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Abstract

Introduction: Restructuring aspects within public organizations, one of them was the issue of
professionalization of public service, although this was initially considered for high bureaucracy,
as a starting point for managerial reform. Objective: The purpose of the article is to reflect on the
relationship of the profile of the public administrator in Colombia from the social appropriation
of knowledge and the challenges that industry 4.0 implies. Reflection: Both for industry 4.0 and
the social appropriation of knowledge, the profile of the Public Administrator is based on research
and technological development and innovation in the organization and management of the State,
citizenship and construction of the public. Conclusions: they correspond to the challenges of the
profile of the professional in Public Administration, which should clearly warn the commitment
of what it means to be located in the orientation of the methods and/or methodologies of the
research focused on the appropriation of knowledge and the use of the technologies related to
industry 4.0 that should lead to innovative products and services.

Keywords: Public Administration; Knowledge Management; Social Appropriation Of Knowledge;
Industry 4.0.

Resumen

Introduccion: Reestructurar aspectos al interior de las organizaciones publicas, uno de ellos fue
el tema de la profesionalizacién del servicio ptiblico, aunque éste inicialmente se planteaba para
altaburocracia, como punto de partida de la reforma gerencial. Objetivo: El propdsito del articulo
es reflexionar sobre el relacionamiento del perfil del administrador ptiblico en Colombia desde la
apropiacion social del conocimiento ylos retos que implica la industria 4.0. Reflexion: Tanto para
laindustria 4.0 como la apropiacién social del conocimiento el perfil del Administrador Publico se
sustenta en investigacion y desarrollo tecnolégico e innovacion en la organizacion y gerencia del
Estado, ciudadaniay construccion de lo publico. Coneclusiones: corresponden a los retos del perfil
del profesional en Administracion Publica, el cual debe advertirse claramente la apuesta de lo que
implica ubicarse en la orientacion de los métodos y/o metodologias de la investigacién enfocado
hacia ala apropiacién del conocimiento y el uso de las tecnologias relacionadas con la industria 4.0
que deben conducir a productos y servicios innovadores.

Palabras Clave: Administracion Publica; Gestién Del Conocimiento; Apropiaciéon Social Del
Conocimiento; Industria 4.0.

Resumo

Introducéo: Aspectos de reestruturacio nas organizagdes publicas, um deles foi a questio da
profissionalizaciio do servico publico, embora esta tenha sido inicialmente proposta para uma
elevada burocracia, como ponto de partida para uma reforma de gestio. Objectivo: O objectivo
do artigo é reflectir sobre a relacdo entre o perfil do administrador publico na Colombia a partir
daapropriacdo social do conhecimento e os desafios colocados pela Industria 4.0. Reflexdo: Tanto
para a Industria 4.0 como para a apropriaciio social do conhecimento, o perfil do administrador
publico baseia-se na investigacio e desenvolvimento tecnolégico e na inovagio na organizacio e
gestio do Estado, na cidadania e na construciio da esfera publica. Conclusoes: estas correspondem
aos desafios do perfil do profissional na Administracio Publica, que deve ser claramente visto
como um compromisso com o que esta implicito na orientacdo de métodos e/ou metodologias
de investigacdo centradas na apropriacdo de conhecimentos e na utilizacdo de tecnologias
relacionadas com a Industria 4.0 que devem conduzir a produtos e servicos inovadores. Palavras-
chave: Administracdo Publica; Gestdo Do Conhecimento; Apropriacdo Social Do
Conhecimento; Indastria 4.0.

* Articulo es resultado del grupo de investigacion Laboratorio en Administracion Pablica- LAB3MAP de la Escuela Superior de Administracion Ptblica ESAP, Territorial Antioquia.
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INTRODUCTION

Contemporary governments enthusiastically adopted the idea of reinventing themselves, which implies
a change from traditional bureaucratic management of the public service to a more entrepreneurial
one (Osborne and Gaebler, 1992). This change implied reviewing and restructuring aspects within
public organizations, one of which was the professionalization of the public service, although this was
initially proposed for the senior bureaucracy as a starting point for managerial reform (CLAD, 1999),
and later became an aspect that began to be considered for all levels of public employment. In this
sense, the professional profile of the people who carry out activities in the public administration would
begin to be a relevant aspect because their competencies and skills directly influence the achievement
of government results.

Therefore, the training of the individuals who would carry out public functions would begin to be the
subject of greater interest, since this aspect had long been considered fundamental, an example of which is
the creation of specific training units for the public sector, such as the National School of Administration
(ENA) in France, the National Institute of Public Administration (INAP) in Mexico and, in the Colombian
context, the Higher School of Public Administration (ESAP). It is important to bear in mind that, in the
public service, there are various professionals who each contribute a specific area of training, but there are
also public administrators who are trained specifically in public knowledge and practice. For this reason,
this article will analyze the public administrator by profession and will propose an analysis of his
professional profile in the current context in the case of Colombia.

Public administrators can develop their role from different fields of action of public administration
and at different levels. Angiola and Bianchi (2015) mention that public administrators should be
understood in a broad sense, referring to political figures, such as the president, governors, mayors,
etc., as well as to administrative figures, i.e. management employees, senior managers, middle
managers, etc. Within the administrative framework required to operate a public organization are also
those professionals who carry out support, supervisory and technical activities.

Given the multiple roles and levels where a public administrator could exercise and contribute to the
development of the territories, this document presents the result of a documentary review on the profile
of the public administrator required by current public organizations in the context of Colombia. For
this purpose, some general aspects related to the competencies and skills that a Public Administrator
should develop are taken up again, but the emphasis is made on two fundamental aspects that are
current and that the authors consider as fundamental to adapt governments to the changes that occur
in the context, these are related to: Industry 4.0 technologies and their impact on the processes of
public administration; and secondly, the role of the public administrator as an actor for the social
appropriation of knowledge, from which public innovation can be promoted for the transformation of
the territories. These ideas are developed in greater depth below.

