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Abstract. Technological breakthroughs, such as the Internet of Things, Big Data
repositories, artificial intelligence or additive manufacturing, are triggering a
Fourth Industrial Revolution. This new revolution, also known as Industry 4.0, is
characterized by the combination of physical and digital worlds in digital ecosys-
tems that connect the different members in the value chain from clients to suppli-
ers and distributors. Companies are redefining their strategies based on this new
paradigm to obtain a competitive advantage. They aim to achieve more efficient
and flexible productive processes that can produce high-quality products at low
costs, investing on mass customization to satisfy their clients. Accordingly, gov-
ernments are implementing support programs that create a suitable environment
for the adoption of technological innovation strategies by the companies. Although
some programs may diverge in some objectives, they all aim to promote workers’
skills adaptation, technological supply development, and business modernization.
The Portuguese Government also released its program for Industry 4.0 support,
known as Portugal i4.0, which is intended to stimulate Portuguese economy dig-
italization. Furthermore, in latest years, it has been supporting projects through
European funds mobilizations from Portugal 2020 program. The present study
analyses whether companies that received financial support from Portuguese gov-
ernment to implement innovative projects, within the Industry 4.0 paradigm, were
able to improve economic and financial performance and competitivity gains. For
such purpose, it was applied an inference statistical method to analyse the differ-
ences verified in economics and financial indicators between the periods before
and after projects implementation in a selected group of companies.

Keywords: Industry 4.0 · Digitalization · Technology innovation ·
Competitiveness · Economic performance · Financial performance

1 Introduction

The 4th Industrial Revolution paradigm is a current priority on the executive committees’
agenda seeking to identify new opportunities to diversify markets and increase revenues
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[1]. By adopting new technology tools, companies seek to transform operations through-
out the value chain, increasing efficiency, flexibility and reliability to make them more
agile [1]. The digitalization of business and production processes is critical as it enables
better communication and cooperation throughout the value chain. The constant infor-
mation sharing with customers enables companies to offer customized products, which
can be obtained at more competitive prices due to the advances in manufacturing pro-
cesses [2]. Similarly, the direct link with different elements of the supply chain makes
its management much more efficient.

The new industrial revolution is a result of the technological advances of recent
years. The next-generation information networks emergence, the Internet of Things
(IoT) application to the industrial sector (Industrial IoT - IIoT), the radio frequency
identification (RFID) use, and the Big Data analysis and Cloud Computing use have
allowed data collection and analysis make the processes more productive flexible, faster,
and efficient, capable of manufacturing products with higher quality at reduced costs
[3].

Therefore, it is crucial that companies assess their current digital maturity and define
an appropriate strategy in order to meet the challenges of this new technological context.
According to a PWC study, published in 2016, based on responses from more than 2000
companies from 26 countries, at that time only 33% of the respondents considered their
company digitally advanced (i.e., had a high degree of their products, processes and
services digitalized) [6].

In this context, it is crucial that governments implement measures that promote
the creation of favorable conditions for the industrial sector digital evolution. These
conditions encompass numerous factors, such as the creation of financing channels, tax
incentives, technological infrastructures, access to global markets, proximity to teaching
and research centers and the training of human resources [5]. Therefore, the aim of this
study is to analyse whether the government financial support that is being invested in
Portuguese companies in the industrial sector, to implement projects within the Industry
4.0 paradigm, are allowing them to improve economic and financial performance and
competitivity gains.

2 Industry 4.0 Impacts and Challenges

After the evolution enabled by the steam engine, electricity, mass production, electronics
and automated production, the next phase of manufacturing evolution is now being dis-
cussed towards a complete production system digitalization, interconnecting machines,
people and processes [2]. Industry 4.0 aims to take advantage of emerging technological
advances to improve the industrial sector performance, enabling organizations to remain
competitive. The purpose of this new paradigm is to combine the physical and digital
worlds, namely through the creation of Cyber-Physical Systems (CPS), which allow full
digitalization of the physical assets and their integration into digital ecosystems [1]. This
principle is fundamental to the development of intelligent production processes com-
posed by sensorized machines and devices, with the ability to communicate in real-time
with each other and with other elements of the value chain in order to adapt to different
scenarios [6].
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The previous industrial revolutions had a strong impact, especially on the factory
floor and production processes. However, the 4th Industrial Revolution is expected to
have a broader impact, changing organizations’ versatility. In addition to anticipating
an improvement in the production processes with the introduction of new technologies,
this new paradigm has implications throughout the value chain, changing the way that
organizations relate to their suppliers and customers [2]. For example, according to the
study of Simões et al. (2019) [7], one of the main expected impacts of collaborative
robot’s adoption on assembly production lines is to obtain operational efficiency gains.
Participants in this study noted that the introduction of this technology improves product
quality and productivity, increases flexibility, and optimizes workspace utilization.

