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Abstract: This study investigates the social representation of Blockchain from the perspective of
professionals in Brazil, herein considered as a proxy for emerging markets, and then compares the
results found with the existing academic literature on the concept of Blockchain. To do that, the
social representation theory was applied, operationalized through the words evocation technique.
Security, bitcoin and decentralization were the categories located in the central nucleus of the social
representation of Blockchain, while innovation, data, network, cryptocurrency, and technology were
the categories located in the peripheral system. Based on the results obtained, there was a perceived
strong association of Blockchain with bitcoin, one of its applications, and a dissonance between
the existing academic literature and the perception of Brazilian professionals about the concept of
Blockchain, as the latter is a privilege of the technical and operational issues of Blockchain to the
detriment of its strategic potential. This dissonance can cause Blockchain initiatives to have results
below expectations. Finally, Brazilian professionals did not realize the potential for inclusion of
Blockchain in an emerging market such as Brazil and did not notice the need and relevance of a
specific legal governance for Blockchain, an issue also forgotten by academia.

Keywords: Blockchain; social representation theory; words evocation technique; constructs definition

1. Introduction

Blockchain became known worldwide from 2008 onwards with the publication of an
article written by an author under the pseudonym of Satoshi Nakamoto and the ensuing
advent of the bitcoin cryptocurrency [1]. Despite having emerged to control bitcoin trans-
actions, Blockchain is not restricted to this area [2]. In fact, after a few years of success due
to bitcoin, other sectors have shown interest in expanding the range of use of Blockchain,
making it an alternative to ledgers [3,4]. Indeed, Blockchain is responsible for providing
security to data storage and exchange flow, without the intermediation of a “central entity”,
working as a validator of this process and being able to prove when and by whom the data
was generated, which leads to impossibility of frauds [5]. Thus, Wright and De Filipe [6]
point out that for the first time it is possible for strangers to reach a consensus on the
execution of transactions without the interference or validation of a “central entity”. This
feature has the potential to reduce the importance of regulatory actors, as it decentralizes
the storage and management of information.

Among the several possible applications of Blockchain, one can mention: self-executing
digital contracts (smart contracts), new governance systems, asset registers of different
natures, and public registries, to name just a few [4–6]. However, despite the importance of
Blockchain, there is a notorious difficulty in clearly defining it, which makes it a polysemic
concept [7,8]. In other words, a question remains regarding the concept of Blockchain
per se [9]. Is this concept independent of the context where it is implemented? In other
words, what is the perception of professionals in emerging markets [10] regarding this
construct? Do they perceive Blockchain as the construct that has been portrayed in the
existing literature produced by academia in developed countries?
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Based on that, this work intends to answer the following research question: What is
the social representation of Blockchain according to Brazilian professionals involved with
it? Therefore, through social representation theory (SRT), this research aims to identify
the elements belonging to the central nucleus and the peripheral system of the social
representation of Blockchain from the perspective of Brazilian professionals who are
somehow familiar with this technological paradigm. In addition, this work aims to compare
the existing scientific literature on the concept of Blockchain with the perception of Brazilian
professionals on the subject in order to verify whether there is dissonance between these
two groups.

The option for the Brazilian context in this research is justified by the very fact that
Brazil is one of the leading countries in the world in IT spending and represents about
half of the total IT spending in Latin America. Besides, as Blockchain has evolved as
a dominant technological paradigm in recent years, most organizations in Brazil have
developed and used Blockchain applications both in the private sector [11,12] and in the
public sector [12,13]. Thus, in this work, Brazil is considered a proxy for emerging markets
that are taking advantage of Blockchain.

Furthermore, as most research on the Blockchain concept has been carried out in devel-
oped countries [14], it is important to verify whether this literature has taken into account
the context found in developing countries and whether it really reflects the potential of
Blockchain to generate inclusion in these nations, in line with the Sustainable Development
Goals of the United Nations [15–17].

1.1. Theoretical Background
1.1.1. Blockchain

As already mentioned, the concept of Blockchain emerged in 2008 through an arti-
cle written by an author under the pseudonym Satoshi Nakamoto [18]. In that article,
the author proposed a decentralized technological system, called timestamp and, later,
Blockchain, to prevent a cryptocurrency transaction from suffering double-spending—a
potential vulnerability of bitcoin transactions associated with the duplication of transacted
values, that is, the use of the same payment unit in different transactions [19].