Considering that the intention is to identify the changes in the configuration of the professional
profile of the Public Administrator in the current context in Colombia, it is appropriate to mention
that the pro-
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The training process in a Higher Education Institution that offers the Public Administration program
will be accompanied by two other missionary and complementary processes, namely, research and
social projection, also known as outreach. The training process fosters the development of competencies
and skills through the acquisition of knowledge and the simulation of the same in academic
environments, on which the individual will later rely for professional practice. It is from this process
that the development of competencies could be impacted, or at least the beginning of the intention, and it
is here where, through an updated professional profile adjusted to the country and the territories, a greater
impact could be had. This would also imply special attention to the global context of public
administration, since trends somehow impact the local context.

From this point of view, it is necessary to consider, review and introduce new competencies or
rethink existing ones to respond to the contemporary challenges of public administration, from
emerging and consolidating currents, which is why the analysis is based on the interference of
Industry 4.0 in public administration and therefore in the profile of the individual trained in this field
of study. In a second moment, the social appropriation of knowledge is proposed as an edge of interest
for the analysis, this because not only a public administrator is required, who is installed in a specific
position and from there exercises the functions pre-established in a manual, but it is also important to
highlight the role of the public administrator from an approach where he/she can develop public
positions that may require more dynamic professionals, who can read the territorial and national
problems, study them in depth (research), and serve as a bridge for the actors of society to understand
the problems, generate knowledge and from there generate innovations that impact development
from the social, economic, environmental and institutional dimensions.

With the above, it may be that the research and social projection processes have been developing for a
long time, so it will be pertinent to continue strengthening them, but it is undoubtedly necessary to train
the public administrator, who not only manages, researches and supports (through consultancy and
technical assistance) territorial problems, In addition to these fundamental roles, it is also necessary
for them to develop an additional one, which is to serve as a catalyst for the social appropriation of
knowledge, through which problem-solving capabilities are generated, an aspect that is also in line
with the participatory governance and open government approaches.

In the first part, the documentary review and analysis of categories of analysis in relation to the
profile of the public administrator in Colombia is addressed; in the second part, the public
administrator in Industry 4.0 and in the social appropriation of knowledge are considered; in the third
part, the reflection and, in the last part, the conclusions are made.

THEORETICAL FRAMEWORK / FRAME OF REFERENCE

Public administration in the 21st century is undergoing dramatic changes (UNDP, 2015). In this sense,
public organizations face challenges that lead them to evaluate their management capacity to meet the
demands of their stakeholders, adding public value through an efficient use of resources (Jurado-
Zambrano and Valencia, 2021). Over the last 20 years, the public sector has undergone significant
changes, leading to a replacement of the traditional bureaucratic approach to a more managerial one
(Vaitkevicius, 2018). Public organizations face a multitude of challenges that oblige them to
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The goal is to do things better, smarter, faster and cheaper by having to innovate existing processes,
policies, programs and products (Van der Wal and Demircioglu, 2020).

In this sense, governments around the world enthusiastically adopted the idea of reinventing
themselves, which implies a shift from the traditional bureaucratic management of the public service to a
more entrepreneurial one, called New Public Management (Osborne and Gaebler, 1992). The reforms
promoted by New Public Management have led to important changes in the organization and management
of the public sector and to improve management processes in order to boost organizational performance
(Walker et al., 2011). In this sense, a variety of reforms and projects have been developed under the
mantle of public sector modernization to achieve efficiency, effectiveness, economy and quality in
service delivery (Sotirakou and Zeppou, 2004).
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Pollitt and Bouckaert (2017) define four categories through which public adminis- tration has evolved,
these are: weberian administration, new public management, neo-Weberian public administration and new
public governance. Other approaches such as Post-NGP, public value (Moore et al., 1997) and intelligent
governance. The following is a brief presentation of the main ideas surrounding these approaches.

New Public Management constitutes a private vision of the public (Guerrero, 2003). According to
Barzelay (2003), NPM is a field of professional discussion about how to structure, manage and supervise
government offices and the public sector as a whole. NPM proposes a renewed entrepreneurial essence
within government, replacing the exhausted bureaucratic administration (Guerrero, 2019) or also called
traditional administration, which, according to Stoker (2006) was largely based on a Weberian
perception of the world.

For some years now, the concept of NPM has been taking on other nuances, including Criado et
al. (2021), who mention that public management is facing a transition to Post-NGP. The so-called
Post-PPM trend emerged as a reaction to the shortcomings of previous reforms, particularly with respect
to the increased fragmentation and lack of control that resulted from the NPM (Donadelli et al., 2020).
Finally, Brinkerhoff and Brinkerhoff, (2015) posit that Post-NGP is a reformulation of new public
management that seeks to go beyond accountability measures to give citizens a "voice."

Public value on the other hand, according to Soe and Drechsler (2018) is a conceptual approach to
analyze the organization and performance management of government, becoming one of the most
important successor paradigms of New Public Management (NPM).

s work is licensed under a Creative Commons
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Finally, a paradigm that has been a target of analysis in the field of public administration has to do
with smart governance. Ruhlandt (2018) defines smart governance as the procedural interaction
between a diverse set of stakeholders, endowed with different roles and responsibilities, organized in
[ 74 J various external and internal structures and organizations, driven and facilitated by technology and
data, involving certain types of legislation, policies, and sharing arrangements, in order to achieve
substantive outcomes for cities or procedural changes (or both).

)OS

Public administration is a discipline that is undergoing major changes due to the constant changes that have been taking
place in the last few years.
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The public administration of the present and the future must therefore rely on rigorous research and the use
of different methodological approaches and research designs for its updating and continuous
development. Therefore, the public administration of the present and future must rely on rigorous
research and the use of different methodological approaches and research designs for its updating and
continuous development. The modern public administrator needs to understand scientific discovery and
incorporate it into decision making, which is a primary function of the administrator. This is true whether
the public manager's responsibility is financial, production, human resources or marketing and is valid
regardless of the level of the manager (Blanco-Peck, 2006, p.34).

Now, Public Administration has its historiographic discussion in the Open State (WB), the Useful
State (IDB) and the Intelligent State, inscribed in paradigms such as Public Management, New Public
Management and Post New Public Management [AGN1], which continues to explain this discipline
from its bases, origins and positivism, a fact that in reality is being altered by the interest in
materializing the scientific, methodical criteria of knowledge in this discipline.

