure 1, the identified articles have a significant impact on various stages
of the project life cycle. The life cycle includes the project ideation phase (pre-project),
preparation of the funding proposal (proposal), project deployment (execution), and closure
and accountability to the granting authority (justification and post-project).

The articles related to regulatory bases (Article 17 of the Act) and the call for proposals
(Articles 18 and 23 of the Act) are particularly relevant during the pre-project phase, which
corresponds to the project ideation stage before applying for funding. These articles are
crucial to verify if the project is aligned with the motivation and requirements defined in
these guidelines.

During the preparation phase of the application proposal, the key articles to be con-
sidered are those concerning the technical and economic scope defined by the beneficiary
for the project. These articles will later serve as the documentary basis on which the aid
will be granted and the subsequent justification of the project activities upon completion
(Articles 14 and 23 of the Act and Article 61 of the Regulations). Additionally, the articles
related to the evaluation criteria, which will be used to assess all project proposals, are also
relevant (Article 23 of the Act and Article 60 of the Regulations). From the perspective of
this study’s objectives, the importance of these articles lies in their connection to project
change management, as modifications to the granting conditions that could alter the scores
obtained in the evaluation according to the defined criteria cannot be requested.

During the execution phase, there are two main sets of articles to consider. On the
one hand, there are those related to aid granting (Article 20 of the Act and Article 62 of the
Regulations), which establish the conditions under which the project has been approved
and subsequently must be justified. On the other hand, there are the articles concerning the
recording of technical aspects (Article 61 of the Regulations) and economic aspects (Articles
19 and 31 of the Act) of the executed activities, the monitoring of project progress by means
of interim justifications (Article 30 of the Act), and change management (Article 27 of the
Act and Article 64 of the Regulations).

Regarding the technical and economic justification of the project, the main article to
consider is the one related to justifications for public subsidies (Article 30 of the Act), along
with the article including the description of the required justification report (Article 72
of the Regulations) and the treatment of modifications in execution compared to what
is established in the aid granting resolution, when these modifications have not been
requested within the project development period (Article 86 of the Regulations).

Finally, during the post-project phase, in which the granting authority reviews the
documentation and evidence of project execution once it has been completed and justified,
the articles related to verification and control must be considered (Article 37 of the Act and
Article 91 of the Regulations).
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3.1.4. Flexibility of Legislation Regarding Changes in R&D Projects

The common denominator of all the identified articles is their impact on change
management throughout the project life cycle. In a context of risk and uncertainty inherent
in R&D activities, flexibility and adaptability to change are required as solutions to address
these challenges.

Article 17.3.1 of the General Subsidies Act describes the circumstances that may lead to
the modification of the approval resolution for a project grant. Additionally, Articles 61 and
64 of the Regulations of the Act state that the commitments expressed by the beneficiary
during the application phase, which are linked to the approval of the grant, can be modified
both during the award process and project execution. However, it should be noted, as
indicated in Article 27 of the Act, that any modification to the grant resolution cannot alter
the object, conditions, purpose, or evaluation of the project according to the established
assessment criteria.

Furthermore, according to Article 19, paragraph 4 of the Act, changes in the conditions
under which the grant was awarded may lead to modifications in the grant resolution, in
accordance with the regulations governing the grant, namely its regulatory bases.

Despite the apparent flexibility of Act 38/2003 and its Regulations regarding the
request for modifications and change management, there are references in the literature
that highlight the difficulties in addressing change management in projects funded through
public R&D programs. This behavior is observed both in Spain (Fouz Varela et al. 2020;
Martinez and Comino Lopez 2018; Arroyo-Vazquez et al. 2019) and in other countries (Mote
etal. 2011; Kuchta et al. 2017). These difficulties seem to be unavoidable, as a previous study
(Mazzola and Gambina 2024) has confirmed the lack of efficiency linked to the relocation of
funds away from their original objectives.

3.2. Research Methodology
3.2.1. Data Source and Sample

To analyze, from a practical standpoint, how change management is addressed in
R&D projects subject to the Spanish General Subsidies Act, a selection of aid programs has
been made based on a representative sample. General conclusions can be inferred from the
evidence extracted from the analysis. Figure 2 schematically represents the process followed
for the triage and selection of the regulatory bases on which this study was focused.

The sample for analysis was defined based on a search for calls for proposals conducted
on the National Subsidies Database (Ministerio de Hacienda 2023), applying the following
filters to ensure comparability and reliability of the results:

e  Programs managed by the State Administration. This allows us to exclude the complex-
ity of the regional legislation that could qualify the application of national regulations.
Search filter: “Estado” in the field called “Administracién”.

e  Programs with at least one call for proposals in 2021 or 2022. This ensures that they are
recent programs that are representative of the current situation. Search filter: “from 1
January 2021 to 31 December 2022” in the field called “fecha de registro”.

e  R&D&I grants, subsequently extracting the specific records related to “R&D projects”.
Search filter: “Investigacion, Desarrollo e Innovacion” in the “finalidad (politica de
gasto)” field.

Out of the initial search results yielding 276 records, a triage process was conducted
based on ten categories: “R&D projects” (58), “innovation initiatives” (10), “scholarships,
training, and employment” (58), “entrepreneurs” (5), “equipment” (5), “direct grants” (90),
“technological modernization” (5), “awareness and communication” (5), “awards” (20),
“other” (20).

Out of the 58 records categorized as “Ré&D projects”, 3 correspond to grants not subject
to the General Subsidies Act. These are aids awarded by the Center for Technological
Development and Innovation (Ministerio de Ciencia, Innovacion y Universidades 2023) as
soft loans, and they were not taken into account in this study. According to the twenty-sixth
additional provision of the Act, this type of subsidy provided by the state public sector
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under private law is governed by specific regulations. Specifically, these three grants
are those of CDTI's own financial instruments for the years 2021 and 2022 (Ministerio
de Hacienda 2021; Ministerio de Hacienda 2022), as well as the grants for Personalized
Advanced Medicine, jointly issued with the Carlos III Institute (ISCIII) (Centro para el
Desarrollo Tecnoldgico y la Innovacion 2022).

Identification & classification

e

FIRST STAGE SECOND STAGE

3 calls
no-Act 38/2003

equipment
entre reneurshi5 projects
FILTERING CRITERIA P P
Managed by the 20 O 10
Spanish State Administration awards innovation
actions
from 01/01/2021 | fellowships,
to 31/12/2022 \ contra‘c?s and /
\ training
Research, Development,
Innovation> - ?0 : 25t 3C§/”23003
e O 5 technological © 30
modernization
regulatory
O 5 awareness and bases

communication

276 calls for proposals
10 types of grants

Figure 2. Triage of results obtained from the query in the National Subsidies Database (BDNS).

Out of the remaining 55 calls for R&D projects, 39 correspond to calls from different
years with the same regulatory bases. As a result, out of these 55 R&D calls, 30 regulatory
bases apply for this study.

Furthermore, according to Section 17.3.1 of Act 38/2003, it is ultimately the regulatory
bases that define what types of modifications can be requested by the beneficiary to change
the conditions of the grant. Thus, the analysis focuses on the sample of the 30 identified
regulatory bases, which are detailed below in Table 1, organized around the eight ministries
and sixteen granting authorities that issued them.

Table 1. Selected regulatory bases for this study and their relation to the ministry and granting authority.

