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ARTIGOS

THE CHALLENGES FOR DEVELOPING A PUBLIC 
AGENDA UNDER INDUSTRY 4.0

OS DESAFIOS PARA A CONSTRUÇÃO DE UMA 
AGENDA PÚBLICA A PARTIR DA INDÚSTRIA 4.0

ABSTRACT

The term Industry 4.0 was used in 2011 in Germany and is being 
called the fourth industrial revolution. It encompasses the imple-
mentation of high technology capable of making the “Intelligent 
Factory”, in order to increase productivity and go beyond that, 
integrate production, machines, and users with the use of commu-
nication technologies. It is not only about the increase of new te-
chnologies in production but will reach dimensions in labor rela-
tions, in social and institutional spaces, and regulation. Therefore, 
the objective of this paper is to identify the main guidelines that 
should integrate the public agenda of governments with the advent 
of industry 4.0. For this purpose, bibliographic research was used. 
The main results of this research were the following: regulation 
of new technologies, training, and adaptation of the labor market, 
integration of the public management systems through IoT, po-
licies to stimulate the implementation of the main technologies 
and innovations in Industry 4.0, not only in economic activities 
but also improve the distribution systems of public services and 
sustainability.

Keywords: Industry 4.0. Public Policy. Public Agenda. Techno-
logical Change.

RESUMO

O termo Indústria 4.0 foi utilizado em 2011, na Alemanha, e está 
sendo denominada como a quarta revolução industrial. Compreen-
de a implementação de alta tecnologia capaz de tornar a “Fábrica 
Inteligente”, com a finalidade de aumentar a produtividade e ir 
além disso: integrar a produção, as máquinas e os usuários com 
a utilização de tecnologias da comunicação. Não se trata somente 
do incremento de novas tecnologias na produção, mas atingirá di-
mensões nas relações do trabalho, nos espaços sociais e institucio-
nais e de regulação. Portanto, o objetivo deste trabalho é identifi-
car as principais pautas que deverão integrar a agenda pública dos 
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governos com o advento da Indústria 4.0. Para 
tanto, foi utilizada a pesquisa bibliográfica.  
Como principais resultados, observou-se que as 
principais pautas de uma agenda pública rela-
cionadas à intensificação da Indústria 4.0 serão 
regulação das novas tecnologias, capacitação e 
adequação do mercado do trabalho, integração 
dos sistemas de gestão pública por meio das 
IoT, políticas de estímulo para a implantação 
das principais tecnologias e inovações na In-
dústria 4.0, não só nas atividades econômicas, 
mas no aperfeiçoamento dos sistemas de distri-
buição de serviços públicos e sustentabilidade.

Palavras-chave: Indústria 4.0. Política Públi-
ca. Agenda Pública. Mudança Tecnológica.

1 INTRODUCTION

The integration of high technology in 
robotics with artificial intelligence and the in-
ternet of things is revolutionizing shop floor 
operations. The pressure that is imposed by 
global competitiveness has already shaped an 
increasing production process of goods and 
services, and it has become imperative the use 
and development of increasing innovations in 
productivity and processes. However, it does 
not concern only about the increase of techno-
logy; experts point out a transformative process 
of production that will lead the economy to the 
encounter of a Fourth Industrial Revolution 
(LI, 2018). 

The German government unveiled In-
dustry 4.0 to the Fourth Industrial Revolution, 
in 2011 (NAZAROV; KLARIN, 2020). This 
Fourth Industrial Revolution is marked by many 
technological trends that will allow the impro-
vement and efficiency in productivity, services, 
and “the lives of people, in the health and trans-
portation sector, as well as in other economic 
sectors.” (BRITO, 2017, p. 94). Emerging te-
chnologies such as Artificial Intelligence (A.I.), 
robotics, the Internet of Things (IoT), 3D prin-
ting, nanotechnology, biotechnology, material 
sciences, storage, augmented reality, are only 
the tip of the iceberg that is yet to come because 

of the confluence of using all of them to reduce 
costs and improve services and products. This 
revolution has not been comprehended, and its 
potential and the ability to transform sociotech-
nical systems (SCHWAB, 2016).

The use of all of those technologies com-
bined may bring many benefits for their users, 
including the government and private compa-
nies. However, this high connectivity of users, 
companies, and government bring challenges 
that were not predicted by any regulatory fra-
mework, as for instance, referring to data priva-
cy and security. In the case of the advancement 
of the IoT and Big Data, they offer solutions 
to many different problems that need public 
policy such as pollution, traffic jams, produc-
tivity, public security, and others (MAGRANI, 
2018). A few decades ago, it was unimaginable 
to think of the speed and range that this connec-
tivity would encompass. 