Modern public administration has roots that define it as a discipline with its own identity. It was formed
in the 18th century with the advent of civil society and the rule of law, after political revolutions destroyed
the conditions and relationships that delayed the advent of modern structures that gave way to a life of
areas of competence, specialties and roles to be fulfilled. At present, public administration is undergoing
changes that point to the acceleration of events and facts that are the face of a stage in universal history,
characterized by the revision of postulates and the reaffirmation of classical elements (Uvalle, 2009,
p-74).

It has been scientific pluralism that has led the idea to understand that the problems of Public
Administration or any other context of knowledge cannot be solved or considered only through its
own formulations or principles, forcing it to recognize in other sciences or disciplines the possibility of
improving their analysis, consultancies, research, field work or accompaniment to different organizations
or entities that require not only a complete but also a scientific, complex and open training in science,
technology and innovation, hand in hand with the social appropriation of knowledge, This necessarily
implies having a Public Administrator with broad knowledge on these fronts, not only to solve the
apparent lag in the evolution of the State, but also to solve difficulties, drawbacks or gaps in training that
have prevented him/her from raising the level of application, thought and reasoning regarding the evolution
of Public Administration, in order to train not only public administration scientists, but also graduates
capable of evaluating, formulating and making proposals under a high level of knowledge in accordance
with the topics considered.

The structural problem of public administrations around the world is an absolute lack of strategic
identity. When reforms are proposed, they do not look much beyond the present and only diagnose the
problems of the immediate past, and all the prescriptive measures proposed, whether or not they are part
of an administrative reform, are very short-term in nature. It is clear that over the last 50 years public
administrations have undergone many changes, but these have been very few in terms of drastically
modifying their conceptual paradigm. Today's public systems are too similar to those of fifty or even one
hundred years ago. Technology and society advance and transform themselves at a hare's pace and public
administrations wander at a snail's pace, if not in the direction of the crab (with significant regressions) or
are immobilized for years with the stability and anchorage of a mussel. Politicians, civil servants and
government scholars are not only
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They are aware that they are driving such a complicated artifact that they either keep it stopped for
fear of not knowing how to lead or they drive it slowly, with low beams and obsessed with looking
only at the rearview mirror (Ramio, 2015, p.1).

It is the right time to take advantage of the approach made by the training in Public Administration
in terms of the articulation of the bureaucratic approach with the cohesion with the citizen, through
statistics, mathematics, programming and the positioning of the software applied to this discipline, is
possible. It is to encourage an effort that has been there, but has not found a mechanism on which to build
or be named, reference or field work to address the regional areas such as those of application of the
discipline. In this sense, it is expected that a strong block of knowledge will emerge in exact areas such as
those mentioned above, to the extent that a discipline is required that manages to empower itself from
arithmetic and geometric training on a par with programming packages, from which in the area of
public administration everything is to be done or endorsed to the extent that management is required to
have an APT with the capacity to manage the State, rationalize decisions and the articulation with the
citizen.

The change of administrative rationality from the bureaucratic approach to the new public
management approach brings with it the need to enhance the efficiency of the State, government
innovation and constant connection with the citizen. This taking into account that Weber's ideal type:
bureaucracy, focused its work on the official, the generation of files that document the work of public
administration (Weber, 1999) within a certain legal framework, a hierarchical structure in which functions
to be performed by government institutions are established (Buen- hombre and Vanegas, 2017, p.1).

Now, the route of the Public Administration subscribes to the way in issues related to scientific,
complex and science, technology and innovation methods, hand in hand with open innovation and the
social appropriation of knowledge. Although the State has been a protagonist not only in adapting to
change but also in leading this process from different conceptions or positions, this has not been the case
for the Public Administration, which still remains constrained by the positivist conception.

In this order of ideas, public administration is a matter of competencies. The concept of competency
was first introduced in the 1970s (Ni and Chen, 2016), being specifically situated in the epistemological
reconstruction that follows the crisis of the human capital paradigm (Guerrero Serén, 1999), to refer to
the particular set of skills and/or qualities that could be used by the discipline of psychology as better
indicators of job performance than standard intelligence tests (McClelland, 1973). While the term
competence can be defined as the ability to accomplish a task to a certain, often specifically defined,
standard, in comparison, the more holistic terms competence means the underlying attributes of a person,
such as knowledge, skills and attitudes necessary to meet the standards of competence (Hoffmann, 1999).
In the Colombian public sector context, the regulatory framework has defined labor competencies as:

The ability of a person to perform, in different contexts and based on the requirements of quality and
expected results in the public sector, the functions inherent to a job; ability that is determined by the
knowledge, skills, abilities, values, attitudes and aptitudes that the public employee must possess and
demonstrate (Decree 815, 2018).
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Hoffmann (1999), based on the literature, identified that competencies can be analyzed from three
positions: (i) as observable performance, (ii)) as a standard or quality of the person's result or
performance, and (iii) as the underlying attributes of a person. More specifically, Hoffmann (1999)
states: if competence means performance, then the justification for using the approach is to improve or
somehow change human performance. When competence means standards or quality of performance,
then the rationale is to standardize skills, raise standards, introduce changes or establish minimum
standards of performance. When competence means the underlying attributes of individuals, then the
rationale is to determine the curriculum or learning content that will lead to competent performance.

It could be said that in order to cover the purpose of this document, it would be necessary to resort to a
combination of the above positions, since it is necessary to establish generic competencies for the current
Public Administrator based on a reading of the context, then establish them as a possible point of
reference, and finally, it is necessary for HEIs to introduce them in the professionalization programs in
Public Administration, as well as in the training programs of public organizations. When applied in
professional life, the concept of competence takes into account what a person is capable of doing in a
work context, regardless of how this knowledge has been acquired (Hunnius and Schuppan, 2013).

It should also be taken into account that the study of competencies has also been introduced in the
context of higher education, so it is essential to understand the concept in a general way. In this regard, the
competency-oriented approach arises from the academic field linked to training and employment, based on
the contributions of the economics and sociology of work and labor pedagogy (Guerrero Serén, 1999).

