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Abstract: The social appropriation of knowledge is an emerging descriptor in political agendas,
since it drives social development and innovation. The relevance of this strategy lies mainly in
the fact that scientific knowledge is made available to the population for its use and application.
The purposes of this study were to identify the context and purpose presented by the experiences of
social appropriation of knowledge, and to analyze the linkage of the experiences with the sectors that
make up the pentahelix. To this end, a systematic review methodology was proposed in the Web
of Science (WOS) and SCOPUS. Following the application of the inclusion and exclusion criteria,
a total of 14 articles were analyzed. The results showed the emergence of this term, the geographical
location of all experiences in Latin America, and the diversity of application of knowledge to favor
local development. At the same time, it is shown that the institutions belonging to the government
have developed experiences of social appropriation of knowledge in all other sectors of the pentahelix.
Finally, we discuss the findings and implications of this study that showed the diverse experiences of
social appropriation of knowledge and investigated this concept in connection to open science.

Keywords: social appropriation of knowledge; social innovation; citizen participation; open science;
systematic review

1. Introduction

The development of technology and open access to the Internet has favored the accumulation of
knowledge with the potential to transform the social environment [1–3]. Open science is also booming
because of the wide availability of data and information online [4]. This has resulted in a large body of
open access knowledge being available today. However, the vast amount of data sometimes dilutes the
true and effective information among the merely false and worthless [5,6]. Expert support is therefore
essential if some form of scientific knowledge is to be applied to a given context, in order to reduce
uncertainty. Furthermore, success stories of open innovation are now being documented, which can be
extrapolated to other contexts [7].

Thus, the most widely used concept of open innovation is that of Henry Chesbrough [8],
which refers to the reciprocity of valuable ideas that can come from inside or outside institutions
and can reach to the market [9]. In this context, the concept of social appropriation of knowledge
(SAK) has gained strength in recent times, which is defined as the process through which a society
makes scientific and technological knowledge available to all its members so that they can adapt and
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apply it to their own needs [10]. That is, scientific knowledge is available to the public, implying
that anyone has access to knowledge and can apply it; hence, the importance of promoting initiatives
that empower citizens and enable local development. SAK is closely linked to the processes of open
innovation, since valuable ideas arise within the institutions and these are collected by the citizens to
make use of the knowledge and contribute to the improvement of that knowledge, in turn generating
new valuable ideas.

On the other hand, SAK is a mechanism of social entropy as it is a cyclical, complex, and dynamic
phenomenon [11]. This process presents the key aspects of entropy, as the SAK attempts to limit
uncertainty through the information needed to solve specific problems. Specifically, social entropy is
“the state of order and social structuration of any given social interaction space” [12]. Furthermore,
social entropy is related to the increase of Shannon information of the probability distribution of
readers’ attribution of veracity scores on a scientific information, brought about by open scrutiny and
debate [13]. However, for this work, the concept of social entropy is mainly related to the part linked to
the social structuring of the spaces of interaction. Therefore, the SAK propitiates a space of interaction
from the appropriation of the scientific knowledge, which entails a process of social structuring when
applying this knowledge to favor the development of the community.

In particular, there is interest in the SAK in the Latin American environment, an example of which
is the Colombian government’s national strategy for the appropriation of science, technology, and
innovation, which is being applied around four lines of action—citizen participation, communication,
transfer and exchange of knowledge, and knowledge management for the appropriation of
knowledge [14]. On the other hand, there is also some concern in Brazil, where the lines of action are
highlighted regarding the promotion of institutionalization and increase of resources, the creation
of a National Agency for Public Communication, the establishment of legislation that promotes
and encourages the communication of science and allows for greater autonomy in the management
of teaching and research institutions [15]. In Ecuador, the main lines of action revolve around
developing policy guidelines to generate a methodological framework for implementation, with
attention to recommendations from international experts, and to learn about the guidelines for the
social appropriation of technology in education [16]. This interest probably lies in the fact that the
SAK generates continuous processes of social learning and encourages the economic development
and competitiveness of countries [17]. Likewise, promoting the SAK entails the social improvement
of the environment, while taking advantage of the results of scientific research, due to the use of the
knowledge generated mainly in the universities to apply it to local problems [18,19].