When searching the WoS with the ke-
ywords (“industry 4.0” OR “Fourth Industrial 
Revolution”, 1.675 records were found (De-
cember 2020). These publications are from the 
period 1999 to 2021. The growing interest in 
the subject has appeared in different areas of 
knowledge. In the area of   management, busi-
ness and economics, 301 records were found 
from the period 2012 to 2020. However, when 
the search is limited to the keywords (“industry 
4.0” OR “Fourth Industrial Revolution” AND 
“public policy”) only 58 records were shown. 
There is a gap in the review literature about po-
licies publics to Industry 4.0.

Therefore, the objective of this paper is 
to identify the main guidelines that must inte-
grate government public agenda with the emer-
gence of Industry 4.0. This paper does not at-
tempt to be prescriptive, rather, it attempts to 
understand via analysis of the identification of 
the main changes that are within Industry 4.0 
the demands that must integrate the scope in 
the making of a public agenda. The main tur-
ning points that congregated technology in the 
Industry 4.0 brings to society (and will be used 
as guidelines in the making of a public agenda, 
which may result in specific public policies) 
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have been compiled by bibliographic research.  

2 LITERATURE REVIEW

2.1 THE INDUSTRY 4.0 AND 
THE FOURTH INDUSTRIAL 
REVOLUTION

The concept of the Industry 4.0 emerged 
in Hanover, in 2011, to spread the use of com-
puterization of production processes, as well 
as the increase of connectivity and new ways 
of interactivity between men and machinery, 
3D printing, and augmented reality, in addition 
to intensifying the implementation of robotics 
(SUÁREZ et al., 2019). “The German govern-
ment that intends to introduce a paradigm shift 
toward a digital future in industrial produc-
tion.”  (MÜLLER, 2019, p. 1128). 

Some analysts have identified Indus-
try 4.0 as the Fourth Industrial Revolution 
(MORRAR; ARMAN; MOUSA, 2017; LI, 
2018; KUMAR; KUMAR, 2019; NAZAROV; 
KLARIN, 2020; ZHANG; CHEN, 2020). 
Sung (2018) argues that we can use the two 
terms, Fourth Industrial Revolution and In-
dustry 4.0, interchangeably. However, Kupfer 
(2016) disagrees with that statement; the con-
cepts of “advanced manufacture” and “Indus-
try 4.0” together represent a spectrum of a fu-
ture that is not far away from now, which will 
transform shop floor into smart factories. The 
management of emerging technologies such 
as information technology and communication 
with the purpose of digitalization the processes 
will allow reaching a better efficiency, quality, 
and possibility of customization. The German 
Ministry of Economics and Energy (2019) ac-
knowledges that the process that is happening 
is a fourth industrial revolution.

Kupfer (2016) understands that Industry 
4.0 or Advanced Manufacturing are only a set 
of techniques when combined allow the coor-
dination of the use of information, automation, 
computing, software, remote sensing, and net-
work connection. 

In the United States, the government had 

created in 2011 the Advanced Manufacturing 
Partnership (AMP) (TESSARINI JUNIOR; 
SALTORATO, 2018). The term Advanced 
Manufacturing has stood out after being chosen 
as one of the main guidelines the strategic plan 
elaborated by the American government A Na-
tional Strategic Plan for Advanced Manufactur-
ing (EXECUTIVE OFFICE OF THE PRESI-
DENT AND NATIONALAND NATIONAL 
SCIENCE AND TECHNOLOGY COUN-
CIL, 2012). Meanwhile, the term Industry 4.0 
has been introduced in 2012 by the German 
government for the launching of a national tech-
nology converting program (The Vision: Indus-
trie 4.0, Federal Ministry for Economic Affairs 
and Energy, 2012). This initiative gathered 
the Ministry of Economics and Energy with 
leading companies, universities, and research 
institutes from Germany (KUPFER, 2016).

The governments have continued with 
actions to stimulate investments in emerging 
technologies; the successor of Advanced Man-
ufacturing was the Accelerating US Advanced 
Manufacturing (AMP 2.0) in 2014 (NATION-
AL SCIENCE AND TECHNOLOGICAL 
COUNCIL- USA (2018). China has devel-
oped the program “Made in China 2025” in 
2015 that established the goals for converting 
emerging technologies between 2020 and 2025 
(LI, 2018). South Korea presented Korea Ad-
vanced Manufacturing System (KAMS) with 
objectives such as creating new processes and 
technologies for the managing and integration 
of productivity systems (SUNG, 2018; TES-
SARINI JUNIOR; SALTORATO, 2018). In-
dia has been the fourth country (following the 
U.S, China and Japan) to establish a center for 
the Fourth Industrial Revolution by the World 
Economic Forum (OHM; PARTHASARATHI; 
STÅHLBERG, 2018).