On the other hand, with IoT use in equipment monitoring it becomes possible to
detect and predict anomalies, through the processing of the collected information [8].
Another advantage of the use of IoT is energy efficiency improvement. Using pro-
duction cycle analysis, it is possible to make decisions that improve production lines’
planning towards an energy consumption minimization [8]. Through the adoption of
disruptive technologies and new business models developed towards the Industry 4.0
paradigm, approximately 57% of Portuguese industrial companies expect an average
revenue increase of up to 10% [4]. While around 55% of them expect cost reductions
above 10% and roughly 70% expect efficiency gains above 10% [4].

With the sophistication of the productive and organizational processes and their
interconnectedness, there are several changes in the products’ life cycle, working envi-
ronment and labor market, leading to the emergence of new challenges [1]. Thus, in
order to achieve better competitive levels, it is crucial that companies are prepared for
digital transformation by adopting the resources, strategies and frameworks best suitable
to face those challenges [9].

Alongwith capital investment, investment in human resources will be a critical factor
in this transformation process. According to Eurostat data, about 40% of European
workers have insufficient digital skills [10]. Jobs in this new context will require a
combination of multidisciplinary skills, which the current education and training system
cannot answer. According to Maresova et al., this is a field that should receive greatest
attention from companies and governments, these entities should combine efforts to train
workers in order to fit their skills with new technological trends and opportunities [11].

As the number of connected equipment and products increases, issues related to reli-
ability, system availability, and operational security become major challenges in orga-
nizations’ management. Therefore, investments in cybersecurity also become essential
to prevent data manipulation situations, unauthorized remote access, loss of intellectual
property, or in extreme cases “sabotage” of the facilities [12].

Table 1 lists the major impacts and challenges of implementing a pro-Industry 4.0
strategy that emerge from the previous literature review.
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Table 1. Key impacts and challenges of Industry 4.0 [1–4, 7, 9, 11]

Impacts Challenges

Operational efficiency Alignment with strategy

Increased productivity Resistance to change

Cost reduction Infrastructure investment

Bulk customization Human resources training

Supply chain optimization Standards creation

Labor market change Cybersecurity

3 Industry 4.0 Support Programs

Governmental institutions in various countries have, over the last few years, developed
strategic programs aimed at supporting the transformation of their industrial sectors.
Conscious of the potential impacts that the adoption of new digital technologies can
have on the efficiency and competitiveness of their economies, governments have been
implementing policies that seek to capitalize on the strengths of their industries but also
to mitigate their gaps.

The strategic programs of the different countries seek to adapt their context to the 4th
Industrial Revolution and undertake different approaches depending on their political
traditions, degree of centralization, institutional infrastructures, and type of technolo-
gies [13]. However, there are significant commonalities between the different strategic
programs, particularly in what concerns workers’ skills adaptation, technological sup-
ply development and companies’ modernization [14]. Furthermore, there is an effort
of international cooperation towards a joint priority regarding the standardization of
digital technologies and the transference of scientific and technological knowledge [2].
Some programs that are being implemented are Platform Industry 4.0 from Germany,
Alliance pour l’Industrie du Futur from France, Advanced Manufacturing Partnership
from the USA, Made in China 2025 from China, Make in India from India, and Industry
Innovation Movement 3.0 from South Korea.

The 4th Industrial Revolution is a notable opportunity for Portugal to overcome some
of its competitive barriers, such as lack of internal market scale and peripheral location.
According to the 2016 Digital Economy & Society Index of the European Commission,
Portugal was in 15th position, in terms of the level of digital competitiveness, above
the European Union (EU) average. In another UBS study, which analysed 45 countries,
Portugal was the 23rd most well-prepared economy to adopt Industry 4.0, with its infras-
tructures, innovation capacity and general competences as its main added value. As a
conclusion of these studies, it can be inferred that although the country is reasonably
well prepared for this transformation, that preparation is not yet reflected in its current
level of competitiveness [15].