In this sense, some of the main initiatives of SAK are linked to the creation of archives or
repositories to preserve cultural documents [20]. However, the development of workshops, activities,
conferences, or talks that bring knowledge closer to the population are other lines of action.

On the other hand, it is important to know how to characterize an SAK experience, which is related
to the application of the SAK in a given context. Daza-Caceido et al. [21] established 10 indicators for
their identification, among which are:

(1) Interest in science and technology
(2) Learning in science and technology
(3) Participation in the public sphere
(4) Inclusion of groups in vulnerable situations
(5) Strengthening of school educational practices
(6) Exchange and co-production of knowledge
(7) Incentive to scientific vocations
(8) Informed decision making
(9) Generation of innovations from science and technology
(10) Capacity-building for social appropriation of science and technology
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These indicators are situated in the same line of argument as Colciencias, where the SAK is a key
factor in encouraging scientific knowledge, citizen participation, and social innovation [22]. In particular,
social innovation has been promoted by political agendas as a strategy for local development [23],
since social innovation refers to the resolution of social and environmental problems taking into
consideration technology, citizen awareness, and creativity [24].

Recently, the development of social innovation initiatives has been encouraged to promote regional
development, by linking universities, business, and the government [25]. In addition to this idea, the
concept of the pentahelix was established by the National Council of Science and Technology of Mexico
(CONACyT), which links the strategic sectors for sustainable development and open innovation, the
government, society, academia, business, and the environment [26]. Thus, unlike the Quadruple–Helix
model [27], it includes a new stratum—the environment—which is an essential factor for the SAK and
its relationship with the international agenda of the United Nations’ Sustainable Development Goals
(SDG) [28]

In short, the interest of this study lies in the emerging nature of the social appropriation of
knowledge. From this concept will be derived the lines of action of the future and, therefore, it is
essential to establish the theoretical bases and review the body of knowledge generated in the last
10 years, on this term. Therefore, the objectives of the review were—(i) to identify the context
and purpose presented by the experiences of social appropriation of knowledge and (ii) to analyze
the linkage of the experiences on social appropriation of knowledge with the sectors that make up
the pentahelix.

Furthermore, five research questions guided the structure of the paper and focused the search
for information. These questions were asked, following the indications of previous systematic review
studies [29,30], and according to the objectives of the study. In this sense, it was of interest to collect
these data to extensively address the experiences of SAK published in an article format.

RQ1. How many studies are in the WOS and SCOPUS databases on social appropriation of
knowledge from January 2009 to 2019?

RQ2. What is the geographical distribution of experiences of social appropriation of knowledge?
RQ3. In which sector of the pentahelix (government, society, academia, business, and environment)

did experiences of social appropriation of knowledge develop?
RQ4. Which are the institutions that developed the experiences of social appropriation

of knowledge?
RQ5. What was the purpose of the experiences of social appropriation of knowledge?

2. Method

A systematic review of the literature was proposed as a methodological approach [31], to answer
the research objectives and questions posed. The review process was based on the protocol set out in
the PRISMA declaration (Preferred Reporting Items for Systematic reviews and Meta-Analyses) [32].
This protocol was applied as a quality criterion that provides rigor to the systematic review research
studies. Thus, based on the PRISMA report and previous works [33–37], the process followed for the
identification of the scientific articles was constituted (Figure 1). This process involved two distinct
stages (planning and action), with the aim of establishing a standardized protocol that could be
replicated by different researchers.
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2.1. Search Strategy

The databases selected were Web of Science (WOS) and SCOPUS, due to their international
recognition and quality standards. Depending on the topic of the study, the search descriptors in both
databases were established (Table 1).

Table 1. Search descriptors.

WOS SCOPUS

TS = (“social appropriation” AND knowledge)
Document type = article
Time period = 2009–2019

Index = SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH,
BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC

TITLE-ABS-KEY (”social appropriation”
AND knowledge)

Document type = article
Time period = 2009–2019

These descriptors were applied in the WOS and SCOPUS search engine. In the selection of studies,
different inclusion and exclusion criteria were introduced, in order to proceed with the refinement
of the scientific literature (Table 2), according to the objectives and research questions of the study.
In turn, four quality assurance criteria were developed, which are presented below:

QA1. Was the research title and abstract of this paper interrelated with the social appropriation
of knowledge?