Kupfer (2016) defended that the emerg-
ing technologies used in Industry 4.0 are meant 
to available increasing innovations that depend 
on intensifying their use. The closest and most 
accurate analogy to Industry 4.0 would be the 
post-Fordist or Toyotist model of production: lean 
production and total quality. However, Schwab 
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(2016) strongly believes that the contemporary 
phenomenon that is happening is a Fourth Indus-
trial Revolution, and not a consequence of the 
Third Industrial Revolution. Tunnicliffe (2018), 
Ohm, Parthasarathi and Stahlberg (2018), Xu, 
Xu and Li (2018), Skilton and Hovsepian (2018), 
Sukhodolov (2019), Endow (2019), and Suárez et 
al. (2019) have also identified Industry 4.0 as the 
Fourth Industrial Revolution. 

Industry 4.0 influences all economic and 
social spheres. People will have to adapt to the 
changes imposed by the new economic condi-
tions, and they will have to develop new abili-
ties to adapt to these new possibilities brought 
by Industry 4.0 (SUKHODOLOV, 2019). In-
dustry 4.0 requires a combination of emerging 
new technologies, including CPS (Cyber-phys-
ical Sistems), big data analytics, Internet of 
things (IoT), additive manufacturing, virtual 
reality, cloud computing, robotic systems, and 
artificial intelligence (ZHANG; CHEN, 2020).

According to Rüßmann et al. (2015) the 
nine pillars of technological advancement of 
the Industry 4.0 are Big Data, autonomous ro-
bots, Internet of things (IoT), simulation, aug-
mented reality, horizontal and vertical systems 
integration, the cloud, additive manufacturing, 
and cybersecurity. “During the Fourth Indus-
trial Revolution, the use of cyber-physical sys-
tems (CPS) has triggered a paradigm shift in 
industries, in particular the manufacturing sec-
tor.” (XU; XU; LI, 2018, p. 2942). Cyber-phy-
sical systems can cooperate and communicate 
with each other and with humans in real-time, 
all enabled by the IoT and related services. The 
debate has been formulated by challenges about 
the best way to use advanced technological in-
novation to improve various aspects of human 
life (MORRAR; ARMAN; MOUSA, 2017).

2.2 PUBLIC POLICY AND PUBLIC 
AGENDA CONCEPTS

Schumpeter’s prediction, in which he 
believed that science development and tech-
nology innovations would be more predictable 
and usual, ended up failing (NELSON, 2006). 

The main world economies’ paths throughout 
history ended up contradicting that statement, 
and the governments had a fundamental role in 
the construction and evolution of the National 
Systems of Innovation. In the previous session, 
it has been discussed that the big transforma-
tions that are happening, are not being com-
prehended in their totality.  However, some go-
vernments have already taken the lead in better 
comprehending this process that was boosted 
by Industry 4.0. 

The governments have shown their roles 
as propagators of emerging technologies since 
Schumpeter’s time. Academic research and go-
vernmental agencies’ incentives coordinate in-
vestments for points considered strategic within 
capitalist economies (NELSON, 2006). Howe-
ver, public funding to research and development 
(P&D) is only one example of public policy that 
governments may implement to update to or fo-
resee huge shifts caused by technology changes 
or in consequence of industrial revolutions.

 “The policies may be considered as in-
tentions or actions or most probably a mix of 
the two.” (PAGE, 2006, p. 210). The State and 
its institutions may be comprehended as orga-
nizations that seek to meet goals, which are 
not always solutions to social demand, through 
public agents (elected ones or not). Sometimes 
these objectives are underpinned according to 
groups of interests that have the power to in-
fluence actions that structure and shape the pro-
cess (DEUBEL, 2007). 

According to Dye (2013), most of the 
public policies are derived from a combination 
of rational planning, development, and com-
petition among groups of interests, the prefe-
rences given by the elites, public choice, the 
political process, and institutional influence. 
The author defines public policy as “what go-
vernments choose to do or not to do.” (DYE, 
2013, p. 3). Even when a government does not 
elaborate a specific public policy to answer a 
certain demand, choosing not to do it is already 
considered a public policy (AGUM; RISCA-
DO; MENEZES, 2015).

Public policy is a result of a series of 
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grouped activities. The process of elaborating 
a public policy includes identifying a problem, 
being able to draw the attention of policymake-
rs for that problem and include it in the agenda, 
formulating proposals, and legitimizing them 
by law. This process continues with its imple-
mentation and assessment of its execution after 
it (DYE, 2013).

The elaboration of agendas may allow 
elaborating a framework that offers the possib-
le causes that determine the inclusion of certain 
guidelines over others that remained in obscu-
rantism. Whereas other questions were enli-
ghtened in the public debate, getting attention 
from policymakers to make them susceptible to 
elaborating public policies or other public mea-
sures (PAGE, 2006). Hill (2005) argues that the 
nature of the public process arises from eco-
nomics. The actors are understood as rational 
individuals that follow a strategy of satisfying 
their interests. Thus, the analysis of public poli-
cies is also limited to examining how decisions 
are made and how they are determined and in-
fluenced by the force of economic powers.