Types of competencies: Professional competencies can be: basic, i.e. those competencies common
to all occupations and which are essential for entering the labor market; technical-professional, which
are specific to a profession and are divided into technical, methodological, social and participative;
transversal, which cut across the different branches or occupations of production and services, according
to the different levels of professional achievement; and key, which are oriented towards the ability to
apply skills and knowledge in an integrated manner in real work situations (Bunk, 1994).

Decree 815 of 2018 defines labor competencies for public employment in two: functional and
behavioral. Functional competencies specify and detail what the employee must be able to do in order to
perform the functions related to the position and the behavioral competencies will be understood taking
into account the following elements: responsibility for personnel in charge, work skills and aptitudes,
responsibility for decision making, initiative for innovation in management and the strategic value and
impact of responsibility (Decree 815, 2018). In this regard, it can be observed that the functional
competencies are directly related to the technical requirements of the functions to be developed and, for
their part, the behavioral ones involve aspects of the person, which will be complementary to the
functional ones. A public servant should combine both types of competencies in levels as required by
the nature of the job.
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REFLECTION

Documentary analysis was used to identify the competencies required for public administrators in the
context of Industry 4.0 technologies and the social appropriation of knowledge. This analysis is a process
through which the knowledge recorded in the documents is organized and represented, seeking in turn
to analyze and synthesize the data contained in them by applying linguistic guidelines, through which the
substantive content is extracted (Pefia Vera and Pirela Morillo, 2007).

This section was developed as follows. First, concepts related to professional profile and labor
competencies were reviewed in general terms. This is because, in relation to the former, what is sought is
to propose a profile for the current public administrator in Colombia, so it was necessary to know what the
concept refers to. Subsequently, some characteristics related to labor competencies were addressed in a
general way, since a profile responds to a set of competencies. Next, a review was made of the
competencies established in Colombian legislation for the development of public functions. Finally, it
focuses on the analysis of competencies in the framework of the technologies of the 4.0 revolution and
those necessary to promote the social appropriation of knowledge.

It is understood as the set of traits and capacities that, appropriately certified by those who have the
legal competence to do so, allow someone to be recognized by society as "such a professional”, being able
to be entrusted with tasks for which he/she is supposed to be qualified and competent (Hawes and
Corvalan, 2005). If this definition is transferred to the context of higher education institutions, it could be
said that the professional profile would be related to the set of technical and human competencies that
become the promise of value in relation to the individual who is trained and delivered to the labor market
and society in general. This is why an adequate reading of the labor, social and economic context where
the higher education institution operates, will allow adjusting the professional profiles and the
professionals in formation and trained to have the tools to face the current and future challenges. The
above is consistent with what was stated by UNESCO (1998) in its document World Declaration on
Education in the 21st Century, which insists that higher education institutions must adapt professional
training to current and future needs of society in order to face new challenges.

The professional profile has multiple purposes. In the first place, it becomes the letter of introduction
with which institutions of higher education attract potential students, that is, it serves as a persuasive
strategy that connects personal interests with an offer for training. Secondly, it allows the potential
student to have clarity about specific aspects of the programs that at a given moment become his or her
training options, that is to say, it has an orienting function. And, thirdly, it becomes an instrument that
allows the actors in society to develop a perception of the type of person that, once they have had access
to the training, will be given to society, i.e., it allows them to identify general distinguishing qualities.
For the first aspect mentioned, the professional profile, by gathering this reading of the context, would
allow higher education institutions to develop a curricular content that will become the training route that
the student will follow to begin developing this set of competencies, which will subsequently allow
him/her to transform his/her immediate environment while contributing to the construction of
society.
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To this extent, the profile of the public administrator is inscribed in the Competencies of the public
servant in Colombia. The strategic management of human talent is a policy, considered as the heart of the
organizational architecture of public entities in Colombia, an aspect that began to be considered in such
a way with the definition of the Integrated Model of Planning and Management, originated from the expe-
dition of Decree 1499 of 2017, and developed through the Operational Manual of the same
(Administrative Department of the Public Function, 2021a). One of the main purposes of the Colombian
public administration is to build and consolidate an effective human talent management model that
allows entities to have suitable and competent public servants (Departamento Administrativo de la
Funcion Publica, 2021b). For this reason, efforts to professionalize the public administration have been
progressively developed, although it can still be said that there is still a long way to go in this area. In order
to have suitable public servants, it is necessary, among other aspects, to promote the development of labor
competencies or to guarantee them at the time a person joins the public service, which is why the study
of these competencies has been under continuous analysis.

From the regulatory point of view, the governing bodies in the area of labor competencies for the
public sector in Colombia have been making adjustments to the subject aimed at contributing to the
correct performance of activities in the public sector. Thus, Law 909 of 2004 began to regulate the need
to manage competencies as a fundamental element for the development of public employment, given
that it is understood as the "set of functions, tasks and responsibilities assigned to a person and the
competencies required to carry them out, with the purpose of satisfying the fulfillment of the
development plans and the purposes of the State" (Law 909, 2004). In the work of Fierro (2017) a
general review of a set of regulations related to public employment in Colombia is evidenced, among
which are: Decrees Law 770 and 785 of 2005, Decree 760 of 2005, Decree 1227 of 2005, Decree 1228 of
2005. In this regard, it is important to mention that, although the aforementioned set of regulations does
not focus directly on the subject of labor competencies, they do partially develop the concept and its
importance when considering the structuring of public employment and its characteristics. Recently, the
regulations that define the functional competencies for transversal processes in public entities are found in
Resolutions 667 of 2018 and 629 of 2018. Finally, Decree 815 of 2018, which amends Decree 1083 of
2015, establishes the competencies for each of the levels of public employment in Colombia, as well as
a set of transversal competencies that will help consolidate public organizations that work efficiently and
oriented towards adding public value.

Decree 815 of 2018 establishes that labor competencies will have within their components behavioral
and functional competencies, which will be adjusted to each of the levels of public employment in
Colombia, as follows:
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Table 1.
Colombian public sector labor competencies.