Ministry Regulatory Base ID Granting Authority R&D Programs

MCINN CIN/1360/2021 Spanish State Research Agency (AEI) Digital and Ecological Transitions

MCINN CIN/1412/2021 Health Institute Carlos IIT (ISCIII) Health Strategic Projects (PERTE)

MCINN CIN/1502/2021 Spanish State Research Agency (AEI) Public-Private Collaboration

MCINN N Centre for the Development of Science and Innovation Mis.sic?ns; Aeropautic
/373/2022 Technology and Innovation (CDTI) Technology P;ogramme, Videogaming

rogramme

MCINN CIN/417/2022 Spanish State Research Agency (AEI) Proofs of Concept

MCINN CIN/533/2022 Spanish State Research Agency (AEI) Strategic Lines

MCINN U Centre for the Development of Science .and Innovation Missions; S.ustainable.
/1308/2018 Automotive Technology Programme; Aeronautic

Technology and Innovation (CDTI) Technology Programme
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Table 1. Cont.

Ministry  Regulatory Base ID Granting Authority R&D Programs
MCINN CNU/320/2019 Spanish State Research Agency (AEI) Proofs of Concept; Strategic Lines
MINECO ECE/1301/2019 Red.es Artificial Intelligence and Digital Technologies
MINECO  ETD/503/2021 Spanish Statistical Office (INE) Scientific Research glffif Spanish Statistical
State Secretariat for
MINECO ETD/653/2022 Telecommunications and Digital Immersive contents, Metaverse, and Web3
Infrastructures (SETELECO)
MINECO  ETD/668/2021 State Secretariat for Digitalization and Artificial Intelligence Missions
Artificial Intelligence (SEDIA) ¢ cligenc 58
State Secretariat for
MINECO ETD/805/2022 Telecommunications and Digital UNICO Broadband Programme
Infrastructures (SETELECO)
State Secretariat for
MINECO ETD/806/2022 Telecommunications and Digital UNICO Sectorial Programme
Infrastructures (SETELECO)
MINCOTUR ICT/1117/2021 Directorate General of Industry and SME Innovative Business Groups (AEIs)
MINCOTUR  ICT/474/2022 Directorate General of Industry and SME Innovative Business Groups (AEIs)
MINCOTUR  ICT/713/2021 Directorate General of Industry and SME Activa Financing—Connected Industry 4.0
MINCOTUR  ICT/738/2022 Directorate General of Industry and SME Agri-Food Strategic Projects (PERTE)
Strategic projects for the pharma industry and
MINCOTUR  ICT/789/2021 Directorate General of Industry and SME the health products sector; innovation and
sustainability for the manufacturing industry
MINCOTUR IET/1009/2016 Directorate General of Industry and SME Innovative Business Groups (AEIs)
MITECO  ARM/1498/2009 National Parks Agency (OAPN) Scientific Research on the National Parks
Network
MITECO CSN 02/07/2021 Nuclear Safety Council (CSN) R&D and Innovation projects
MITECO CSN 25/04/2022 Nuclear Safety Council (CSN) R&D and Innovation projects
MITECO TED/1014/2021 Spanish Biodiversity Foundation Bioeconomy
MITECO TED/1016/2021 Spanish Biodiversity Foundation Biodiversity
MITMA TMA /702/2020 Spanish Ports Agency Ports 4.0
MITMA TMA /977/2021 Spanish National Geographic Institute National Cartographic System
CONSUMO CSM/472/2022 General Sgcretarlat for C.O nsumer Research on gambling disorders
Affairs and Gambling
YD CUD/691/2022 National Sports Council Research in Health Benefits P}}ysmal Activity
and Sports Medicine
SANIDAD SND/722/2022 Government Delegation for the Research projects on addictions

National Drugs Plan

Abbreviations: Ministry of Science and Innovation (MCINN), Ministry of Economic Affairs and Digital Transfor-
mation (MINECO), Ministry of Industry, Tourism and Trade (MINCOTUR), Ministry for Ecological Transition
and Demographic Challenge (MITECO), Ministry of Transport, Mobility and Urban Agenda (MITMA), Ministry
of Consumption (CONSUMO), Ministry of Culture and Sports (CYD), Ministry of Health (SANIDAD).

3.2.2. Study Variables

The purpose of this research is to study the level of flexibility in the granting conditions
of R&D aids awarded to Spanish beneficiaries, behind the scenario of potential changes
represented by the project management triangle or iron triangle. This study focuses on
flexibility in four areas: the three vertices of the iron triangle, i.e., objectives, resources, and
time, and a fourth domain related to the agility of the administrative process.
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A total of seven study variables have been defined for each of the analyzed regulatory
bases. The Analytic Hierarchy Process (AHP) methodology has been adapted to the context
of this study, taking into account the four areas abovementioned. These four blocks serve
as a framework for organizing the seven identified variables.

On the one hand, four of them are directly related to the three vertices, namely the
project scope change (SC), resource costs including team change (TC) and budget change
(BC), and project timeline characterized by workplan change (WC).

On the other hand, some authors state that there are other factors than the traditional
factors of cost, time, and quality /scope in the iron triangle that are crucial for a project’s
success. They propose the addition of extra criteria (Pollack et al. 2018) such as information
systems and benefits for stakeholders and the organization (Atkinson 1999).

As shown in Figure 3, we propose the completion of the project triangle with the
fourth block related to the flexibility of the administrative process. This block includes
three other variables, bringing the total up to seven: accommodation of possible changes
(change authorization, CA) and deadlines for submitting change requests (deadline for
change requests, DCR) and for the managing entity to respond to the request (deadline for
response to changes, DRC).

Scope

SC: scope change

Process
CA: change authorization
DCR: deadline for change requests
DRC: deadline for response to changes

Time Cost

WC: workplan change TC: team change
BC: budget change

Figure 3. Representation of the study variables within the Lamers iron triangle logic for project
management.

To facilitate subsequent analysis, a Likert-type scale with four values was established
for all qualitative variables. As explained in Table 2, the design of this scale is based on the
definition of two levels, 3 and 4, representing high-flexibility scenarios, and two levels, 1
and 2, corresponding to low-flexibility scenarios facing changes. Flexibility criteria were
defined for each level of each analyzed variable, considering their unique characteristics.
The specific criteria for each level of flexibility were established based on the characteristics
of changes observed in each variable and the values assigned by the authors of this research.
These criteria are considered expert judgments, informed by our extensive experience as
practitioners and academics in the field.

Most studies make use of Likert scales with either 5 or 7 levels. There is no absolute
consensus regarding whether a 7-point or 5-point scale is a better choice, and some contra-
dictory results have been found. Previous research recommended the use of 7 levels for
most of the cases (Weijters et al. 2010), while another more recent study (Revilla et al. 2013)
in the context of agree—disagree, which is similar to our problem, stated that providing
5 answer categories would be a more effective option than 7 or 11.

It is well documented that the removal of a central point can significantly affect the
results obtained from Likert scales, as it prevents respondents from utilizing a midpoint (Guy
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and Norvell 1977). Considering this information and the precedent set by other researchers,
we have opted to employ a 4-point Likert scale in this study (Nee and Yunus 2020).

Table 2. Likert-type scale used for the analysis of study variables.