QA2. Is there sufficient description of the research methodology in the included study?
QA3. Was the explanation of the context in which the research was conducted adequate?
QA4. Have the objectives of the study been clear?

Table 2. Inclusion and exclusion criteria.

Inclusion Criteria (IC) Exclusion Criteria (EC)

IC1: Articles.
IC2: Articles published between the years 2009–2019.
IN3: Empirical work on experiences of social
appropriation of knowledge.

EC1: Proceedings, book chapters, books or other
types of non-peer reviewed publications.
EC2: Articles before 2009.EC3: Theoretical or review
papers.
EC4: Works that did not collect experiences of social
appropriation of knowledge.

The study selection was performed by two investigators using the same search protocol, in order
to avoid study selection bias [38]. The degree of agreement of the two researchers was 100%, so there
were no discrepancies in the final selection of studies.
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2.2. Data Collection and Analysis

The PRISMA protocol divided the screening process into four phases [32], represented graphically
in the flow diagram (Figure 2). In the identification phase, the total amount of items was collected after
entering the search equation. Subsequently, the screening phase made it possible to reduce the number
of articles by eliminating duplicate citations and applying the inclusion and exclusion criteria. In the
eligibility phase, the title and summary of each scientific article were analyzed, and an attempt was
made to ensure that each article responded to the quality questions posed and to the inclusion (IC3)
and exclusion (EC3 and EC4) criteria. Finally, in the inclusion phase, the full text of each study was
reviewed in detail, taking into consideration the previously established protocol.

The search was conducted on 10 January 2020 and included all articles published in the range of
January 2009 to 2019.

J. Open Innov. Technol. Mark. Complex. 2020, 6, x FOR PEER REVIEW 5 of 13 

 

Figure 2. Flow diagram. 

Data were collected and analyzed using the Excel software (Microsoft, Washington, USA), 

Professional Plus 2013 version. In addition, graphs were developed with the help of the Tableau 

software (Washington, USA) version 2019.3., and the Pajek software (Ljubljana, Slovenia) version 5.8. 

3. Results 

The presentation of results was grouped according to the different RQs proposed. In each one, 

data corresponding to the answer sought were grouped together. 

3.1. RQ1. How Many Studies Are in the WOS and SCOPUS Databases on Social Appropriation of Knowledge 

From January 2009 to 2019? 

A total of 14 studies were published in the last 10 years. Although the first experience was from 

2009, most of them were developed in the last five years (64.28%), which denote a certain emergence 

of the topic. Specifically, WOS included eight studies (57.14%) and Scopus included six (42.86%) 

(Figure 3). 

Figure 2. Flow diagram.

Data were collected and analyzed using the Excel software (Microsoft, Washington, USA),
Professional Plus 2013 version. In addition, graphs were developed with the help of the Tableau
software (Washington, USA) version 2019.3., and the Pajek software (Ljubljana, Slovenia) version 5.8.

3. Results

The presentation of results was grouped according to the different RQs proposed. In each one,
data corresponding to the answer sought were grouped together.

3.1. RQ1. How Many Studies Are in the WOS and SCOPUS Databases on Social Appropriation of Knowledge
from January 2009 to 2019

A total of 14 studies were published in the last 10 years. Although the first experience was from
2009, most of them were developed in the last five years (64.28%), which denote a certain emergence
of the topic. Specifically, WOS included eight studies (57.14%) and Scopus included six (42.86%)
(Figure 3).
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3.2. RQ2. What Is the Geographical Distribution of Experiences of Social Appropriation of Knowledge

Of the 14 SAK experiences, nine were developed in Colombia (64.28%), three in Mexico (21.44%),
one in Venezuela (7.14%), and one in Uruguay (7.14%). The geographical distribution of the SAK was
specifically in Latin America, where 100% of the experiences were applied (Figure 4).
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3.3. RQ3. In Which Sector of the Pentahelix (Government, Society, Academia, Business, and Environment) Did
Experiences of Social Appropriation of Knowledge Develop?

SAK’s experiences were grouped around four sectors of the pentahelix (Figure 5). Government
was the only sector where none of the SAK experiences developed so far were focused. In contrast, the
sector that had concentrated most of the experiences was society, with five experiences in total (35.71%).
The environmental sector was also of interest, gathering four experiences (28.57%), and finally, the
academy had three (21.44%) and business had two experiences (14.28%).