Behavioral competencies
cross-cutting

Employment level Behavioral competencies

Assistance Information management, interpersonal relations and co-
operation
Technician Technical reliability, discipline, responsibility
Professional Technical-professional input, effective communication, Continuous learning, results orientation
procedural management, decision implementation. user and citizen orient’ation commitment ,to
Ifyou have personnel in charge: - . the organization, teamwork and adaptation
Personnel management and development, decision making to change
Advisor Conflict resolution, creativity and innovation, initiati- va,
relationship building and relationship building.
Executive Strategic vision, effective leadership, planning, decision

making, people development systemic

thinking, conflict resolution

Source: : From Decree 815, 2015.

management,

In addition to the functional competencies established in Decree 815 of 2018, there is a catalog annexed
to Resolution 667 of 2018 (Departamento Administrativo de la Funcion Publica, 2018), which describes
the competencies required for each of the processes that can be identified in a public organization, such as:
financial management, internal control, procurement, human talent, technology, etc. Considering that this
article seeks to identify a set of new competencies in technology, derived from the requirements of
Industry 4.0, which should be adopted by organizations and incorporated by public servants, it was
considered appropriate to describe the competencies that have been proposed for the Colombian public

sector, as shown in Table 2.

Table 2.

Technological competencies by hierarchical level in Colombia.

Technical- logical
competencies by
hierarchical level in
Colombia
Hierarchical level

Professional

Manager, Advisor
and Professional

Labor Competency Standards

Functio
n

of new
of the

Identify opportunities for the adoption
technologies in accordance with the trends
environment and the needs of the entity.

Establish the management scheme for IT projects and IT
service providers, in accordance with the strategic planning
of the entity.

Manage technology services in accordance with the IT
management model and the PETI.

Manage the information security and privacy model, in
accordance with current regulations.

Design the strategy for the use and appropriation of
technologies of the entity in accordance with the
organizational needs and culture and the PETIL.

To manage technological change in coordination with the
related areas of the entity, in accordance with the needs of
the entity and the sector.

Key activities

Evaluate emerging technologies and/or IT
trends.

Define criteria for optimization and
evaluation of IT investment alternatives.
Manage IT projects.

Specify the technical conditions of the IT
services to be contracted with suppliers
Guide the transition of technological and
logical services

To establish the guidelines for the operation
of technological services.

Recognize the information security status of
the organization Plan for information
security risk management

Carrying out the risk management plan

Characterize stakeholders

Establish incentives and training plan for
stakeholders.

Execute change management actions in IT
projects.

Measure the results of use and appropriation.
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Technical- logical
competencies by

hierarchical level in

Colombia
Hierarchical level

Manager, Advisor
and
Professional

Labor Competency Standards

Functio
n

Formulate the strategic planning of information
technologies, in accordance with the institutional and/or
sectorial mission and guidelines established by the
competent authority.

Management, Advisor Articulate the construction of the enterprise architecture

Adyvisor, Determine technological solutions for management and Analyze the entity's information needs.
Professiona analysis of in-training, according to the resources and needs  To constitute information management and
1 of the entity. analysis tools.
Define the information architecture
Manage quality information in accordance with the Create information services.
guidelines of the IT policy-making body and best practices. =~ Manage the information life cycle Identify
information systems needs and requirements.
Lead the development of information systems according to Defining the architecture of the information
institutional needs and established guidelines. systems
Driving the lifecycle of the training systems
Build the software components of
information systems.
Develop the information systems according to the established Test the software components of
design and methodology. information systems.
Perform maintenance of information systems
Provide technical and functional support to Y
Ensure the operation of the information systems based on and information systems. o5
the requirements of the entity and/or the sector. Ensure the continuous improvement of § %
technological services. g
Define the technological services Q£
architecture of the entity. A
Ensure the continuous improvement of 5 i
Coordinate the evolution of the IT service architecture in technological services. ;5:) 2
accordance with the IT strategic plan. Putting technological services into production. S §
Provide support to the requests and 2 (é
Operate technological services in accordance with the requirements of the users of technological if z
defined operating guidelines. services. ’*f; § 2
=20
Professional 2 25

, Technical

based on established methodologies and the AE reference
framework for the
IT management of the Colombian government

Develop the IT governance processes in the entity's process
map, in accordance with the regulatory framework and
institutional priorities.

Key activities

Elaborate a diagnosis of the current IT
situation of the entity or sector.

Design the IT strategy aligned with the
institutional or sector mission.
Determine the mechanism for monitoring
compliance with the IT strategy.

Participate in the definition of the business
architecture.

Structuring the IT architecture.

Organize the area structure and the IT
management model.

Structure IT policies or guidelines. Manage
operational level agreements with areas or
processes.

Manage the risk associated with the delivery
of IT services.

Source: Resolution 667, 2018.
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The public administrator in Industry 4.0: Today there is an urgent need to understand the impact that
technology is having on the workforce, an urgency that is given by the Industry 4.0 paradigm: a socio-
technical revolution, which affects both human and technological resources (Fareri et al., 2020) and which
impacts organizations of all sectors and sizes, so those belonging to the public sector have not been the
exception. In addition, governments, for some time now, have been concerned about reducing the digital
divide and turning the information and knowledge society into an opportunity for all and avoiding lags
(Centro Latinoamericano de Administra- tion para el Desarrollo, 2007), in the same sense Criado (2021)
states that the dissemination of information and communication technologies (ICT) in public
administration is not a recent phenomenon in Latin American countries.
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This has led to the fact that professionals working in the public sector need to update their professional

competencies with the same speed of change, which will allow them to add value in the development of
their functions. This is why, as a result of rapid technological changes, governments are trying to look
to the future of the sectors that characterize the modern economy; likewise, universities are remodeling
their offerings almost every year (Fareri et al., 2020). In this regard, the OECD and ILO (2018) state that
new technological advances, along with globalization and major demographic shifts, are likely to bring
about substantial changes in the skills needed for countries, companies and individuals to thrive. With
the above context, one question that might arise is.
What are the competencies required in public organizations to face the changes resulting from the
expansion of current technologies? To answer this question it is necessary to review the concepts of
Industry 4.0. For this purpose, this article will focus specifically on the technologies known as Big Data
and Artificial Intelligence, so that from here it will be possible to identify a set of competencies and skills
that should be incorporated into the training processes, from the university curriculum, or from training, in
training and strengthening processes in the workplace.