Low Flexibility High Flexibility
1 2 3 4
Only certain changes. All types of changes. Certain changes do not Agthorlzatlon is not
CA o ; . . . . o required for a majority of
Authorization required Authorization required require prior authorization changes
. At least 1 month before the Less than. 1 month before Just before the project
DCR Not defined . . : the project execution . )
project execution deadline deadline execution deadline
DRC Not defined Less than 6 months Less than 3 months Less than 1 month
Only under certain Yes, but no detailed Yes, with a detailed
SC Not allowed : A .
circumstances procedure for justifying procedure for justifying
Onty wercarin Ol undercein
BC Not allowed circumstances and subject o Yes. No limitations
to approval authorization for some of
PP them
TC Not allowed Only L.mder exceptional Only under certain Yes. No limitations
circumstances circumstances
Yes, with a variable Yes, with a defined r:zi;xsr};iftii:ffn
WC Not allowed deadline depending on the =~ maximum extension. Only . i
.. O - Multiple changes are
remaining execution time one change is allowed

allowed

Abbreviations: CA: change authorization; DCR: deadline for change requests; DRC: deadline for response to
change; SC: scope change; BC: budget change; TC: team change; WC: workplan change.

Therefore, and from the point of view of the authors, choosing a four-level Likert
scale has several advantages in research. First, it eliminates the neutral option, reducing
indecision and providing more decisive answers. In addition, a four-point scale facilitates
the interpretation and analysis of results, allowing more direct and understandable con-
clusions. Finally, in our opinion, a four-point scale is appropriate for capturing general
trends without complicating the analysis as its simplicity facilitates the comparability of
results between different regulatory bases. In conclusion, the implementation of a four-level
Likert scale can be especially beneficial in obtaining a clear and effective assessment in the
framework of the present research.

3.2.3. Flexibility Index (FI)

A flexibility index (FI) was created to obtain an aggregated view of the flexibility of
each regulatory base. The FI combines the four blocks of variables calculated for each
regulatory base. As mentioned earlier, the structuring of the 4 blocks is derived from the
AHP methodology. Subsequently, a 25% weight is assigned to each block to adapt the
flexibility analysis to the framework established around the iron triangle, reflecting the
equal importance of all the blocks in the context of this study.

FI =0.25 x (PROCESS + SCOPE + COST + TIME), (1)

where the following definitions hold:

PROCESS = MEAN (CA, DCR, DRC);
SCOPE = SC;

COST = MEAN (TC, BC);

TIME = WC.
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4. Results

4.1. Flexibility Distribution

Figure 4 summarizes the data collected from the analysis conducted on the 55 selected
calls, focusing on the 30 related regulatory bases. A diagram representing the relative
frequencies of the values adopted for each of the seven variables as well as the FI gives us

information about the distribution of the flexibility for each regulatory base.

ID Project management triangle
regulatory Likert Process flexibility s ot T - Schart
bases scale cope 0S ime ie cha
CA DCR | DRC sc ¢ | BC wc
1 14.3%
ARM/1498/2009 i 317 28.6%
[ ] | | \ 28.6%
CIN/1360/2021 |—2 H—_ 238
[ 1] | | 14.3%
CIN/1412/2021 iz H 353 | 14.3% |
[ ] | | \ \ 28.6%
CIN/1502/2021 H *; 250 |_14.3%
[ 1] | | | 14.3%
CIN/373/2022 H H 3.25 | 14.3%
[ ] | [ [ 28.6%
CIN/417/2022 H H—_ 238
1] | | | \ 28.6%
CIN/533/2022 H *; 250 | 143%
[ ] | | \ \ | 28.6%
ONUI30812018 H H:H 213
[ ] | | \ 28.6%
CNU/320/2019 H H—_ 238
1 14.3%
[ 1] | | |
o F_—ﬂ_ -
[ 1] | | | 14.3%
CSN 25/04/2022 3.42 '

Figure 4. Cont.




Adm. Sci. 2024, 14, 294

14 of 24

D Project management triangle
reg:lsa::ry I;I;: Process flexibility J— Goel Time - it
cA [ DbcrR | DRC sc ¢ | BC wc
[ 1] | ‘ 14.3%
o F;E:_:_ -
[ 1] | | 28.6%
[ 1] | 14.3%
ECE/1301/2019 H 2.75
[ B
[ 1] 28.6%
ETDI503/2021 2 258
i N I 2l
[ 1] | | [ 14.3%
ETD/653/2022 H H—_ 263
[ 1] | 0.0%
ETD/668/2021 # 358
[ R ——
1 | 14.3%
o H:ﬁ_i N
[ 1] | ‘ 14.3%
[ 1] | | 28.6%
ICT/1117/2021 E::H 2.50
[ 1] | | 28.6%
[ 1] | | | 0.0%
ICT/713/2021 H ﬁ 2.96
[ 1] | ‘ | | 0.0%
0
[ 1] | | | 0.0%
ICT/789/2021 H ﬁ 2.96
g 14.3%
[ 1] | |
IET/1009/2016 H::H 3.25
[ 1] | 28.6%
SND/722/2022 Hz 229
‘ ‘ | 14.3%
TED/1014/2021 317

IA

Figure 4. Cont.




Adm. Sci. 2024, 14, 294

15 of 24

ID
regulatory Likert
bases scale

Project management triangle

P\ flexibili
rocess flexibility Scope Cost Time FI Pie chart

CA DCR ‘ DRC sC TC BC wc

14.3%

TED/1016/2021

28.6%

3.17

14.3%

0.0%

TMA/702/2020

14.3%

3.25

42.9%

0.0%

TMA/977/2021

14.3%

S I‘““ I‘“’“

3.58

14.3%

"-

Figure 4. Results of the distribution of the degree of flexibility for each regulatory base. Abbreviations:
CA: change authorization; DCR: deadline for change requests; DRC: deadline for response to change;
SC: scope change; BC: budget change; TC: team change; WC: workplan change; FI: flexibility index.

There is a clear pattern according to which there is more propensity for flexibility in
the aspects related to the changes in budget, team, and workplan, as well as in the variable
corresponding to change authorization. On the other hand, a lack of flexibility is clear for
deadlines that apply in the administrative process for requesting changes. This can be
also observed in an analysis of the statistical measures shown in Table 3. It reveals that
variables related to the change management process (CA, DCR, DRC) and the scope change
(SC) exhibit mean values below 3, indicating a lack of flexibility, while changes in budget,
team, and workplan show values above 3. Lastly, the data on changes in scope do not
reveal a clear pattern, with very distributed frequencies for the four Likert scale values.
Nonetheless, the mean of this variable, below 3, shows a lack of flexibility in this area.

Table 3. Variables’ basic statistical measures.

Process Flexibility Project Management Triangle

Scope Cost Time

Variable
Mean
Standard deviation

CA DCR DRC SC BC TC WC
2.8 25 1.8 24 3.7 3.1 3.3
0.4 0.9 1.1 1.0 0.5 1.1 1.2

Abbreviations: CA: change authorization; DCR: deadline for change requests; DRC: deadline for response to
change; SC: scope change; BC: budget change; TC: team change; WC: workplan change.

Additionally, the standard deviations for most variables are close to or greater than 1,
indicating moderate dispersion considering the Likert scale values ranging from 1 to 4.
Only the variables of change authorization (CA) and budget change (BC) have deviations
below 0.5, indicating that values tend to concentrate around their respective means and sug-
gesting some homogeneity in their treatment across the fifty-five calls and thirty analyzed
regulatory bases.

Regarding the “flexibility index” (FI), it has to be noted that only 40% of cases (12 out
of 30 regulatory bases) present FI values exceeding 3. Thus, there is a majority of regulatory
bases with FI values corresponding to low flexibility.