The system created by Nakamoto is a combination of several other systems developed
previously, such as b-money and HashCash, which also aimed to create a decentralized sys-
tem capable of validating transactions without the need for a central authority to legitimize
the process. These systems, however, did not resolve the issue of double spending [18,20].

By mistake, the terms Blockchain and bitcoin have often been confused [21]. However,
bitcoin represents only one of several possible applications allowed by Blockchain [22].
In other words, Blockchain represents the technology underlying bitcoin, i.e., it is the
platform on which bitcoin is built [1]. According to Lakomski-Laguerre and Desmedt [23],
the innovation brought about by the advent of the bitcoin cryptocurrency does not reside
in the currency itself but in its payment system, which enables the execution of financial
transactions without a central regulatory agent, that is, the innovation associated with
bitcoin resides in Blockchain. In fact, for Yli-Huumo et al. [3], data integrity without any
third-party intervention, anonymity, and security are the strengths of Blockchain, which
has aroused interest in several sectors and companies. Blundell-Wignall [24] states that
the absence of an intermediary that holds the entire repository of data records associated
with a trade drastically reduces transaction costs, which is one of the main advantages
of Blockchain.

In scientific literature, Blockchain is presented in different ways and as having different
possibilities of application in the real world. Table 1 presents the different approaches asso-
ciated with this issue in order to show the plurality of concepts associated with Blockchain.

Besides, Table 2 gathers the main features of Blockchain, according to the perspective
of different academics.
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Table 1. Summary of the concepts of Blockchain.

Item Concepts of Blockchain References

1

Blockchain is a chain of blocks where each block contains information. More specifically, this term is
used to identify a type of database distributed in a network with several participants, in which there

is no central controlling entity and where no participant is more reliable than the other, therefore
depending on a decentralized consensus.

[25]

2 Blockchain is a chain of blocks joined by hashes. [26]

3 Blockchain is a distributed ledger that represents the consensus of every operation that took place
on the network. [1]

4 Blockchain is a database for storing transactions that are shared between all parties on a network. It
serves as a (encrypted) ledger for information. [27]

5
Blockchain is a secure business network in which participants transfer items of value (assets) through
a common distributed ledger, which each participant has a copy of, and with the content in constant

synchronicity with the others.
[28]

6 Blockchain is a shared and distributed ledger that facilitates the process of recording transactions and
tracking assets in a commercial network. [29]

7
Blockchain is a public distributed online database that can be updated by any node participating in

the peer-to-peer (P2P) network. This update is based on consensus between the nodes, being
guaranteed by a proof-of-work algorithm that has as the main objective of hindering cyber-attacks.

[30]

8 Blockchain is a distributed transactional database spread across different nodes of a network. [31]

9 Blockchain is a list of validated blocks, each linked to its predecessor, until reaching the genesis block. [20]

10 Blockchain is a distributed, shared and encrypted database that functions as an irreversible and
incorruptible public repository of information. [6]

11 Blockchain is a technology that makes use of a distributed and decentralized architecture for record
transactions so that a record cannot be changed retroactively, making this record immutable. [32]

Table 2. Summary of the main features of Blockchain.

Features of Blockchain Keywords References

Two parties can make exchanges without the intermediation of
a third party. Trust

[33]

Users control their transactions and the information transmitted. Users’ empowerment

Data made available through Blockchain is complete, dated, and accurate. Quality

Due to its distributed network, the Blockchain network has no central
point of failure. Durability

Perform transactions as determined by established protocols. Integrity

Changes are publicly visible to all parties, and there is no possibility to
change or delete information. Transparency and immutability

A single ledger. Simplification of the ecosystem

Transactions performed through the Blockchain can be completed in
minutes and are processed 24 h a day, 7 days a week. Quickness

End of intermediaries. Transaction costs, Decentralization

Any document or asset can be expressed in code form or referenced by
a ledger entry. Digital

It is not necessary to have an intermediary that owns the entire data
logging repository. Decentralization

[34]End of intermediaries. Transaction costs, Decentralization

For any change in a block, all subsequent blocks are also changed, so
that, once registered, there is no possibility of subsequent changes. Immutability
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Table 2. Cont.