With the aim of generating the conditions for the development of industry and
national services in the digital age and promoting the adoption of new technologies, the
Ministry of Economy launched in 2017 the first phase of the program “Portugal i4.0”.
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For the elaboration of this program, interviews, workshops, and auditions were carried
out with the main stakeholders from different sectors of the Portuguese economy, with
the participation of more than 200 entities and companies, including multinational com-
panies such as Bosch, Volkswagen, Altice-PT, Siemens, Microsoft, Google, Huawei or
Deloitte [16]. The strategic plan consisted of 60 public and privatemeasures grouped into
six major areas of priority action: Human Resources Training; Cooperation Ecosystem;
StartUp i4; Financing and investment support; Internationalization; Legal and regulatory
adaptation. These areas aimed to achieve three main objectives: accelerate the adoption
of Industry 4.0 technologies and concepts in the Portuguese companies; promote inter-
nationally the Portuguese technology companies; and, make Portugal an attractive hub
for investment in the Industry 4.0 context [17].

In order to accelerate the investments and adhesion by the national companies, the
Government has forecast the injection of up to 4.500 million euros in the Portuguese
economy in the following years, with about half of that amount (up to 2.26 billion) being
mobilized from the European Structural and Investment Funds through Portugal 2020.
After two years of implementation of the first phase of the Portugal i4.0 program, which
wasmainlymobilizing and demonstrating, 95%of themeasureswere implemented, with
over 24,000 companies and 550,000 people covered by the different initiatives [18].

In April 2019, the second phase of the program was launched, featuring a more
transformative logic, designed to expand the number of companies that truly capitalize
on the benefits of Industry 4.0 [18]. Analyzing the results of the first phase, the companies
that benefitedmost from the initiatives implemented were those with a greater awareness
of the themes and benefits related to Industry 4.0 andwith greater availability of resources
and skills [18]. Therefore, for Phase 2 to truly have the intended transformative impact,
it would be necessary to mobilize companies with a lower level of maturity in terms of
digitalization. To this end, it was necessary to implementmeasures aiming tomitigate the
difficulties of companies in the implementation of this type of project, usually associated
with a smaller financial and human resources capacity, and it was also fundamental to
promote the sharing of resources and knowledge among SMEs [19].

In order to bridge the identified gaps and leverage a generalized transition to Indus-
try 4.0, the 2nd phase of Portugal i4.0 considers it necessary to act on three strategic
lines: Generalize i4.0, Enable i4.0, Assimilate i4 .0 [18]. In this phase it is estimated a
mobilization of public and private investments in the amount of 600 million euros over
the following two years. The goal is to involve more than 20,000 companies in various
initiatives, train more than 200,000 workers, and finance more than 350 manufacturing
projects [20].

4 Method

Companies and Governments have over the past few years joined forces to improve
the digital capabilities of the Portuguese industry. The definition of appropriate policies
and strategies are crucial to ensure a successful transition to the digital age. Taking this
into consideration, this study aims at understanding whether the government financial
support provided for the Portuguese companies in the industrial sector to implement
projects within the Industry 4.0 paradigm in recent years are allowing them to improve
economic and financial performance and competitivity gains.
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4.1 Sample Selection

To conduct this study the companies in the Portuguese industrial sector that had imple-
mentedprojectswithin the Industry 4.0 paradigmwere considered.The sample of compa-
nies in this study consists of those that received financial support to conduct the projects,
under the Portugal 2020 program. The database of Portugal 2020 program (available on
the official website) was used to identify the companies with approved projects between
January 2014 and September 2018. Since the aim of this study is to analyse the impacts
resulting from the implementation of the Industry 4.0 paradigm, aminimum of 2 years in
the time gap was considered for each company. Therefore, in this study, only companies
with projects approved before 2017 were considered.

The projects in the Portugal 2020 official database were not typified within the
Industry 4.0 paradigm. To overcome this difficulty, it was decided to select projects
that promote the digitalization, the use of information and communication technologies,
and the development of intelligent and interconnected systems in the productive and
business context. The projects were selected searching for keywords related to Indus-
try 4.0 paradigm in the descriptive texts, in the titles, and the synthesis of the project
proposals, similar to the technique applied in the study of the Agência Nacional de Ino-
vação, in its study about R&D projects related to Industry 4.0, co-financed in QREN and
PT2020. The keywords used were: Smart Factory; Business intelligence; Digitalization;
Robotics; Automation; Internet of Things; Cloud computing; Artificial intelligence; Big
data; Machine learning; Data mining; Additive Manufacturing; Advanced Materials;
Industry 4.0; i4.0.