4.2. Principal Component Analysis and Correlations Analysis

Principal component analysis (PCA) is an effective linear technique for dimension-
ality reduction (Boukichou-Abdelkader et al. 2022; Lam and Lee 1999). A PCA has been
conducted to determine whether the dimensionality of this study could be reduced by iden-
tifying certain variables that would be sufficient to explain the data in the results. A widely
used approach is to evaluate the proportion of cumulative explained variance and select
the minimum number of components from which the increase ceases to be substantial.
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Figure 5 shows the variance (percentage) explained by each of the new variables
with respect to the total of the previous variables, as well as the relationship between the
original variables and the two principal components, i.e., those that account for the highest

percentage of variance.
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Figure 5. Observed variance for each of the seven study variables (left); plot of principal component

analysis (right).

Figure 6 shows the cumulative variance of each of the study variables. Since there
is no small number of variables (2-3) that significantly explain (more than 90%) of the
observed variance, it is appropriate to retain all seven variables for further correlation and

clustering analyses.
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Figure 6. Cumulative variance.

4.3. Pearson Correlation

The Pearson correlation coefficient (r) ranging from —1 to +1 is an index of the degree
of linear relationship between two variables. The correlation can be interpreted as weak,

PC

5 PCé6
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moderate, and strong medium for values 0.3-0.5, 0.5-0.7, and above 0.7, respectively,
positive or negative (Franke 2010). If the absolute value of r is less than 0.3, it is considered
to represent no correlation or a very weak correlation.

A value less than 0 indicates that there is a negative correlation, i.e., the two variables
are inversely associated. The closer it is to —1, the greater the strength of the inverse
relationship. That is, when the value in one is very high, the value in the other will be very
low. A value greater than 0 indicates that there is a positive correlation. In this case, the
variables would be associated in a direct sense.

The analysis of Pearson correlation coefficients for the seven variables presented in
Table 4 reveals a scenario primarily characterized by a lack of correlation between the
variables, with some exceptions of moderate positive correlation (SC and BC; SC and TC;
BC and TC), weak positive correlation (DCR and DRC; SC and DRC) and weak negative
correlation (SC and WC; DRC and WCQ).

Table 4. Pearson correlation coefficients.

CA DCR DRC SC BC TC WC
CA 1.00 —0.26 0.12 -0.14 -0.29 —0.28 —-0.28
DCR —0.26 1.00 0.33 0.06 0.06 —0.25 —0.04
DRC 0.12 0.33 1.00 0.31 0.05 —0.18 —0.44
SC -0.14 0.06 0.31 1.00 0.51 0.67 —0.38
BC —0.29 0.06 0.05 0.51 1.00 0.57 0.05
TC —0.28 —0.25 —0.18 0.67 0.57 1.00 0.04
WC —-0.28 —0.04 —0.44 —0.38 0.05 0.04 1.00

Abbreviations: CA: change authorization; DCR: deadline for change requests; DRC: deadline for response to
change; SC: scope change; BC: budget change; TC: team change; WC: workplan change.

From the analysis of the exceptions, it can be observed that a moderate correlation
exists between variables related to three (scope, budget, and resources) out of the four types
of changes that can be made in the project. This indicates that regulatory bases that tend to
provide flexibility in making changes in one of these variables generally exhibit flexibility
in at least one of the others as well. In the case of changes in the timeline, there is only a
certain weak negative correlation with the variable related to changes in scope.

Furthermore, it is also observed that the levels of flexibility in terms of necessary
timelines, both for requesting changes and obtaining responses from the managing body;,
are weakly correlated.

4.4. Analysis by Granting Authority

Table 5 shows the arithmetic averages for each of the seven variables analyzed, result-
ing from grouping the regulatory bases according to the granting authority that manages
them. Applying the same analysis criteria as above, it can be seen that just over half of the
managing bodies analyzed (9 out of 16) have a flexibility index higher than 3.

Furthermore, it can be observed only one of the granting authorities in the top five of
flexibility belongs to one of the two ministries that manage the largest number of grants and
the highest state R&D budgets (MICINN and MITYC). The next body of one of these two
ministries appears in the tenth position (Directorate General of Industry and SME) with an
FI below 3. Moreover, it is remarkable that three bodies in this top five (Spanish National
Geographic Institute, Nuclear Safety Council, and General Secretariat for Consumer Affairs
and Gambling) manage grants in which businesses are not identified as beneficiaries.
Instead, they only allow public entities and private non-profit organizations.
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Table 5. Analysis of variables based on the granting authority.

Granting Authority Comp. Particip. CA DCR DRC SC BC TC WC FI
Spanish National Geographic Institute
(MITMA) No 2.00 4.00 4.00 3.00 4.00 4.00 4.00 3.58
State Secretariat for Digitalization and
Artificial Intelligence (MINECO) Yes 3.00 2.00 2.00 4.00 4.00 4.00 4.00 3.58
Nuclear Safety Council (MITECO) No 3.00 4.00 1.00 3.00 4.00 4.00 4.00 3.42
General Secretariat for Consumer
Affairs and Gambling (CONSUMO) No 3.00 4.00 3.00 2.00 4.00 1.00 4.00 3.33
Health Institute Carlos IIT (MICINN) Yes 2.00 4.00 1.00 3.00 4.00 4.00 4.00 3.33
Spanish Ports Agency (MITMA) Yes 3.00 2.00 4.00 3.00 4.00 4.00 3,00 3,25
Spanish Biodiversity Foundation
(MITECO) No 2.00 2.00 1.00 3.00 4.00 4.00 4.00 3.17
National Parks Agency (MITECO) No 2.00 2.00 1.00 3.00 4.00 4.00 4.00 3.17
Red.es (MINECO) Yes 3.00 2.00 1.00 2.00 4.00 2.00 4.00 3.00
Directorate General of Industry and
SME (MITYC) Yes 3.00 2.00 1.67 2.50 4.00 3.50 3.00 293
State Secretariat for
Telecommunications and Digital Yes 3.00 2.00 2.33 3.33 3.67 3.33 2.00 2.86
Infrastructures (MINECO)
Spanish Statistical Office (MINECO) Yes 2.00 4.00 1.00 1.00 4.00 2.00 4.00 2.83
Centre for the Development of
Technology and Innovation (MICINN) Yes 3.00 2.00 1.00 2.00 3.50 3.00 3.50 2.75
Government Delegation for the
National Drugs Plan (SANIDAD) Yes 3.00 4.00 4.00 2.00 4.00 1.00 1.00 2.67
Spanish State Research Agency
(MICINN) Yes 3.00 2.00 1.00 1.00 3.00 2.40 4.00 2.50
National Sports Council (CYD) Yes 3.00 4.00 4.00 3.00 2.00 1.00 1.00 242

Abbreviations: CA: change authorization; DCR: deadline for change requests; DRC: deadline for response to
change; SC: scope change; BC: budget change; TC: team change; WC: workplan change; FI: flexibility index. Min-
istry of Science and Innovation (MICINN), Ministry of Economic Affairs and Digital Transformation (MINECO),
Ministry of Industry, Tourism and Trade (MINCOTUR), Ministry for Ecological Transition and Demographic
Challenge (MITECO), Ministry of Transport, Mobility and Urban Agenda (MITMA), Ministry of Consumption
(CONSUMO), Ministry of Culture and Sports (CYD), Ministry of Health (SANIDAD).