Although Industry 4.0 is currently a priority for many companies, research centers and universities,
there is no generally accepted understanding of the term (Hermann et al., 2016). In the spirit of
understanding a little more about the subject matter below are some specific characteristics and
technologies that make up Industry 4.0. Lukac (2015) concludes that the principles of Industry 4.0 are
interoperability, virtualization, decentralization, real-time capability, service orientation and modularity.
Similarly, Roblek et al. (2016) points out that the five main characteristics of Industry 4.0 are: digitization,
optimization and customization of production; automation and customization; human-machine interaction;
value-added services and business; and automatic data exchange and communication. Lasi et al. (2014)
and Roblek et al. (2016) argue that the communication of information, through different media (e.g.,
cyber-physical systems, Internet of Things and Internet of Services) is the key point of Industry 4.0, so it
would have to do with knowledge management. Apart from the characteristics, the process of
understanding the elements of Industry 4.0 also involves understanding a number of technologies that
comprise it. Yang and Gu (2021) argue that Industry 4.0, had nine pillars when it was first announced,
these were: cyber-physical systems, Internet of Things, Big Data, 3D printing, robotics, simulation,
augmented reality, cloud computing and cyber security.

Industry 4.0 is introducing rapid and far-reaching changes and challenges, among these, in
competencies and job profiles (Fareri et al., 2020). Digital competence has become a key concept in the
discussion about what kind of skills and understanding citizens should have in the knowledge society (Van
Laar et al., 2017). As presented before, the term "Industry 4.0" describes different changes, mainly driven
by IT (Lasi et al., 2014), so the analysis of the competencies that would integrate the profile of the public
administrator today is going to require a strong relationship with technology and its different forms of
application, this logically from the roles that such a professional could have in public organizations and in
the other structures where public administration comes to life. In order to study the differences in digital
skills and develop interventions to improve them, several frameworks and definitions of skills have been
introduced in recent years (e.g., 21st century skills, digital skills, digital competence, digital literacy,
digital skills, Internet skills) (Van Laar et al., 2020).
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The development of the global knowledge society and the rapid integration of ICTs make it imperative
to acquire the digital skills necessary for employment and participation in society, while changes in the
labor markets, skills such as information search and evaluation, problem solving, information exchange or
the development of ideas in a digital context are perceived as essential (Van Laar et al., 2017). With the
above, it can be mentioned that it is imminent and necessary to start considering the competencies that the
current and future public administrator will have to strengthen, acquire or develop. These competencies
should be focused on enhancing current competencies, such as strategic vision, negotiation skills and
strong technical knowledge in public administration matters, but it is imperative that new approaches
begin to be adopted, such as decision making based on data analysis, predictive models on public
scenarios and problems, which must be supported by the adoption of technology.
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The challenges associated with the adoption of new technologies not only imply that public
administrators must be aware that this necessarily requires acquiring new competencies in areas such as
universities, but also that they must visualize how new technologies will change the internal context of
organizations, in relation, for example, to the optimization of processes and the agility required for them.
In this sense, the competency model that adapts to future work scenarios in Industry 4.0 includes attitudes
towards digitization and the handling of digital devices, information literacy, application of digital security
standards, virtual collaboration, digital problem solving, as well as a demonstration of reflective judgment
of one's own actions in an interconnected and digital environment (Roll and Ifenthaler, 2021). With the
above, it could be said that the public administrator should not only be trained in the understanding and
application of new technologies, but should also consider the need to think, from the organizational
design, in transformations focused on improving processes and mechanisms of interaction with
stakeholders.

The adoption and rethinking of the competencies of public administrators is undeniable, but in this
regard it is also necessary to be cautious and the analysis should be slower and consider aspects specific to
each region or country, since it is not the same to talk about technological development in a developed
country as in an emerging one. If we add to this the fact that there is no single clear standard for the
deployment of Industry 4.0, each country is implementing its own version, so there may be differences in
their approaches due, for example, to the specialization of each market and industry, which may even lead to
change the results of Industry 4.0 as we have predicted now (Yang and Gu, 2021). Second, the lack of
bandwidth in most current network protocols could become the bottleneck that requires decades to
improve (Wang et al., 2016). Third, many indus- trias have yet to ensure the quality and integrity of their
recorded data (Yang and Gu, 2021), a case that also needs to be considered in the public sector. There is a
lack of a standard approach to data entity annotations (Thoben et al., 2017).
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This requires that the public administrator in the Colombian context consider multiple variables related to
aspects of resources, geographic location, current technology, internal structure, professionalization of
public employment, among others, which will make the adoption of new technologies and with it the
development of competencies to face the transformation very particular.
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Tabla 3.

Competencias requeridas en materia de tecnologia

Autor/afio Areas/competencias propuestas

Area 1. Alfabetizacion en informacion y datos: 1.1 Navegacion, bisqueda, filtrado
de datos, informacion y contenido digital; 1.2 Evaluacion de datos, informacién y
contenido digital; 1.3 Gestion de datos, informacién y contenido digital.

Carretero et Area 2. Comunicacion y colaboracion: 2.1 Interaccion a través de tecnologias

al. (2017) digitales; 2.2 Compartir a través de tecnologias digitales; 2.3 Compromiso con la
ciudadania a través de tecnologias digitales; 2.4 Colaborando a través de tecnologias
digitales; 2.5 Netiqueta; 2.6 Gestion de la identidad digital.
Area 3. Creacién de contenido digital: 3.1 Desarrollo de contenido digital; 3.2
Integracion y reelaboracion de contenidos digitales; 3.3 Copyright y licencias; 3.4
Programacion.
Area 4. Seguridad: 4.1 Proteccién de dispositivos; 4.2 Proteccion de datos
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personales y privacidad; 4.3 Proteccion de la salud y el bienestar; 4.4 Proteccion del
medio ambiente.
Area 5. Resolucién de problemas: 5.1 Resolucién de problemas técnicos; 5.2
Identificacion de necesidades y respuestas tecnologicas; 5.3 Uso creativo de
tecnologias digitales; 5.4 Identificacion de las brechas de competencia digital.