J. Open Innov. Technol. Mark. Complex. 2020, 6, x FOR PEER REVIEW 7 of 13 

3.3. RQ3. In Which Sector of the Pentahelix (Government, Society, Academia, Business, and Environment) 

Did Experiences of Social Appropriation of Knowledge Develop? 

SAK’s experiences were grouped around four sectors of the pentahelix (Figure 5). Government 

was the only sector where none of the SAK experiences developed so far were focused. In contrast, 

the sector that had concentrated most of the experiences was society, with five experiences in total 

(35.71%). The environmental sector was also of interest, gathering four experiences (28.57%), and 

finally, the academy had three (21.44%) and business had two experiences (14.28%). 

 

Figure 5. Grouping of SAK’s experiences by pentahelix sector and year. 

3.4. RQ4. Which Are the Institutions That Developed the Experiences of Social Appropriation of Knowledge? 

Despite the fact that the majority of experiences were focused on the social sector, the majority 

of the weight in the development of SAK experiences was carried out by the academic sector. 

Similarly, other relationships were established between institutions belonging to a different sector 

than that of application (Figure 6). This was the case for the government sector institutions that 

focused on the remaining four sectors. In turn, all sectors developed SAK expertise in the 

environmental sector. 

On the other hand, links were established between the business sector, with society and the 

environment, the society sector with the environment, and the academic sector with society and the 

environment. 

 

Figure 6. Relationship between the institution sectors and the application sector of SAK’s experiences. 

In particular, eight institutions made up the academy (38.10% of the total number of institutions), 

most of which were universities. The government and society sector ranked second, with four 

institutions each (19.05% and 19.05%). In third place was the business sector, with three institutions 

(14.28%) and, finally, two in the environmental sector (9.52%) (Table 3). 

Figure 5. Grouping of SAK’s experiences by pentahelix sector and year.

3.4. RQ4. Which Are the Institutions That Developed the Experiences of Social Appropriation of Knowledge

Despite the fact that the majority of experiences were focused on the social sector, the majority of
the weight in the development of SAK experiences was carried out by the academic sector. Similarly,
other relationships were established between institutions belonging to a different sector than that of
application (Figure 6). This was the case for the government sector institutions that focused on the
remaining four sectors. In turn, all sectors developed SAK expertise in the environmental sector.

J. Open Innov. Technol. Mark. Complex. 2020, 6, x FOR PEER REVIEW 7 of 13 

3.3. RQ3. In Which Sector of the Pentahelix (Government, Society, Academia, Business, and Environment) 

Did Experiences of Social Appropriation of Knowledge Develop? 

SAK’s experiences were grouped around four sectors of the pentahelix (Figure 5). Government 

was the only sector where none of the SAK experiences developed so far were focused. In contrast, 

the sector that had concentrated most of the experiences was society, with five experiences in total 

(35.71%). The environmental sector was also of interest, gathering four experiences (28.57%), and 

finally, the academy had three (21.44%) and business had two experiences (14.28%). 

 

Figure 5. Grouping of SAK’s experiences by pentahelix sector and year. 

3.4. RQ4. Which Are the Institutions That Developed the Experiences of Social Appropriation of Knowledge? 

Despite the fact that the majority of experiences were focused on the social sector, the majority 

of the weight in the development of SAK experiences was carried out by the academic sector. 

Similarly, other relationships were established between institutions belonging to a different sector 

than that of application (Figure 6). This was the case for the government sector institutions that 

focused on the remaining four sectors. In turn, all sectors developed SAK expertise in the 

environmental sector. 

On the other hand, links were established between the business sector, with society and the 

environment, the society sector with the environment, and the academic sector with society and the 

environment. 

 

Figure 6. Relationship between the institution sectors and the application sector of SAK’s experiences. 

In particular, eight institutions made up the academy (38.10% of the total number of institutions), 

most of which were universities. The government and society sector ranked second, with four 

institutions each (19.05% and 19.05%). In third place was the business sector, with three institutions 

(14.28%) and, finally, two in the environmental sector (9.52%) (Table 3). 

Figure 6. Relationship between the institution sectors and the application sector of SAK’s experiences.