5. Discussion

The uniqueness of R&D projects is primarily linked to the inherent risk and uncertainty
in R&D (Shin et al. 2018), which is manifested in the final results potentially differing from
the initially expected outcomes. Project management, defined by the well-known “iron
triangle” (Lamers 2002), establishes a scenario where changes throughout a project’s execu-
tion can occur in terms of scope, resources employed, and time required for completion.
The combination of these three variables influences the success of the project’s execution.

The Spanish General Subsidies Act potentially allows for modifications to the grant
conditions in any of the three vertices of the mentioned triangle. However, this flexibility
has an important limitation defined in Article 86 of its implementing regulation, stating
that modification requests can only be considered if they do not alter the purpose and
approval conditions of the grant. This nuance poses problems, particularly with changes
that could modify the project’s evaluation score based on the assessment criteria outlined
in the regulatory bases of the grant programs.

Flexibility with changes has two dimensions. On the one hand, there is flexibility
regarding which specific aspects can be changed according to the three vertices of the iron
triangle (scope, equipment, budget, time). On the other hand, there is flexibility in the
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administrative process, i.e., the need or not to seek prior authorization for changes. Indeed,
depending on the response deadlines or the dates set in the regulations for requesting
modifications, project decisions may be conditioned by the administrative deadlines and
may simply not match the operational deadlines at the project execution level. Nevertheless,
changes in scope are the most problematic, as they are linked to the purpose and conditions
of the projects.

In the research described in this study, fifty-five calls for proposals and thirty regulatory
bases of R&D grant programs published in 2021 and 2022 by the Spanish Government
were analyzed through a search and filtering process on the National Subsidies Database
(BDNS). From the point of view of the authors, the use of a reduced time framework (years
2021 and 2022) was required mainly due to two reasons: on the one hand, calls from the
year 2020 had a really different behavior due to the effect of the COVID-19 pandemic, and
on the other hand, the changing characteristics of calls and regulations year by year make
the comparison with calls from years before the pandemic not useful.

The present research focuses on beneficiaries that are private entities because the
differences between public and private sectors may introduce significant complexity in the
extraction of conclusions. For instance, public organizations typically recognize only the
personnel expenses for non-civil servant staff (known as marginal costs), while private enti-
ties are recognized for all types of personnel expenses, including both existing employees
and newly hired staff.

From the conducted analysis, it is concluded that the changes in scope (SC) as well as
in aspects related to the administrative process (CA, DCR, DRC) are the least flexible aspects
concerning change management in R&D projects subjected to the Spanish General Subsidies
Act. Furthermore, the behavior observed in the analyzed grants is not homogeneous, with
standard deviations exceeding 1 in five of the seven analyzed variables on a Likert scale
ranging from 1 to 4.

On the other hand, a flexibility index (FI) has been set up to provide an aggregate
analysis of flexibility in each of the programs. Only in 40% of the cases (12 of the 30
regulatory bases) is there a clear tendency towards flexibility, with FI values above 3.
Considering the managing body of the grant, it was observed that just over half of the
different bodies analyzed (9 out of 16) have an FI above 3. Also, the managing bodies
identified as the most flexible do not belong to either of the two ministries with the most
State aid and budgets for R&D projects (the Ministry of Science and Innovation and the
Ministry of Industry, Tourism and Trade). Furthermore, the regulatory bases published by
these bodies, which are more flexible, do not include companies among their beneficiaries
in many cases, thus showing a control bias in the case of aid aimed at companies and
industrial research and technological development activities.

The analysis of Pearson’s correlation coefficients also showed that there is no strong
correlation between any of the seven variables analyzed. However, a moderate correlation
was found between the variables linked to the scope and cost vertices of the iron triangle,
indicating that those regulatory bases that show greater flexibility in one of these aspects
will also tend to be flexible in the rest of them.

This issue associated with change management is specific to projects funded through
grants regulated by the Spanish General Subsidies Act. Such issues do not exist in other
grants outside this regulatory framework, for example, those granted by the European
Commission, specifically the R&D grants under the Framework Programs for Research and
Innovation (currently Horizon Europe).

Furthermore, the lack of certainty when facing changes leads to missed opportunities
for achieving greater efficiency in ongoing projects. Also, for projects in the design phase,
it implies a loss of ambition or disruption. These limitations not only affect the beneficia-
ries but also the entire society as they involve public funds allocated to R&D activities,
recognized as drivers of economic development and societal well-being.
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6. Conclusions

This study presents the impact of change management in R&D projects, emphasizing
the need for flexibility and adaptability throughout the project life cycle. It highlights
the challenges faced in addressing change management within public R&D programs,
both in Spain and in the framework of the European Union. Furthermore, the research
methodology section discusses the data sources and samples analyzed, shedding light on
the managing bodies of grants and their varying levels of flexibility. It points out the lack of
strong correlation between variables, except for a moderate correlation related to the scope
and cost vertices of the iron triangle.

This document underscores the specific issues related to change management in
projects funded under the Spanish General Subsidies Act, contrasting them with grants
outside this regulatory framework, such as those provided by the European Commission. It
also touches upon missed opportunities for efficiency and innovation due to uncertainties
surrounding changes in ongoing projects.

According to the results achieved in the present research, there are several key points
derived from the analysis of Spanish regulations on public subsidies for R&D projects and
the challenges associated with flexibility in their management. They are as follows:

Firstly, the present study demonstrates that the Spanish legal framework, specifically
the General Subsidies Law 38/2003 and its regulations, introduces a series of restrictions
that make the flexible management of R&D projects financed with public funds difficult.
Rigidity regarding changes to scope, budget, and deadlines is a significant limiting factor.
Although the legislation allows modifications under certain circumstances, these cannot
alter the original objectives of the project or affect the evaluation of the criteria under which
the grant was awarded.

Also, the analysis performed by the authors reveals that, although certain aspects
such as changes to the team or budget can be managed with some flexibility, modifications
related to the project scope are usually much more restrictive. This rigid framework is
particularly problematic in R&D projects, as the very nature of these projects involves a
high level of uncertainty and the need to adapt the plan as results develop. The lack of
flexibility to modify the scope prevents projects from being able to dynamically adjust to
maximize their impact or improve their efficiency.

The interest in the research performed encourages authors to keep on working in this
research line. From our point of view, the most promising lines of future research would
be, first, a more in-depth exploration of the flexibility in public funding as a solid under-
standing of the current situation would help to perform proposals for future improvements.
While this study highlighted the rigidity of the Spanish General Law on Subsidies, future
research could investigate comparative approaches to flexibility in other EU Member States.
Identifying best practices in legislative frameworks that successfully balance control and
adaptability in publicly funded R&D projects could contribute to obtaining a better legal
environment for innovation.

Another promising line of research would be the spatial distribution of public R&D
funding and its implications for regional innovation. There is a challenge related to the
concentration of funds in wealthier regions, which could exacerbate regional disparities.
Our future studies could explore mechanisms to better align funding strategies with
territorial cohesion objectives, ensuring that less developed regions in Spain can benefit
from growth driven by innovation.

Finally, further research could also focus on the collaborative intersection between
public funding and the private sector. Given that R&D projects often involve complex
partnerships between public institutions and private firms, future research could study
how public funding influences the dynamics of such collaborations, including how it
affects risk-sharing, resource allocation, and the long-term sustainability of joint ventures
in innovation.