3 METHODOLOGY

It is a bibliographic research: Web of 
Science (WoS), Ebsco, Scribd, Scielo, and 
Google Scholar were used as repositories for 
gathering books, scientific articles from jour-
nals, and other specific materials related to the 
area of study.The main keywords for the search 
were “Industry 4.0”, “Fourth Industrial Revo-
lution” and “Public Policy” in years 2010 to 
2020.

Dye (2013) considers that public policy 
is a result of a set of activities and the author 
identifies the phases of this elaboration process. 
The main phases are: 

a) identify the problem through indivi-
dual or group demand; 

b) establish the agenda that makes pu-
blic agents or policymakers to pay 
attention to a certain problem; 

c) formulate politics that involve the 
presentation of proposals by groups 

of interests or policymakers; 
d) legitimize the policy that should be 

assessed by legislators or executives; 
e) implement policy without neglec-

ting bureaucracy, expenses, public 
budget, regulation, and other public 
agencies activities; 

f) evaluate the policy by public agencies 
that are involved by the effectiveness 
and necessity of continuing the policy 
or not. 

The focus of the bibliographic research is 
to identify the problems or demands that may be 
generated from the implementation of the cru-
cial cornerstones of Industry 4.0 as described 
by Rüßmann et al. (2015). The nine pillars of 
technological advancement of the Industry 4.0 
marked are: Big Data, autonomous robots, Inter-
net of things (IoT), simulation, augmented rea-
lity, horizontal and vertical systems integration, 
the cloud, additive manufacturing, and cyberse-
curity (Figure 1). According to the background 
theory about Industry 4.0 the nine pillars choose 
by Rüßmann et al. (2015) are the main trends to 
the technologies used in manufacturing.

Figure 1- Nine Technologies are transforming 
industrial productionFigure 1- Nine Technologies are transforming industrial production 

 
Source: (RÜßMANN et al., 2015, online). 

 

The gathering of demands was elaborated by both the systematization of the readings 

that presented the problems and demands discussed and to each pillar technological 

advancement. 

 

4.0 THE INDUSTRY 4.0 AND THE NEW GUIDELINES FOR A PUBLIC AGENDA 

 

4.1 THE MAIN TECHNOLOGIES THAT MAKE UP THE INDUSTRY 4.0 

 

The fourth industrial revolution is already acknowledged as a global tendency. 

Germany pioneerly recognized this process. Many of its leading competitors recognize this 

tendency from the use of IoT in the industrial setting and promote the use of them (GTAI, 

2014). Industry 4.0 mixes production methods with the most advanced information 

technology and communication. Products can be customized in accordance with the 

consumer’s likes, but with the price of mass products, thanks to smart and digitized systems 

and processes.  Industry 4.0 determines the products’ life cycle: from the concept to the 

development, manufacturing, use, and maintenance to recycling (FEDERAL MINISTRY 

ECONOMICS FOR AFFAIRS AND ENERGY, 2019). However, the fourth industrial 

revolution is not only about smart and connected systems and machinery. The externality of 

this trend is much broader and is seen simultaneously from gene sequencing to 

nanotechnology, from renewable energy to quantic computing (SKILTON; HOVSEPIAN, 

Source: (RÜßMANN et al., 2015, online).

The gathering of demands was elaborated 
by both the systematization of the readings that 
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presented the problems and demands discussed 
and to each pillar technological advancement.

4.0 THE INDUSTRY 4.0 AND 
THE NEW GUIDELINES 
FOR A PUBLIC AGENDA

4.1 THE MAIN TECHNOLOGIES 
THAT MAKE UP THE 
INDUSTRY 4.0

The fourth industrial revolution is alre-
ady acknowledged as a global tendency. Ger-
many pioneerly recognized this process. Many 
of its leading competitors recognize this ten-
dency from the use of IoT in the industrial set-
ting and promote the use of them (GTAI, 2014). 
Industry 4.0 mixes production methods with 
the most advanced information technology and 
communication. Products can be customized in 
accordance with the consumer’s likes, but with 
the price of mass products, thanks to smart and 
digitized systems and processes.  Industry 4.0 
determines the products’ life cycle: from the 
concept to the development, manufacturing, 
use, and maintenance to recycling (FEDERAL 
MINISTRY ECONOMICS FOR AFFAIRS 
AND ENERGY, 2019). However, the fourth 
industrial revolution is not only about smart 
and connected systems and machinery. The 
externality of this trend is much broader and 
is seen simultaneously from gene sequencing 
to nanotechnology, from renewable energy to 
quantic computing (SKILTON; HOVSEPIAN, 
2018). The development of the Internet of Thin-
gs (IoT) and cyber-physical systems changed 
the supply chain models and smart operations 
(IVANOV; DOLGUI; SOKOLOV, 2019).