Van Laar et

al. (2017) Las habilidades digitales identificadas del siglo XXI son: técnicas, de informacion,
comunicacion, colaboracion, creatividad, pensamiento critico y resolucién de

Van Laar et problemas.

al. (2020)

Ananiadou y La Organizacion para la Cooperacion y el Desarrollo Econémicos (OCDE) ha

Claro (2009) categorizado las habilidades del siglo XXI como informacién, comunicacion y ética
e impacto social.

Las habilidades consideradas mas importantes con relacion al gobierno electronico

son la gestion de proyectos, la gestion de procesos, el disefio organizacional, la
Hunnius y gestion de riesgos y las habilidades de estrategia de sistemas de informacion. Asi
Schuppan mismo, las competencias personales y sociales evaluadas como muy importantes
(2013). para la gestion de proyectos de gobierno electronico fueron la competencia

comunicativa, la competencia de autogestion y cooperacién, asi como el liderazgo.

Fuente: Elaboracion propia a partir de autores citados.

Information and communication technology (ICT) is omnipresent in the workplace and there is a great
demand for ICT competent employees (Van Laar et al., 2020). In this regard, Table 3 presents a set of
competencies that could be considered to mobilize the adoption of Industry 4.0 approaches in the
context of public administration in Colombia.
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The public administrator and the social appropriation of knowledge: The social appropriation of
knowledge necessarily implies having a Public Administrator with broad knowledge on these fronts not
only to solve the apparent lag in the evolution of the State, but also to solve difficulties, drawbacks or gaps
in training that have prevented him/her from raising the level of application, thought and reasoning regarding
the evolution of Public Administration, in order to train public administration scientists capable of
evaluating, formulating and making proposals under a high level of knowledge in accordance with the
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The structural problem of public administrations around the world is a complete lack of iden-
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tity. When reforms are proposed, they do not look much beyond the present and only diagnose the
problems of the immediate past, and all the prescriptive measures proposed, whether or not they are part of
an administrative reform, are very short-term in nature. It is clear that over the last 50 years public
administrations have undergone many changes, but these have been very few in terms o f drastically
modifying their conceptual paradigm. Today's public systems are too similar to those of fifty or even one
hundred years ago. Technology and society advance and transform themselves at a hare's pace and public
administrations wander at a snail's pace, if not in the direction of the crab (with significant regressions) or
are immobilized for years with the stability and anchorage of a mussel. Politicians, civil servants and
scholars of public administration are aware that they are driving such a complicated artifact that they
either keep it stationary for fear of not knowing how to lead or they drive it slowly, with low beams and
obsessed with observing only the rear-view mirror. (Ramid, 2015, p.1)

In this sense, the social appropriation of knowledge for public administration is based on
strengthening not only the human capital trained in this discipline, but also on the possibility of
generating research agendas that enable dialogue and knowledge transfer with civil society in order to
establish mechanisms for dialogue between the State and the community to generate a social relationship
to outline and meet public and institutional objectives. In Colombia, the social appropriation of knowledge is
established in the guidelines of the National Strategy for the Social Appropriation of Science (2009), the
National Policy for the Social Appropriation of Knowledge (2020) and the draft CONPES document of the
CTel Policy (2021-2030). These institutional guidelines seek to generate synergies between communities,
the productive sector, the State and academics not only in the generation of applied research, but also from
and for the organization of innovation and science networks aimed at social transformation.

The appropriation of knowledge is understood as a process of relations between science and
technology based on the participation of actors that generate knowledge and, therefore, is characterized by
an organization and intention, a network of experts in dialogue. There is also an empowerment of
knowledge by civil society and interaction is the foundation of innovation and, of course, of social
transformation (Urrego et al., 2021, p.12).

Therefore, the challenge for public administrators in Colombia, from their governmental processes
and actions, is to manage policies, plans, programs and projects by strengthening an innovation system for
local development. This, of course, is possible with the formulation and implementation of science and
technology strategies such as research programs that increase the valuation and certainty between the
State and the citizenry to address territorial problems. Now, the social appropriation of knowledge has
as a basis for the Public Administration to consider issues related to scientific, complex and science,
technology and innovation methods hand in hand with social innovation. Although the State has been a
protagonist not only in adapting to change but also in leading this process from different conceptions or
positions, this has not been the case for the Public Administrator who still remains constrained in the
positivist conception, without leading social transformation.

The social appropriation of knowledge gives way to each of the transformations presented from the
initial structure to the current one commented on with respect to the State, also condensing the elements
and requirements that today's public administration professional must consider in order to understand the
context he/she must permanently face and understand that it is permanently susceptible to change. It is
from the perspective of the public administration that the
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changes to which the State is exposed, since in essence it is up to the public administrator himself to face
these circumstances and from the social appropriation of knowledge to generate and establish dialogues
with the communities, with society. Oszlak and O'Donnell (1995):

The current problem of the state is unquestionably centered on the nature and intensity of its trans-
formation. But no serious program of transformation of its institutional apparatus, sustained over time,
can be carried out without a profound knowledge of the object of this change. The production of this
knowledge is part of a patient process of converting fragmentary data into information, systematizing
this information and applying reasoned research techniques to transform it into knowledge.
Unfortunately, institutional design, policy formulation and decision-making processes in the public
sector in much of Latin America do not seem to be based on premises founded on serious prior
research. Our public administrations have a large amount of fragmentary data, scarce information and
practically no knowledge. Therefore, the challenge is to organize research programs on the public
sector that will provide the knowledge inputs required to guide and modify the strategy for the
transformation of its institutional apparatus, so as to respond to the restrictions that are currently
operating on public management (p.9).