Based on the previous criteria, a first sample of 89 projects was obtained. However,
this first selection of projects, included projects implemented by companies, as well as
Universities, Research Institutions, Business Associations or Municipalities. Since the
scope of this study is focused on projects implemented in companies, a new filter was
applied and a final sample of 54 projects were selected (those conducted in companies).
As referred before, the database is organized by projects, and a company can have more
than one project. The 54 projects selectedwere implemented in 41 companies. A detailed
analysis on the project description of these 54 projects allowed to exclude 12 projects
that did not fit the study objective. After this detailed analysis, the final sample resulted
in 42 projects, corresponding to 31 companies (Fig. 1).

4.2 Variables Selection

A literature review was performed to identify the variables to use that best represent the
measures aimed for this study: economic and financial performance, and competitivity
gains. However, there is no consensus regarding the variables that should be used [22].
Therefore, the variables to conduct the analysis were defined based on their capacity to
measure the economic and financial performance within the context of this study. In the
following paragraphs the selected variables are presented.

Turnover (NR), which allows companies to measure corporate growth, while their
competitive position in the global market may be evaluated through the Exports variable
(EXP). One of the most anticipated effects of the implementation of Industry 4.0 is the
impact on business productivity [2]. Thus, by assessing the evolution of Gross Value
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Fig. 1. Selection of the study sample

Added (GVA), one can see if there was an exponential impact on resource use optimiza-
tion [23]. Similarly, by relating the GVA and the average number of workers with the
Apparent Labor Productivity (ALP) variable, one can evaluate the efficiency of the use
of human resources in productivity.

The evolutionof Industry 4.0 paradigmrequires companies tomakehigh investments.
Through the Return on Assets (ROA) analysis, it is possible to measure the return
on capital of the company, since this variable allows us to evaluate the capacity of
companies to generate profit by making investments [24]. However, it is important that
these investments do not compromise the company’s ability to pay off its debts in the
short term, so this study will also consider developments in the liquidity ratio (LQD),
namely the overall liquidity ratio [23]. Similarly, the financial health of companies can
also be assessed through Financial Autonomy (FINAUT) [25]. Regarding the long term,
it is advisable to resort to the degree of solvency (SOLV), since it allows to measure,
for long periods of time, the firm’s solidity against the foreign capital invested in the
company [26].

Having defined the companies’ sample and the variables to use, the data (values for
the variables)were collected using theSabi database [https://sabi.bvdinfo.com/]. This is a
private database that contains historical detailed financial information for the Portuguese
companies. Based on the financial data collected in Sabi, on the two time periods of the
analysis, the values of the economic and financial variables were calculated.

4.3 Data Analysis

This study aims to analyse whether companies that received financial support from Por-
tuguese government to implement innovative projects, within the Industry 4.0 paradigm,
were able to improve economic and financial performance and competitivity gains. In
this way, it is intended to assess the differences in economic and financial performance
between the ex-ante and ex-post periods. To conduct the data analysis a paired samples
method was applied, since it is intended to analyse the behavior of quantitative vari-
ables of the same group of companies at two different instants in time, between which
occurred events that may have influenced the evolution of variables [21]. The analysis

https://sabi.bvdinfo.com/
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of variables differences in these two instants in time, aims to assess the existence of
statistically significant differences between the preceding period and the period after the
financial incentive application.

In this type of studies, it is usual to use the parametric test, t-test, as it is a test that
allows verifying if there are statistically significant differences between the variables
average, considering the two time periods, through a test of hypothesis (t-test) (Eq. 1)
[21]. However, given the small size of the sample (31 companies), it is recommended,
before applying the t-test, to test the variables for the normal distribution. If the test
rejects a normal distribution of the variables, a nonparametric test, such as the Wilcoxon
test, should be used [21].