Rüßmann et al. (2015) point out to nine 
pillars that integrate the concept of Industry 
4.0: Big Data, autonomous robots, Internet of 
things (IoT), simulation, augmented reality, 
horizontal and vertical integration systems, the 
cloud, additive manufacture, and cybersecurity. 
According to Skilton and Hovsepian (2018), 
the fourth industrial revolution is different from 
the previous ones because it is a fusion of tho-

se technologies and their interactions through 
physical, digital, and biological domains. Un-
derstanding how these technologies are expan-
ding and being used together and their main 
functions are understanding the core of Indus-
try 4.0. Therefore, these main technologies that 
support industry 4.0 will be presented next.

The factory of the future will have a lar-
ge amount of data involved in processes and 
these data will need to be saved, processed, and 
analyzed (ROLAND BERGER STRATEGY 
CONSULTANTS, 2014). “Big Data, a term 
used to describe mechanisms of organizing lar-
ge amounts of structured, semistructured or not 
structured data that may be potentially explored 
to obtain information.” (MAGRANI, 2018, p. 
2). The analysis of the data will enable real-ti-
me decision making. Simultaneous evaluations 
will be made with the analysis of this set of 
data in the world of manufacturing employing 
many resources: it may be made by the equip-
ment, customer systems, and management. All 
of this will contribute to the optimization of 
production quality, saving energy, and impro-
ving equipment services (RÜSSMANN et al., 
2015). Currently, most of the companies do not 
know what to do with the large amounts of data 
and how useful they are at decision making 
(SUÁREZ et al., 2019).

“Robotics is viewed as one of core te-
chnologies that could fuel the industrial trans-
formation envisaged by the concept of Industry 
4.0, next to the Internet of things and the use 
of big data.” (KLINCEWICZ, 2019, p. 57). 
The use of autonomous, flexible, and coope-
rative robots will be intensified, in manufactu-
ring production. The intensification of its use 
will decrease robot prices. They will be able 
to interact among themselves and work with 
humans. They will be able to learn from them 
(RÜSSMANN et al., 2015). However, these 
robots will not only work side by side with hu-
mans in interconnected tasks; there will also 
be smart interfaces with man-machine sensors 
(SUÁREZ et al., 2019). Companies are alrea-
dy able to build robots with applications that 
use Artificial Intelligence (A.I.), that is to say, 
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these robots are capable of learning and they 
can communicate with other systems, robots, 
and humans. These autonomous robots (RPA 
- Robotic Process Automation) combine diffe-
rent technologies such as autonomous systems, 
learning machines, robotic and artificial intelli-
gence. These technologies shape these new 
patterns of robots (RPA), offer new solutions, 
and become a framework to RPA (KAYA; 
TURKYILMAZ; BIROL, 2019).

The Internet of Things (IoT) approach 
understands that computers, sensors, and ob-
jects will have interaction and data processing 
in the hyperconnectivity field. “IoT involves a 
set of objects that are interconnected with the 
internet that creates an ecosystem of omnipres-
ent computing in order to facilitate and bring 
solutions to everyday challenges.” (MAGRA-
NI, 2018, p. 1). The “internet of things” is the 
most meaningful trend in Industry 4.0 (BASL, 
2018). The increase of connectivity to the in-
ternet decreased connection costs; on the oth-
er hand, many devices that use WiFi and oth-
er sensors that contribute to the generation of 
the Internet of Things. Beyond the Internet of 
Things, the internet is expanding to the Inter-
net of People (IoP) in which personal data and 
network are established from products and ser-
vices; the focus is on the individual’s privacy 
(SKILTON; HOVSEPIAN, 2018). Additional-
ly, the internet of services and data are devel-
oped, and therefore the concept extends to the 
internet of everything (ARKTIS, 2015).

Therefore, the simulation will be per-
formed in the factory to analyze available 
data in real-time, this way the physical world 
can be captured into a virtual world in 3D 
(RÜSSMANN et al., 2015). This procedure 
may include machines, products, and humans 
with a focus on reducing machinery setting 
time and increasing productivity (SUÁREZ 
et al., 2019). The intelligence of automation 
of unit systems, people, and organizations in 
a digital format (LAHTI; SAURUS; HELL-
GREN, 2018).

Augmented reality consists of mixing 
the physical content to elaborate a mixed real-

ity in real-time (SUÁREZ et al., 2019). These 
systems are still in the initial phase of devel-
opment, but in the future, they will contribute 
to offering workers information in real-time to 
enhance their procedures in the execution of 
work and decision making. This system sup-
ports a variety of services, such as selecting 
parts in a deposit and sending instructions of 
repair through mobile devices (RÜSSMANN 
et al., 2015). Most companies, suppliers, and 
customers are rarely integrated by an informa-
tion technology system. Industry 4.0 promotes 
horizontal and vertical integration systems, in 
which a universal connection is established 
that is able to involve the value chain, making 
companies, departments, functions, capacities, 
and clients more cohesive (RÜSSMANN et al., 
2015). Companies started to use data storage in 
clouds and some analytical applications. How-
ever, the necessity of intensifying the sharing of 
data on websites and companies is remarkable. 
Cloud technologies are being enhanced to the 
point of monitoring and controlling processes 
that may be based on the cloud (RÜSSMANN 
et al., 2015).