To strengthen academic, exploratory and investigative contributions is what the social appropriation of
knowledge represents for the Public Administrator, to warn about the analyses and approaches that
concern the division of the State into powers as a result of the processes brought about by the emergence
of the democratic system. The issue involves the qualities, conditions and evaluations of this State
professional, as the new approaches that surround him/her are scenarios that make it necessary to
recompose the functional and operative character of the public exercise with bases founded on applied and
proper research.

States, through their different governments, register important changes that sometimes do not spread as
quickly as they are approved. The social appropriation of knowledge is a way of noticing alterations or
changes in the management of public administration. In addition to complying fully and effectively with
the prescribed activities, the details involved in professional practice in various fields of knowledge are
investigated and researched. According to Flores and Nef (1983):

The theoretical and practical development of public administration in Latin America shows how the
importance and predominance of political considerations in the administrative processes of the State is
increasingly recognized. However, this recognition has been accompanied by very few studies aimed at
unraveling the multiple relationships between the political and the administrative, beyond the formal and
ideological plane of governmental discourse. Often, both in theory and in practice, only "technical"
variables are recognized and acted upon, without attempting to comprehensively manage the
interrelationships between these variables and the political (p.57).

The social appropriation of knowledge for the Public Administrator places him/her in a public-social
management rather than in a bureaucratic management, since it forces him/her to deepen the research
and applied component. Likewise, it obliges him to continue with the idea of cementing criteria attached
to the dissemination of knowledge, the approach of social experiences and the transmission of
information to advance and generate the necessary impact in the communities and territories. Also, to
identify and propose local agendas to address issues such as inequality, extreme poverty, malnutrition,
lack of formality, among others.
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CONCLUSIONS

The articulating axis of the discussion on the profile of the public administrator in Colombia from an indus

perspective.
4.0 and the social appropriation of knowledge is the academic, intellectual and methodological support
in the Professional Training of the Public Administrator to address the different problems that the
Colombian State must face in its different versions and in turn extend its capacity for action and
government in its social and private structures, in order to achieve convergence between social, global and
economic demands.

For both Industry 4.0 and the social appropriation of knowledge, the profile of the Public Administrator
is based on research and technological development and innovation in the organization and management of
the State, citizenship and construction of the public sector, public management and territorial development,
public policies and governance, public economics, and, finally, human rights in the perspective of the
public sector. To this end, it is imperative to transform a training model and curriculum in public
administration that contemplates the generation of knowledge, cooperation through academic and social
networks and the articulation between public, private and social institutions based on participatory and
interactive methodologies that seek the participation and circulation of knowledge. In this sense, the need
to introduce changes in education and training curricula and the delivery of training can lead people to
obtain qualifications that do not fit well with the new skill needs of employers (OECD and ILO, 2018),
which is why it is required that both universities and public entities implement agile plans to meet the
changes that the new forms of public administration require in this area.

This is because today's public administration requires professionals, trained in their specific knowledge,
capable of identifying in technology an element that will facilitate the transformation of multiple activities
in relation to what is currently being developed. This is why the public administrator should develop
competencies not only for the application of the new technologies proposed in Industry 4.0, but should also
be an active actor for the unification of capacities with other public and private organizations, since
cooperation could facilitate the processes of development and incorporation of new technologies. As
public administrators are active players in technological transformation, they must recognize new
possibilities for joint work in their territory, at national and international level, which will allow the public
organizations in which they work to establish links to make technological adoption closer to the realities
of the territories, and ultimately to achieve the social appropriation of this knowledge, specifically in
new technologies.

In terms of the social appropriation of knowledge, the Public Administrator's challenge is to generate
and strengthen a territorial governance that is in the direction of building and proposing topics that no
longer lies only in the review of the fulfillment of its purposes or functions, but in the identification of
problems that require research and generation of knowledge on public-social issues that afflict the
territory in terms of environmental damage and risks, exploitation and extraction of mining resources,
employment generation, conflict and security, public-private partnerships, incursion into physical and
engineering infrastructure projects, among others. Likewise, to have a competence in the management of
strategic projects that involve the communities not only to meet their needs, but also to establish with
them a route of expectations and possible projects.
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With the social appropriation of knowledge, the function of the Public Administrator in Colombia is
expected to trace, within the framework of the purposes and functions of the State, the effectiveness of
governmental actions and to broaden social participation. The problems that this professional deals with
today are abundant and superior to a strictly operative character with a low academic, investigative and
propositive level. Therefore, the social appropriation of knowledge obliges the Public Administrator to
affirm the opposite, in moments in which several structural institutional crises framed in the bad public
management are going through, from the generation of knowledge that promotes institutional and social
capacities at the moment of intervening in the territories.

This professional in Public Administration should be clearly aware of the commitment of what it
implies to be located in the orientation of the methods and/or methodologies of research focused on the
appropriation of knowledge, parameter from which it is possible to understand what it implies to
implement proposals that claim the scientific and social character of data to generate planning and
evaluation processes of plans, programs and public policies that enable innovative decision making, issues
for which the apprehension of designs, tools and complementary and proper instruments of his work place
him in the possibility of providing organizational, managerial and administrative processes that enable
innovative decision making, This is a matter for which the acquisition of designs, tools and instruments
that are complementary and specific to its work, place it in a position to provide organizational and
managerial processes and the construction of social agendas.

In terms of Industry 4.0, the profile of the public administrator has, from the generation of knowledge,
the challenge of generating competencies and capabilities in processing information for the creation of a
digital record of the artisanal processes carried out by public organizations and classifying them under a
results approach. Likewise, this information is shared and interpreted through the use of advanced
analytics that allow the analysis of public-social scenarios required for planning and state action. Such
analytics is based on artificial intelligence that allows the production, classification and publication of
information relevant to both the organization of the State and social issues. It also translates predictions and
algorithmic modeling into effective data that stimulate participation and public actions in the social and
institutional spheres.

On the other hand, also the competencies of the Public Administrator through the social appropriation
of knowledge, is the consolidation of public management in Colombia in terms of the production of
knowledge and knowledge about the role of the contemporary State and its responsibility in public
interventions, through the creation of a model of knowledge management, not only as the work of
scientists-academics, but its transfer and circulation is the key to social transformation from the local
level.
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