Adm. Sci. 2024, 14, 294 21 of24

Author Contributions: Conceptualization, P.C., ].C. and A.G.-D.; methodology, P.C.,].C. and A.G.-D;
software, P.C.; validation, P.C., ].C. and A.G.-D.; formal analysis, P.C., J.C. and A.G.-D.; investigation,
P.C; resources, P.C.; data curation, P.C., ].C. and A.G.-D.; writing—original draft preparation, P.C.;
writing—review and editing, ].C. and A.G.-D; visualization, P.C., ].C. and A.G.-D.; supervision, ].C.
and A.G.-D.; project administration, P.C., ].C. and A.G.-D.; funding acquisition, J.C. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References

Acebo, Enrique, and José Angel Miguel-Davila. 2023. Multilevel innovation policy mix: Impact of regional, national, and European
R&D grants. Science and Public Policy 51: 218-35.

Acosta, Manuel, Daniel Coronado, and Carlos Romero. 2015. Linking Public Support, R and D, Innovation and Productivity: New
Evidence from the Spanish Food Industry. Food Policy 57: 50-61. [CrossRef]

Arroyo-Vazquez, Ménica, Pablo-S. Ferrer-Gisbert, Bélgica Pacheco-Blanco, and Miguel Angel Artacho-Ramirez. 2019. Direccién de
Proyectos de I+ D Segun UNE-ISO 21.500: Caracterizacion, Especificidades y Necesidades de Adaptacion. Paper presented at
the 23rd International Congress on Project Management and Engineering CIDIP, Malaga, Spain, July 10-12; Alcoy: Asociacion
Esparfiola de Ingenieria de Proyectos (AEIPRO), pp. 194-205.

Atkinson, Roger. 1999. Project Management: Cost, Time and Quality, Two Best Guesses and a Phenomenon, Its Time to Accept Other
Success Criteria. International Journal of Project Management 17: 337-42. [CrossRef]

Bakker, Gerben. 2013. Money for Nothing: How Firms Have Financed R&D-Projects since the Industrial Revolution. Research Policy
42:1793-814. [PubMed]

BOE. 2003a. Ley 38/2003, de 17 de Noviembre, General de Subvenciones. Available online: https://www.boe.es/eli/es/1/2003/11/17
/38/con (accessed on 1 June 2023).

BOE. 2003b. Reglamento de La Ley 38/2003, de 17 de Noviembre, General de Subvenciones. Available online: https://www.boe.es/
eli/es/rd/2006/07/21/887/con (accessed on 1 June 2023).

Boukichou-Abdelkader, Nisa, Miguel Angel Montero-Alonso, and Alberto Muifioz-Garcia. 2022. Different Routes or Methods of
Application for Dimensionality Reduction in Multicenter Studies Databases. Mathematics 10: 696. [CrossRef]

Cassanelli, Anibal N., Gonzalo Fernandez-Sanchez, and Maria Clara Guiridlian. 2017. Principal Researcher and Project Manager: Who
Should Drive R&D Projects? R and D Management 47: 277-87.

Cecere, Grazia, Nicoletta Corrocher, and Maria Luisa Mancusi. 2020. Financial constraints and public funding of eco-innovation:
Empirical evidence from European SMEs. Small Business Economics 54: 285-302. [CrossRef]

Centro para el Desarrollo Tecnoldgico y la Innovacion. 2022. Actuacién conjunta ISCIII-CDTI 2022. Available online: https://www.
cdti.es/ayudas/actuacion-conjunta-isciii-cdti-2022-0 (accessed on 25 March 2023).

Clausen, Tommy H. 2009. Do Subsidies Have Positive Impacts on R&D and Innovation Activities at the Firm Level? Structural Change
and Economic Dynamics 20: 239-53.

Coca, Pablo, Juan Claver, and Amabel Garcia-Dominguez. 2022. Implicaciones de Los Programas Publicos de Ayudas En La Gestion de
Los Proyectos de I + D e Innovacion. Paper presented at the 26th International Congress on Project Management and Engineerin
CIDIP, Terrassa, Spain, July 5-8; Alcoy: Asociacién Espafola de Ingenieria de Proyectos (AEIPRO), pp. 158-72.

Coca, Pert. 2008. Andlisis de Limitaciones En La Gestion de Proyectos Internacionales de I + D + I En Cooperacion. Research Report. Oviedo:
University of Oviedo.

Coccia, Mario. 2008. Science, funding and economic growth: Analysis and science policy implications. World Review of Science,
Technology and Sustainable Development 5: 1. [CrossRef]

Czarnitzki, Dirk, Petr Hanel, and Julio Miguel Rosa. 2011. Evaluating the impact of R&D tax credits on innovation: A microeconometric
study on Canadian firms. Research Policy 40: 217-29.

European Union. 2012. Treaty on the Functioning of the European Union. EUR-Lex. Available online: http://data.europa.eu/eli/
treaty/tfeu_2012/0j (accessed on 1 June 2023).

Fernandez-Zubieta, Ana, and Antonio Garcia Sanchez. 2024. The Impact of Public Funding to Private R&D: Evidence from Spain.
Sociologia y Tecnociencia 14: 40-70.

Fouz Varela, David Mateo, Rodrigo Carballo Sanchez, Ivan Lopez Moreira, and Emilio Rafael Diaz Varela. 2020. Aplicacién de Las
Metodologias de Direccion de Proyectos a Proyectos de I+ D+ i Colaborativo: Direccion Del Proyecto PORTOS. Paper presented


https://doi.org/10.1016/j.foodpol.2015.09.005
https://doi.org/10.1016/S0263-7863(98)00069-6
https://www.ncbi.nlm.nih.gov/pubmed/24910477
https://www.boe.es/eli/es/l/2003/11/17/38/con
https://www.boe.es/eli/es/l/2003/11/17/38/con
https://www.boe.es/eli/es/rd/2006/07/21/887/con
https://www.boe.es/eli/es/rd/2006/07/21/887/con
https://doi.org/10.3390/math10050696
https://doi.org/10.1007/s11187-018-0090-9
https://www.cdti.es/ayudas/actuacion-conjunta-isciii-cdti-2022-0
https://www.cdti.es/ayudas/actuacion-conjunta-isciii-cdti-2022-0
https://doi.org/10.1504/WRSTSD.2008.017810
http://data.europa.eu/eli/treaty/tfeu_2012/oj
http://data.europa.eu/eli/treaty/tfeu_2012/oj

Adm. Sci. 2024, 14, 294 22 0f24

at the 24th International Congress on Project Management and Engineering CIDIP, Alcoy, Spain, July 7-9; Alcoy: Asociacién
Esparfiola de Ingenieria de Proyectos (AEIPRO), pp. 2309-20.

Franke, George R. 2010. Product Moment Correlation. In Wiley International Encyclopedia of Marketing. Chichester: John Wiley & Sons,
Ltd.

Gao, Yuchen, Yimei Hu, Xielin Liu, and Huanren Zhang. 2021. Can Public R&D Subsidy Facilitate Firms” Exploratory Innovation? The
Heterogeneous Effects between Central and Local Subsidy Programs. Research Policy 50: 104221.

Gasser, Maximilian, Simon Pezzutto, Wolfram Sparber, and Eric Wilczynski. 2022. Public R&D Funding for Renewable Energy
Technologies in Europe: A Cross-Country Analysis. Sustainability 14: 5557.

Gonzaélez, Xulia, and Consuelo Pazé. 2008. Do Public Subsidies Stimulate Private R&D Spending? Research Policy 37: 371-89.