{
H0 : µt−1 = µt+1

H1 : µt−1 < µt+1
(1)

5 Results Presentation and Discussion

The sample consists of 7 large, 10 medium, and 14 small companies. In terms of location
(NUTS II), the 31 companies are mainly located in the North region, in a total of 17
companies, followed by the Center region with 10 companies. Overall, the 31 companies
had a total eligible expenditure allocated to the operation of e 82 330 950, resulting in
a total approved funding of e 36 728 950. Regarding the funding, the projects were
financed by European Structural and Investment Funds, more specifically, 35 funded by
the European Regional Development Fund (ERDF), and 7 by the European Social Fund
(ESF).

5.1 Hypothesis Test Results

For the data analysis, the advanced statistical analysis software, SPSS (Statistical Pack-
age for the Social Sciences), version 25, was used. Since, the sample contains only 31
values for each variable, the Shapiro-Wilk test was used to assess the normal distribution
of the variables.

After this test, it was possible to conclude that only the “financial autonomy” variable
follow a normal distribution (for both periods, before and after the project implementa-
tion) with a significance value higher than 0.05. The t-test was only used for this variable.
For the remaining variables, the Wilcoxon test was applied.

These two tests were applied to the variables according to their distribution, in order
to assess if there were statistically significant differences between the values in the
two periods, ex-ante and ex-post the allocation of the structural fund. Table 2 presents,
for each variable, the type of test that was applied, the Hypothesis test results and the
significance value. In order to understand the evolution direction of the variables, it was
decided to calculate the growth rates for each of the variables.
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Table 2. Hypothesis test results

Variables Test Result Significance Growth
rate

NR Wilcoxon Rejected 0,000 28,17

EXP Wilcoxon Rejected 0,004 25,93

GVA Wilcoxon Rejected 0,006 38,89

ALP Wilcoxon Accepted 0,739 0,96

ROA Wilcoxon Accepted 0,327 −15,87

LQD Wilcoxon Accepted 0,845 −3,70

FIN AUT Teste t Accepted 0,417 5,80

SOLV Wilcoxon Accepted 0,170 23,93

5.2 Hypothesis Test Results

The hypothesis test results allows to conclude that only three variables, turnover (NR),
gross value added (GVA) and exports (EXP), presented statistically significant dif-
ferences between the two periods. As such, only for these three variables is possible
to conclude that the technology/process implementation have statistically significant
differences regarding the Community funds application.

By analyzing the growth rate of these three variables, it can be seen that they evolved
favorably, which corroborates the expectation on improving operational efficiency and
competitiveness gains associatedwith the implementation of projects within the Industry
4.0 paradigm. The results obtained are significant, especially when compared with the
aggregate results of the manufacturing sector for the period 2014–2017. For example,
in the case of turnover, between this period, it appears that the sector grew 12,07%
[27], significantly lower than the 28,17% growth rate for the companies in the sample.
Similarly, in the case of the value-added and exports variables, there are significant
differences. In the case of gross value added, the sector grew by 25,35% [28], also below
the 38,89% of the companies in the sample. In the case of the value of exports, it was
estimated that the sector grew by 8% [29], considerably below to the 25,93% for the
companies in the sample.

On the other hand, it is also important to understand why the remaining five variables
(apparent labor productivity, return on assets, liquidity, financial autonomy, solvency)
did not yield statistically significant results. The first explanation could be the presence
of “other non-considered factors”, that go beyond the implementation of co-financed
projects, which could influence the evolution of variables. For example, for the apparent
labor productivity one possible explanation could be the lack of adequate skills of human
resources to take full advantage of the technology, or the lack of investment in training
the human resources to optimize the use of new technologies. In the case of the return
on assets variable, the results may have been influenced by the short period considered
in the study. Therefore, it may suggest considering a longer post-implementation period
for analysis. Although this suggestion may also be considered to justify the negative
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results on the financial variables (ROA and LQD), the results may also be justified by
the financial situation of each company prior to project implementation.

5.3 Discussion

During the research, it was not possible to find quantitative studies that assessed the
impact of Industry 4.0 strategy on the companies’ performance variables. However,
there are several studies that, although not focusing directly on Industry 4.0 technolo-
gies implementation impact, analyse the performance of companies that have applied
innovation strategies. The results of those studies can be useful to compare with the
results of this study, since the last ones also involve innovation.