Companies already use additive manufac-
turing with 3D printing and they usually use a 
prototype to produce an individual component 
(RÜSSMANN et al., 2015). 3D printing builds 
an object in a tridimensional way using a digital 
model (SCHWAB, 2016). Additive manufacture 
is a process of automated fabrication under-
pinned in making tridimensional physical ob-
jects from 3D-CAD data without using tools that 
depend on pieces. It has been originally named 
3D printing (GEBHARDT, 2012). 

Cybersecurity will be vital for Industry 
4.0, once companies will need to intensify the 
use of connectivity and production systems will 
need data protection (RÜßMANN et al., 2015; 
SUÁREZ et al., 2019). In France, 63% of instal-
lation managers consider cybersecurity crucial 
for its competitiveness (SKILTON; HOVSE-
PIAN, 2018). Cyber-physical systems connect 
virtual space to physical reality, integrating 
computing, communication, and storage skills. 
“Communication must happen in real-time reli-
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ably and safely, with a stable and efficient oper-
ation.” (CHENG et al. 2016 apud SILVA, 2017, 
p. 22). In addition, the use of nanomaterials and 
nanosensors makes it possible for automated 
vehicles to be a megatrend for the development 
of the industry (SCHWAB, 2016).

The revenues of the manufacturing sec-
tor will increasingly depend on the rise of new 
technologies (LORENZ et al., 2015). The im-
plementation of Industry 4.0 predicts a better 
efficiency in the production and decrease of 
costs (RODRIGUES; JESUS; SCHÜTZER, 
2016). Soon, workers, machines, feedstock, 
and robots will establish real-time communica-
tion; digitalization will transform factories into 
smart factories.

4.2 NEW ONGOING GUIDELINES 
TO STRUCTURE A PUBLIC 
AGENDA IN THE LIGHT 
OF THE INDUSTRY 4.0

Nationalist protection policies of inven-
tion and innovation already integrated the set 
of policies in the old mercantilism in the initial 
period of the first Industrial Revolution in Great 
Britain. Protection measures depended more on 
an entrepreneurial performance that kept mo-
nopolistic exploitation of radical innovations 
that became crucial to the presented concen-
tration (FREEMAN; SOETE, 2008). The dif-
fusion of Industry 4.0 will demand overcoming 
actions to deal with regulatory bottlenecks and 
technological infrastructure (KUPFER, 2016), 
especially in countries in which technological 
and industrial development are late. There are 
just a few competitive sectors in all of these te-
chnologies on a global scale (BRITO, 2017), 
referring to Brazil’s scenario. Upon reflection 
about the challenges that countries face to ela-
borate a positive agenda to increase their com-
petitiveness, a theoretical framework, which 
concentrated on the main concepts that charac-
terized Industry 4.0, has been found using bi-
bliographic research.  It has been observed that 
the main definitions that gathered a set of high 
technology that confers to Economics the title 

of being under the process of adoption of the 
Industry 4.0. From then on, some problems and 
demands, which emerged from the implemen-
tation of those technologies, and some authors, 
who already discuss those issues in recent li-
terature, have been deduced. These problems 
or demands for some countries, e.g. Germany 
(GTAI, 2014); The United States (most re-
cently launching the Strategy for American 
Leadership in Advanced Manufacturing Plan in 
2018) included in their public agenda, and they 
have already become public or private policies, 
whereas in other countries those demands are 
still in a phase of the debate (NATIONAL 
SCIENCE AND TECHNOLOGICAL COU-
NCI- USA, 2018). 

We present below some of these demands 
and problems from the main technologies that 
support Industry 4.0 according to Rüßmann et 
al. (2015) and The Boston Consulting Group 
that in 2018 performed a study in 26 countries 
to identify the main digital champions guided 
by those technologies. 

For each technology, some demands or 
problems that will be included in the possible 
public agenda guidelines will be discussed or 
remarked on by some researchers that are pre-
sented next: 

-Big Data: It will demand the improve-
ment of the means of data managing generated 
by companies (LORENZ et al., 2015; SUÁREZ 
et al., 2019; RÜSSMANN et al., 2015; BASL, 
2018; GEISSBAUER et al., 2018; SCHWAB, 
2016). There will be a reduction of people in 
the quality control and an increase of scientists 
in the data field as a consequence of the imple-
mentation of Big Data (LORENZ et al., 2015; 
TESSARINI JUNIOR; SALTORATO, 2018; 
SCHWAB, 2016). Comparative data in many 
different areas and sectors and solution gen-
erators will be used (GTAI, 2014; SCHWAB, 
2016; MAGRANI, 2018; SKILTON; HOV-
SEPIAN, 2018; FEDERAL MINISTRY 
ECONOMICS FOR AFFAIRS AND ENER-
GY, 2019; NARULA et al., 2020 ).