On the other hand, links were established between the business sector, with society and the
environment, the society sector with the environment, and the academic sector with society and
the environment.

In particular, eight institutions made up the academy (38.10% of the total number of institutions),
most of which were universities. The government and society sector ranked second, with four
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institutions each (19.05% and 19.05%). In third place was the business sector, with three institutions
(14.28%) and, finally, two in the environmental sector (9.52%) (Table 3).

Table 3. Institutions that had developed experiences of SAK, classified according to the
pentahelix’s sector.

Reference Institutions Pentahelix’s Sector

39 National Institute of Public Health (INSP)

Government
40 Government of the Department of Atlántico and Colciencias
41 National Institute of Agricultural Research (INIA)

42 Consejo Veracruzano de Investigación Científica y Desarrollo
Tecnológico (COVECYT)

40 ACOPI (Colombian Association of Small Industries)

Society43 Foundations of Barranquilla

44
+aCtitud de Clemencia

Risas del Sol Tours de María la Baja

45 National Experimental University of Táchira (UNET)

Academia

40 University of the Atlantic (UDA)
46 Simon Bolivar University (USB)
47 University of the Coast (CUC)

48

El Norte University (UN)
University of Antioquia Library System
Los Libertadores University Foundation

Minuto de Dios University (UNIMINUTO)

40 Electricaribe
Business49 National Federation of Colombian Coffee Growers

50 Maloka Corporation

51 Chamela Biological Research Station
Environment52 Bogota Botanical Garden

3.5. RQ5. What Was the Purpose of the Experiences of Social Appropriation of Knowledge

The purpose of each SAK experience was different, each one focused on the local improvement
area where the experience was developed. These were:

• Establish a knowledge network on sexual and reproductive health [39].
• Development of workshops, talks, sociograms on renewable and sustainable alternative

energies [40].
• Development of green manure technology [41].
• To bring scientific and technological knowledge closer to the population [42].
• Recovery of public spaces in Barranquilla [43].
• To promote the management of ICT, culture, and identity of the municipalities [44].
• Execution of a program to rescue “Cacao criollo” [45].
• Elaboration of the thesaurus of the Colombian Literature Information System [46].
• Design, implement, and validate a de-infoxing model [47].
• Apply transference and SAK to determine human ecology in the context of the city of Bogotá [48].
• Generate content for a series of communication and information strategies to disseminate and

connect their rural consumers through tablets [49].
• Building an interactive experience on nanotechnology [50].
• Strengthen processes of linkage between scientists and the rural population, in order to improve

the transition to sustainable socio-ecological systems [51].
• Provide clear practical information in colloquial language on the sustainable use of plant

resources [52].
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4. Discussion

The data obtained from the literature review showed the current picture of SAK’s experiences.
Likewise, the 14 localized experiences responded to the indicators of SAK identification established by
Daza-Caceido et al. [21]. In particular, all experiences focused on the interest in science and technology
and the social development of the environment, as stated in the response to RQ5. This denoted the
alignment of the practical experiences with the theoretical principles of the SAK.

On the other hand, the small number of publications in the 2009–2019 period and the increase
in articles on SAK experiences in the last five years indicated that the SAK is an emerging term that
will set the political agenda for the coming years. Thus, one of the main findings is located in the fact
that all experiences of SAK were developed in Latin America, especially in Colombia. This might
be a direct cause of the Colombian government’s national strategy for SAK [14], which it has been
developing since 2010. Furthermore, interest in SAK was highlighted as one of the concerns of Latin
American countries [15,16]. This was reflected in the location of the SAK experiences, which were
developed in Mexico, Colombia, Venezuela, and Uruguay, as shown in Figure 4. Therefore, Latin
America is at the forefront of SAK’s actions. This might be due to the social condition of Latin American
countries, which require initiatives that help local development in a sustainable way, unlike Europe,
where the socio-economic level of its inhabitants is not so unequal and local development initiatives
are less numerous. This trend is reversed with initiatives such as the digital manufacturing laboratories
(Fab Lab) and the open innovation laboratories that are being set up in many European cities. However,
their impact is minimal compared to Latin America.