Gonzélez-Varona, José M., Natalia Martin-Cruz, Fernando Acebes, and Javier Pajares. 2023. How Public Funding Affects Complexity
in R&D Projects. An Analysis of Team Project Perceptions. Journal of Business Research 158: 113672.

Gorg, Holger, and Eric Strobl. 2006. The Effect of R&D Subsidies on Private R&D. Economica 74: 215-34.

Guy, Rebecca F,, and Melissa Norvell. 1977. The Neutral Point on a Likert Scale. The Journal of Psychology 95: 199-204. [CrossRef]

Hall, Bronwyn, and John Van Reenen. 2000. How effective are fiscal incentives for R&D? A review of the evidence. Research Policy
29: 449-69.

Hervas-Oliver, José-Luis, Mario Davide Parrilli, Andrés Rodriguez-Pose, and Francisca Sempere-Ripoll. 2021. The drivers of SME
innovation in the regions of the EU. Research Policy 50: 104316. [CrossRef]

Hottenrott, Hanna, Cindy Lopes-Bento, and Reinhilde Veugelers. 2017. Direct and cross scheme effects in a research and development
subsidy program. Research Policy 46: 1118-32. [CrossRef]

Husiev, Oleksandr, Olatz Ukar Arrien, and Marta Enciso-Santocildes. 2023. What does Horizon 2020 contribute to? Analysing and
visualising the community practices of Europe’s largest research and innovation programme. Energy Research & Social Science 95:
102879.

Idris, M-Chukri, and Alptekin Durmusoglu. 2021. Innovation Management Systems and Standards: A Systematic Literature Review
and Guidance for Future Research. Sustainability 13: 8151. [CrossRef]

Jin, Seunghoo, and Kangwon Lee. 2020. The Government RD Funding and Management Performance: The Mediating Effect of
Technology Innovation. Journal of Open Innovation: Technology, Market, and Complexity 6: 94. [CrossRef]

Kaéllay, Laszl6, and Tibor Takacs. 2023. The impact of public subsidies on investment and growth: Policy about evaluation, selection
and monitoring. Journal of Policy Modeling 45: 895-909. [CrossRef]

Kuchta, Dorota, Agata Klaus-Rosiniska, Edyta Ropuszyriska-Surma, and Katarzyna Walecka-Jankowska. 2017. Threats to Research
Projects across the Project Life Cycle. Forum Scientiae Oeconomia 5: 71-87.

Kuchta, Dorota, and Dorota Skowron. 2016. Classification of R&D Projects and Selection of R&D Project Management Concept. R and
D Management 46: 831-41.

Laine, Guillermo, José Manuel Mesa Ferndndez, Joaquin Villanueva Balsera, and Ramiro Concepcion Suarez. 2015. Valoracién de Los
Criterios de Documentacion En Convocatorias Publicas de Financiacion de I+ D+ I. Paper presented at the 19th International
Congress on Project Management and Engineering CIDIP, Granada, Spain, July 15-17; Alcoy: Asociacion espafiola de ingenieria
de proyectos (AEIPRO), pp. 265-76.

Lam, Savio LY, and Dik Lun Lee. 1999. Feature Reduction for Neural Network Based Text Categorization. Paper presented at the 6th
International Conference on Advanced Systems for Advanced Applications, Hsinchu, Taiwan, April 19-21; pp. 195-202.

Lamers, M. 2002. Do You Manage a Project, or What? A Reply to “Do You Manage Work, Deliverables or Resources”. International
Journal of Project Management, April 2000. International Journal of Project Management 20: 325-29. [CrossRef]

Lee, Hui Ling, and Konstantinos Vavitsas. 2021. Driving innovation in biotechnology with Private-Public Partnerships: A Singapore
perspective. Biotechnology Notes 2: 59-62. [CrossRef]

Li, Hongbo, Bowen Yao, and Xin Yan. 2021. Data-Driven Public R&D Project Performance Evaluation: Results from China. Sustainability
13: 7147. [CrossRef]

Lin, Bogiang, and Aoxiang Zhang. 2024. Impact of government subsidies on total factor productivity of energy storage enterprises
under dual-carbon targets. Energy Policy 187: 114046. [CrossRef]

Lorente-Pedreille, Raquel Maria, Miguel A. Sebastian, Maria Ana Sdenz-Nufio, and Maria Nieves Medina-Martin. 2019. Gestién
de Proyectos Internacionales-Programa EMPIR 2014: Una Experiencia Espafiola. Paper presented at the 23rd International
Congress on Project Management and Engineering CIDIP, Malaga, Spain, July 10-12; Alcoy: Asociacién Espafiola de Ingenieria
de Proyectos (AEIPRO), pp. 2101-12.

Magrassi, Marco. 2004. Development Funding as a Catalyst for Urban Reform in Southern Italy. The Planning Review 40: 27-33.
[CrossRef]

Martinez, Juan Ignacio, and Miguel Comino Lépez. 2018. El Método Agil Scrum, Evolucion y Aplicacion En La Administracién de
Proyectos. Paper presented at the 22nd International Congress on Project Management and Engineering CIDIP, Madrid, Spain,
July 11-13; Alcoy: Asociacién Espariola de ingenieria de Proyectos (AEIPRO), pp. 135—44.

Mata, Mério Nuno, José Moleiro Martins, and Pedro Leite Indcio. 2023. Impact of Absorptive Capacity on Project Success through
Mediating Role of Strategic Agility: Project Complexity as a Moderator. Journal of Innovation and Knowledge 8: 100327. [CrossRef]

Mazzola, Fabio, and Debora Gambina. 2024. The short-run displacement of EU cohesion funds in Italy: Has reprogramming a positive
impact on regional growth? Journal of Policy Modeling. [CrossRef]


https://doi.org/10.1080/00223980.1977.9915880
https://doi.org/10.1016/j.respol.2021.104316
https://doi.org/10.1016/j.respol.2017.04.004
https://doi.org/10.3390/su13158151
https://doi.org/10.3390/joitmc6040094
https://doi.org/10.1016/j.jpolmod.2023.09.003
https://doi.org/10.1016/S0263-7863(00)00053-3
https://doi.org/10.1016/j.biotno.2021.10.001
https://doi.org/10.3390/su13137147
https://doi.org/10.1016/j.enpol.2024.114046
https://doi.org/10.1080/02513625.2004.10556890
https://doi.org/10.1016/j.jik.2023.100327
https://doi.org/10.1016/j.jpolmod.2024.09.003

Adm. Sci. 2024, 14, 294 23 of 24

Ministerio de Ciencia, Innovacién y Universidades. 2023. Centro Para El Desarrollo Tecnolégico y La Innovacién. Available online:
https:/ /www.cdti.es (accessed on 25 March 2023).

Ministerio de Hacienda. 2021. Ayudas Del Centro Para El Desarrollo Tecnolégico Industrial, E.P.E. Para La Financiacion de Proyectos
de I+ D. Available online: https://www.pap.hacienda.gob.es/bdnstrans/GE/es/convocatoria /560735 (accessed on 25 March
2023).

Ministerio de Hacienda. 2022. Ayudas Del Centro Para El Desarrollo Tecnolégico Industrial, E.P.E. Para La Financiacion de Proyectos
de I+ D. Available online: https://www.pap.hacienda.gob.es/bdnstrans/GE/es/convocatoria/622053 (accessed on 25 March
2023).