-Autonomous Robots: Increase of pro-
ductivity and competitiveness of companies 
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(GTAI, 2014; ROLAND BERGER STRA-
TEGY  CONSULTANTS, 2014; ARKTIS, 
2015; LORENZ et al., 2015; ENDOW, 2019; 
TESSARINI JUNIOR; SALTORATO, 2018; 
RODRIGUES; JESUS; SCHÜTZER, 2016; 
SCHWAB, 2016; KUMAR; KUMAR, 2019; 
FEDERAL MINISTRY ECONOMICS FOR 
AFFAIRS AND ENERGY, 2019; NARU-
LA et al., 2020). Replacement of human work 
over machines that can learn (GTAI, 2014; 
ROLAND BERGER STRATEGY CON-
SULTANTS, 2014; LORENZ et al., 2015; 
TESSARINI JUNIOR; SALTORATO, 2018; 
LAHTI, SAURUS; HELLGREN, 2018, 
KLINCEWICZ, 2019). Autonomous indus-
trial robots that cooperate with human workers 
(NARULA et al., 2020). Alteration of working 
relationships between company and men-ma-
chines-robots (GTAI, 2014; ROLAND BER-
GER STRATEGY CONSULTANTS, 2014; 
RÜSSMANN et al., 2015; LORENZ et al., 
2015; ENDOW, 2019; MOHELSKA; SOKO-
LOVA, 2018; SKILTON; HOVSEPIAN, 
2018). Workers’ capacitation must be reconsi-
dered and the educational system must prepare 
a worker that is able to interact with robots (RO-
LAND BERGER STRATEGY  CONSUL-
TANTS, 2014; ARKTIS, 2015; LORENZ et 
al., 2015; RÜSSMANN et al., 2015; ENDOW, 
2019; MOHELSKA; SOKOLOVA, 2018; 
BRITO, 2017; SCHWAB, 2016; SKILTON; 
HOVSEPIAN, 2018; GLEASON, 2018).

-Internet of Things (IoT): It will have 
to face challenges such as health care, urban 
mobility, safety and urbanism (GTAI, 2014; 
MAGRANI, 2018; BASL, 2018; SANTOS, 
2017; GEISSBAUER et al., 2018; WOLLS-
CHLAEGER; SAUTER; JASPERNEIT, 
2017; SCHWAB, 2016; SKILTON; HOVSE-
PIAN, 2018). Countries will need to enlarge 
the network’s expansion capacity (GTAI, 2014; 
SCHWAB, 2016; WOLLSCHLAEGER 
SAUTER; JASPERNEIT, 2017; MAGRANI, 
2018; GEISS BAUER et al., 2018; XU; XU; 
LI, 2018). One of the main current demands is 
the regulation of the internet of all that is al-
ready being executed and discussed in some 

countries (SCHWAB, 2016; WOLLSCHLA-
EGER; SAUTER; JASPERNEIT, 2017; TES-
SARINI JUNIOR; SALTORATO, 2018; 
SKILTON; HOVSEPIAN, 2018; ZHANG; 
CHEN, 2020).

-Simulation: Testing in the virtual world 
diminishes costs and increases the competitive 
advantages of the companies that own the sys-
tem. Rüßmann et al. (2015), Santos et al. (2018) 
and Schwab (2016) discuss the changes of the 
insertion of 3D simulation in the production 
sector and the competitive advantages for the 
companies that use these techniques. Therefore, 
process speed and the ability to predict methods 
and processes of the production line at an earlier 
stage using 3D simulation will increase (JOOS, 
2015; RÜSSMANN et al., 2015; SCHWAB, 
2016; SKILTON; HOVSEPIAN, 2018).

-Augmented Reality: The use of this 
technology will create the necessity of compa-
nies to enlarge the use of the IoT, the capacity 
of R&D and digital assistance systems (JOOS, 
2015; LORENZ et al., 2015, TESSARINI 
JUNIOR; SALTORATO, 2018; SANTOS, 
2017). There will be a generation of new bu-
siness models and new services in the market 
(GTAI, 2014; LORENZ et al., 2015; WOLLS-
CHLAEGER; SAUTER; JASPERNEIT, 2017; 
SKILTON; HOVSEPIAN, 2018). 