With respect to the sectors of the pentahelix where the SAK experiences were developed,
the concreteness of the themes and their typology responded to four of the five sectors [26]. Likewise,
the government sector was not subject to the development of SAK experiences. Government-owned
institutions developed SAK experiences in all other sectors, as shown in Figure 6. However,
most experiences focused on the social sector, so the primary interest was social improvement.
The environment was also of interest, being the second sector with the greatest number of experiences.
However, it should be mentioned that the academy and the business were also objects of interest.
These data showed that the government sector implemented SAK strategies in other sectors that made
up the pentahelix.

For their part, the majority of the weight in the development of SAK experiences was carried by
academia (mainly universities), with these actions forming a part of social innovation and regional
development programs [25]. Academia has focused on the sector of society, above all, implying the
establishment of a close link between these two sectors Thus, the main objective of the academy was to
improve the social environment [18,19]. This link highlights the University’s aim to return to society
some of the knowledge that is generated in academia. This is key for SAK, since knowledge is mainly
generated in universities through the work of researchers. The academic sector must therefore be the
main driving force behind SAK strategies.

The purposes established in each SAK’s experiences were diverse, in pursuit of social and
institutional improvement, and some even aimed at improving the business fabric. Therefore, the SAK
served as a strategy to stimulate economic development [17], through social innovation [18–20].
In consideration, a reciprocal relationship was established between the SAK and social innovation,
where the SAK acted as a motor for social innovation and this, in turn, was a fundamental part of the
SAK, as reflected in RQ5. This relationship was reflected in the objectives and experiences carried
out in the articles, which showed how social innovation and SAK were closely linked. On the other
hand, other SAK experiences, gathered in this study, resulted in the creation of scientific archives that
made information open and accessible to the public [20]. This diversity of objectives showed that
the experiences of SAK developed so far encompassed different key aspects for regional and social
development. Furthermore, the actions of SAKs highlight the importance of generating knowledge
that has an impact on society, as the data collected showed that there were many experiences that
could be carried out through the application of scientific knowledge.
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Finally, the experiences of SAK were linked to the SDGs of—good health and well-being; quality
education; gender equality; affordable and clean energy; decent work and economic growth; industry,
innovation, and infrastructure; reduced inequalities; sustainable cities and communities; responsible
consumption and production; climate action; life on land; and peace, justice and strong institutions [28].
This relationship with the SDG could be seen in the general objectives of the SAK experiences in RQ5.
The main implication of the fact that SAK’s experiences were related to SDG, denotes the adequacy
of this strategy at present and in the coming years, in line with international treaties on sustainable
development. Based on this, that the experiences of SAK are linked to the SDG is an important
indicator in establishing future strategies, since the SAK is aligned within a global framework of
sustainable actions.

5. Conclusions

The possibility of bringing scientific knowledge closer to the population is a powerful tool for
empowering citizens and providing them with tools and resources that contribute to the improvement
of their immediate environment. Therefore, the SAK is key in the 21st century, in order to progress as a
society. This is a feasible fact that some governments are aware of and have established strategies to
encourage experiences along these lines. Thus, it does not mean that the SAK emerges as an alternative
to failure in schools, but rather that it is in line with taking advantage of the knowledge of universities
that is often lost or is only used by academics.

Specifically, this literature review article focused on identifying the context and purpose of the
SAK experiences, while also looking at the linkage to pentahelix sectors. On this basis, different
research questions were answered that served to establish the data—number of studies, geographical
distribution, pentahelix sector, institutions, and objectives.

Among the limitations of the study, the reduced size of the analyzed sample should be highlighted.
However, this was a faithful reflection of the development of the subject over the last 10 years, as
indexed in the main scientific databases. In this sense, the fact that only two databases were used was
another limitation. However, for a first approach it was convenient to review the literature that is
indexed by quality and impact criteria.

Future lines of research could continue investigating the experiences of SAK, since this is a
descriptor that will mark a large part of the actions of the future. This is already happening, as the
experiences in this paper show. Furthermore, the trend that governments are betting on is to use their
own potential to favor local and regional development. This could be extracted from the knowledge
generated in universities through knowledge transfer plans. Also of interest is the analysis of the
motivations or funding behind the SAK experiences developed by the institutions. This could help
detect the support and interests behind supporting certain SAK actions.

Finally, the SAK involves certain mechanisms of social entropy that drive social development and
innovation. At the same time, it is closely linked to the SDG of UN’s Agenda 2030.
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