Ministerio de Hacienda. 2023. Base de Datos Nacional de Subvenciones—Convocatorias. Available online: https://www.pap.hacienda.
gob.es/bdnstrans/GE/es/convocatorias (accessed on 25 March 2023).

Mote, Jonathon E., Jerald Hage, and Aleia Clark. 2011. Few Projects Are Islands: Issues with the Project Form in Publicly-Funded R&D.
Paper presented at the In Atlanta Conference on Science and Innovation Policy (ACSIP) 2011, Atlanta, GA, USA, September
15-17.

Mulligan, Kevin, Helena Lenihan, and Justin Doran. 2019. More Subsidies, More Innovation? Evaluating whether a Mix of Subsidies
from Regional, National and EU Sources Crowds Out Firm-level Innovation. Regional Studies, Regional Science 6: 130-38. [CrossRef]

Nagesh, D. Snbsp, and Sam Thomas. 2015. Success Factors of Public Funded R&D Projects. Current Science 108: 10.

Nee, Chua Chin, and Melor Md Yunus. 2020. RollRoll Dice: An Effective Method to Improve Writing Skills among Year 3 Pupils in
Constructing SVOA Sentences. Universal Journal of Educational Research 8: 2368-82. [CrossRef]

Nishimura, Junichi, and Hiroyuki Okamuro. 2018. Internal and External Discipline: The Effect of Project Leadership and Government
Monitoring on the Performance of Publicly Funded R&D Consortia. Research Policy 47: 840-53.

NMX-GT-002-IMNC-2008. 2008, Technology Management—Technological Projects—Requirements 2008. Mexico: IMNC Mexican Standard.

NP4458:2007. 2007, Management of Research, Development and Innovation (RDI) Requirements for a RDI Project. Lisbon: IPQ Portuguese
Standard.

Ogunlana, Stephen O. 2010. Beyond the “Iron Triangle”: Stakeholder Perception of Key Performance Indicators (KPIs) for Large-Scale
Public Sector Development Projects. International Journal of Project Management 28: 228-36.

Pérez Bernabeu, Begona. 2015. La I + D + i Colaborativa a La Luz a de La Normativa Sobre Ayudas de Estado. Cronica Tributaria 156:
175-93.

Pollack, Julien, Jane Helm, and Daniel Adler. 2018. What Is the Iron Triangle, and How Has It Changed? International Journal of
Managing Projects in Business 11: 527—47. [CrossRef]

Revilla, Melanie A., Willem E. Saris, and Jon A. Krosnick. 2013. Choosing the Number of Categories in Agree-Disagree Scales.
Sociological Methods & Research 43: 73-97. [CrossRef]

Rubiera Morollén, Fernando, and Tania Fernandez Garcia. 2023. Spatial Heterogeneity in the Distribution of European Research and
Development Funds and its Effects on Territorial Cohesion. In Investigaciones Regionales. Journal of Regional Research 56: 9-30.

Ruoslahti, Harri. 2020. Complexity in Project Co-Creation of Knowledge for Innovation. Journal of Innovation and Knowledge 5: 228-35.
[CrossRef]

Shin, Junseok, Sungjoo Lee, and Byungun Yoon. 2018. Identification and Prioritisation of Risk Factors in RD Projects Based on an RD
Process Model. Sustainability 10: 972. [CrossRef]

Spanos, Yiannis E., Nicholas S. Vonortas, and Irini Voudouris. 2014. Antecedents of Innovation Impacts in Publicly Funded Collabora-
tive R&D Projects. Technovation 36: 53-64.

Takalo, Tuomas, Tanja Tanayama, and Otto Toivanen. 2013. Market Failures and the Additionality Effects of Public Support to Private
R&D: Theory and Empirical Implications. International Journal of Industrial Organization 31: 634—42.

UNE 166001:2006. 2006, R&D&i Management: Requirements for R&Dé&i Projects 2006. Madrid: UNE Spanish Standard.

Vila Grau, Juan Luis, and Salvador Capuz Rizo. 2020. Andlisis Del Impacto de La Agilidad Sobre Los Modelos de Gestion de Proyectos
PMBoK, PRINCE2 e IPMA. Paper presented at the 24th International Congress on Project Management and Engineering CIDIP,
Alcoy, Spain, July 7-9; Alcoy: Asociacién Espafiola de Ingenieria de Proyectos (AEIPRO), pp. 175-89.

Vitola, Anete. 2015. Innovation Policy Mix in a Multi-level Context: The Case of the Baltic Sea Region Countries. Science and Public
Policy 42: 401-14. [CrossRef]

Wang, Juite, and Chung-Yu Yang. 2012. Flexibility Planning for Managing Ré&D Projects under Risk. International Journal of Production
Economics 135: 823-31.

Weijters, Bert, Elke Cabooter, and Niels Schillewaert. 2010. The effect of rating scale format on response styles: The number of response
categories and response category labels. Infernational Journal of Research in Marketing 27: 236-47. [CrossRef]

Wendland, Bernhard von. 2015. New Rules for State Aid for Research, Development and Innovation. European State Aid Law Quarterly
14: 25-50.

Yin, Xingmin, Luyao Qji, Jianyue Ji, and Jinglin Zhou. 2023. How Does Innovation Spirit Affect R&D Investment and Innovation
Performance? The Moderating Role of Business Environment. Journal of Innovation & Knowledge 8: 100398.

Zemlickiené, Vaida, and Zenonas Turskis. 2022. Performance Measurement in R&D Projects: Relevance of Indicators Based on US and
German Experts. Sustainability 14: 11737. [CrossRef]


https://www.cdti.es
https://www.pap.hacienda.gob.es/bdnstrans/GE/es/convocatoria/560735
https://www.pap.hacienda.gob.es/bdnstrans/GE/es/convocatoria/622053
https://www.pap.hacienda.gob.es/bdnstrans/GE/es/convocatorias
https://www.pap.hacienda.gob.es/bdnstrans/GE/es/convocatorias
https://doi.org/10.1080/21681376.2019.1580608
https://doi.org/10.13189/ujer.2020.080621
https://doi.org/10.1108/IJMPB-09-2017-0107
https://doi.org/10.1177/0049124113509605
https://doi.org/10.1016/j.jik.2019.12.004
https://doi.org/10.3390/su10040972
https://doi.org/10.1093/scipol/scu059
https://doi.org/10.1016/j.ijresmar.2010.02.004
https://doi.org/10.3390/su141811737

Adm. Sci. 2024, 14, 294 24 of 24

Ziesemer, Thomas. 2021. The Effects of R&D Subsidies and Publicly Performed R&D on Business R&D: A Survey*. Hacienda Publica
Espanola 236: 171-205.

Zuo, Zhigang, and Zhibin Lin. 2022. Government R&D Subsidies and Firm Innovation Performance: The Moderating Role of
Accounting Information Quality. Journal of Innovation and Knowledge 7: 100176.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



	Introduction 
	Literature Review 
	Materials and Methods 
	Background 
	Uniqueness of R&D Projects 
	The Regulatory Framework in the EU and Spain 
	Legislation Applicable to R&D Projects Funded by Spanish Public Administrations 
	Flexibility of Legislation Regarding Changes in R&D Projects 

	Research Methodology 
	Data Source and Sample 
	Study Variables 
	Flexibility Index (FI) 


	Results 
	Flexibility Distribution 
	Principal Component Analysis and Correlations Analysis 
	Pearson Correlation 
	Analysis by Granting Authority 

	Discussion 
	Conclusions 
	References