For example, the study “Destination: Growth and Innovation” conducted by COTEC
Portugal (2017) [30] concludes that the most innovative SMEs tend to outperform other
SMEs. This study indicates that when comparing these two groups of companies, the
most innovative SMEs have a net result 7.8 times higher and a turnover 3.7 times higher.
Our results are in linewith the results obtained in this study, since the companies analysed
had a higher turnover than their sector. Similarly, the results of Correia & Costa (2016)
[26], shows that for the total sample of companies that implemented co-financed projects,
aiming at innovation, technological development, qualification, and internationalization,
all the variables, except apparent productivity of the work, presented similar results.

On the other hand, the results of our study can also be compared with the perspec-
tives that entities and entrepreneurs have on the implementation of Industry 4.0 related
projects. For example, according to a study conducted by PWC [4], 43% of Portuguese
industrial companies are expected to achieve revenue increases of over 10% by imple-
menting Industry 4.0 projects, in addition to an improvement in resource efficiency and
cost reduction. This study also estimates that production times can be accelerated by
about 120% and the time to put the products on the market can be reduced by about
70% [4]. The results obtained for the evolution of gross added value, turnover and
exports allow us to conclude that expectations about efficiency gains, cost reduction and
increased revenues can be achieved through a strategy of technological updating.

Another conclusion from this PWC study is that more than half (60%) of the national
companies surveyed expect that investments in Industry 4.0 can be paid back within
2 years or less through an investment of approximately 5% of annual revenues. A similar
value (56%) was presented in this PWC study for the overall companies on the other
countries surveyed [4]. However, in our study, the hypothesis test results for the asset
return variable did not allow to verify the existence of statistically significant differences,
so, as already mentioned, it will be expected that a period of more than two years will
be necessary in order to truly return on the investments made in this area. Therefore, the
optimistic expectations of most respondents in the PWC study may not be true.

6 Conclusions

The implementation of the Industry 4.0 paradigm in the industrial sectors is expected
to improve companies’ performance and competitivity gains. The financial support pro-
vided by governments is crucial for the ability of making such investments, and, con-
sequently, improve local economies. This study aimed to analyse whether government
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financial support invested in Portuguese companies of the industrial sector to implement
projects within the Industry 4.0 paradigm are allowing those companies to improve eco-
nomic and financial performance. The results show that turnover, gross value added, and
exports of companies supported by the government in projects within the Industry 4.0
paradigm present statistically significant differences for the results before and after the
implementation of the projects. Given the high growth rates for turnover and exports,
it can be argued that the expectations of increased revenue and competitiveness associ-
ated with the implementation of Industry 4.0 were met. Similarly, the increase in gross
value-added shows that the adoption of new technologies and new organizational mod-
els makes possible to optimize the use of resources, and, therefore, increase operational
efficiency and cost savings.

Taking into account the results of this study, to achieve the full potential of Industry
4.0, it will be necessary that Governments promote measures that allow the industrial
sector to digital update itself. The current industrial revolution requires that the various
elements of the value chain (suppliers, producers, distributors, retailers) be at similar
digitalmaturity levels, in order to guarantee a fluid and efficient exchange of information,
capable of promoting the optimization of processes and cost reduction.

The short period of analysis may have been one of the major study’s limitations. This
study only considered projects targeted at Industry 4.0 that were implemented with sup-
port from the Portugal 2020 program. In order to have data to compare the performance
and competitiveness of companies before and after the project, it was decided to limit the
analysis to companies that received funding between 2014 and 2016. Since the nature
of this type of projects, in general, implies a significant transformation of production
processes and management practices, which are assumed to take a long time to oper-
ationalize and realize the expected performance gains, the time window analysed may
be too short to evaluate the impact in some performance and competitive dimensions,
such as apparent labor productivity, return on assets, liquidity, financial autonomy, and
solvency, which did not yield statistically significant results in this study. Another limi-
tation of the present study is the difficulty in isolating the origin of the impacts analysed.
In other words, it is assumed that the financial support and the nature of the implemented
projects were responsible for improving the competitiveness indicators that proved to be
statistically significant (turnover, gross value added and exports). However, one cannot
completely exclude the possibility that other factors related to the companies’ context
could also have impact on these results.

This study could be complemented, in the future, with interviews with companies’
managers in order to understand and contextualize the quantitative results. These inter-
views can be used to understand how the projects were implemented, what synergies
were created within the company and with the other elements of the value chain, what
major changes occurred at the level of structures and organization, what were the major
obstacles and challenges they faced during the implementation.
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