-Horizontal and Vertical Integration 
System: The total integration of companies, 
from their internal structure to their suppliers 
and consumers, has not been achieved yet (LO-
RENZ et al., 2015; SANTOS, 2017; WOLLS-
CHLAEGER; SAUTER; JASPERNEIT, 2017; 
SKILTON; HOVSEPIAN, 2018).

-The Cloud: The demand for research 
and development of innovative storage me-
thods will increase. Cloud computing econo-
mics will open Industry 4.0 to almost all orga-
nizations (ROLAND BERGER STRATEGY 
CONSULTANTS, 2014; ENDOW, 2019; 
SKILTON; HOVSEPIAN, 2018).

-Additive Manufacturing: There will 
be a creation of added value for the country and 
customization of mass products (GTAI, 2014; 
ROLAND BERGER STRATEGY CON-
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SULTANTS, 2014; SCHWAB, 2016; SAN-
TOS et al., 2018; SKILTON; HOVSEPIAN, 
2018). The high advantages of producing in 
cheap labor countries will decrease with In-
dustry 4.0 (SANTOS et al., 2018; SCHWAB, 
2016). It reduces the cycle of product develop-
ment until the launching in the market (GTAI, 
2014; SANTOS et al., 2018; SCHWAB, 2016; 
SKILTON; HOVSEPIAN, 2018; HALEEM; 
JAVAID, 2019). 

-Cybersecurity: It deals with data 
protection and companies’ industrial secrets 
(RÜSSMANN et al., 2015; SANTOS, 2017; 
SCHWAB, 2016). Data privacy will demand 
new systems and regulation (RÜSSMANN et 
al., 2015; SCHWAB, 2016; FERÁNDEZ-CA-
RAMÉS; FRAGA-LAMAS, 2019).

On the contrary of what could have been 
thought, work development depends on the 
adoption of technologies Manufacturing sec-
tors’ revenues will increasingly depend on the-
se technologies (ROLAND BERGER STRA-
TEGY CONSULTANTS, 2014).

These technologies may offer solutions 
to the demands, not only in the private sector 
but especially for the competitiveness of in-
dustries and countries (ROLAND BERGER 
STRATEGY CONSULTANTS, 2014; GEISS-
BAUER et al., 2018). These technologies can 
also offer solutions for health care, urban mobi-
lity, collective security, recycling, among other 
applications in different areas that are related 
mainly to the interests of policymakers’ actions 
(SCHWAB, 2016). Humanity’s greatest con-
cerns such as issues related to climatic changes, 
energy transformation, or large metropolis ma-
naging might receive many contributions from 
Industry 4.0’s megatrends (GTAI, 2014).

5 FINAL CONSIDERATIONS

Industry 4.0 aggregates a set of techno-
logies that connect manufacturing to suppliers 
and consumers, and it goes further, proposing a 
connection of the machines, men, robots, raw 
materials in real-time anywhere in the world. 
The main used technologies remain in develo-

pment and allow constant improvement of the 
processes of product manufacturing and servi-
ces. Big Data, augmented reality, the internet 
of all, 3D simulation, horizontal and vertical 
integration system, the cloud, additive manu-
facturing, and cybernetic security. Additionally 
to these technologies, their interaction through 
physical-digital, and biological domains, are 
characteristic of a Fourth Industrial Revolution. 

Countries such as Germany have been 
the pioneers in adopting the term Industry 4.0, 
and the United States that have used the term 
“Advanced Manufacturing” are in a technolo-
gical race to overcome infrastructure bottlene-
cks and technological limits. Since 2012, the-
se countries have been showing a consistent 
agenda that converted into a strategic plan of 
public policies to stimulate the development of 
the main cornerstones that involve Industry 4.0. 
Whereas other countries still have incipient po-
licies to answer to the demands that will emer-
ge from this theme.

The main demands that may be sugges-
ted for inclusion into an observed public agen-
da, through perusal are related to the develop-
ment of the main technologies of Industry 4.0. 
The labor market will be affected by interaction 
among men, machines, and autonomous robots 
that will have the ability to learn. Governments 
will have to reconsider the educational and ca-
pacitation system for the labor market. Besides, 
the technologies that allow connection need 
public and private investments. Other problems 
related to connection are related to the regula-
tion of the IoT and the matters regarding data 
security and companies’ and individuals’ infor-
mation privacy.

All of these technologies together may 
contribute to the demands of countries’ socio-
economic development and to elaborate on po-
sitive guidelines for countries’ government’s 
agendas. The construction of the agenda for in-
clusion in the public agenda is primarily related 
to competitiveness between countries. Increa-
sing the competitiveness of companies can ge-
nerate more jobs and income. However, the use 
of key technologies associated with industry 
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4.0 requires new challenges. The regulation of 
these new technologies should also be among 
the main agendas on the government and priva-
te agenda. As a research suggestion are studies 
on the implementation, execution, and evalua-
tion of public policies to support Industry 4.0.
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