Features of Blockchain Keywords References

As a new calculation would require enormous computational
processing, the existence of a long chain of blocks makes the entire

history of the Blockchain immutable.
Immutability, Security [20]

A Blockchain network is premised not to depend on a central authority,
with the nodes of the network being responsible for validating the

transactions carried out.
Decentralization

[32]If an operation is not completed, all previous operations are reversed
and subsequent ones are cancelled. Integrity

Ability to view any and all transactions on the Blockchain network, by
any node belonging to the network Transparency

Trust is intrinsic, not extrinsic. Integrity of the network

[1]

Power distribution through a point-to-point network with no
point of control. Distributed power

The system aligns the incentives of all participants. Value as incentive

Security measures are built into the network with no point of failure
and participants must use encryption. Security

By eliminating mistrust between people, there is no need to know their
true identities, thus ensuring users’ anonymity. Privacy, Anonymity

Property rights and individual freedoms are recognized and respected. Reserved rights

The economy works when it works for everyone. Inclusion

To facilitate the understanding and subsequent analysis of the Blockchain construct,
seven dimensions were consolidated from Table 2, according to the ideas of Oberländer
et al. [35]. and Nickerson et al., [36] on the creation of a taxonomy to consolidate different
perspectives ascribed to a construct. Table 3 presents these dimensions as well as the
keywords associated with them.

Table 3. Main Dimensions of the Blockchain Construct.

Privacy Users’ empowerment; Reserved rights; Privacy; Anonymity

Inclusion Inclusion

Integrity Integrity; Integrity of the network

Decentralization Decentralized; Distributed power

Security Security; Trust; Data immutability; Quality; Durability

Simplification Simplification of the ecosystem; Transaction costs; Digital

Value Value as incentive

1.1.2. Social Representation Theory

The theme of collective representations, proposed by Émile Durkheim in 1886, was
rescued by Serge Moscovici in 1950 and published in 1961, through his doctoral dissertation
entitled “La Psychanalyse, son image et son public” [37]. Durkheim, through collective
consciousness, eliminated or minimized individual differences, creating a “unity” based
on the reflection of collective representations. These collective representations, as well as
“social facts”, have coercive power, are outside the individuals, and predate them [38]. That
way, Moscovici drew on Durkheim’s “collective” concept to create the concept of social
representation [38]. Moscovici considers representation a form of socially elaborated and
shared knowledge, according to the psychological and affective reality in which individuals
are inserted [38].
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According to Sêga [39], social representations seek to understand everyday reality.
This is based on the knowledge developed by society and social groups, which determines
their reactions and perceptions about the events and situations they are part of. In other
words, social representation is the practical knowledge that justifies customs, contributing
to the social construction of reality [39]. For Jodelet [40], it is important to understand the
relationship between a person (or object) and the environment in which they are inserted,
as it is in a group and not in isolation that the world is shared, and representations of reality
are created.

Another definition of social representation, very much used due to its clarity and
conciseness, is that of Jodelet as quoted by Mazzotti [41], p. 18: “a form of socially
elaborated and shared knowledge, with the practical objective of contributing to the
construction of a common reality for a social group”.

The social representation theory (SRT), according to Arruda [42], establishes the
existence of two different ways of understanding reality and communicating it, namely
consensual and scientific. Both are indispensable for human life, with no hierarchy or
separation between them, only with differentiated purposes. While the consensual form is
mainly constituted by everyday life, the scientific form is constituted by its internal laws,
rules, and hierarchies. For Arruda [42], social representations are more often developed in
the consensual sphere. Besides, Vala [43] argues that social representations feed not only
on scientific theories but also on major cultural axes, formalized ideologies, experiences,
and everyday communications.

Based on those ideas, Moscovici began a rehabilitation of common sense and popular
knowledge, going against the Enlightenment and Marxist ideals that believed that the
overcoming of error and ignorance would only happen through the scientific universe [42].
In this sense, approaches were developed to implement SRT in a practical way, such as the
Central Nucleus Theory developed by Abric [44] and presented below.

1.1.3. Central Nucleus and Peripheral System

The central nucleus theory was proposed by Jean-Claude Abric in 1976, as a com-
plement to Moscovici’s Social Representation Theory, being later complemented by other
collaborators of Abric [41,45,46]

Abric’s proposal establishes different levels of importance for the elements that make
up a social representation [47]. The most important elements are organized in the so-called
central nucleus, which gives meaning to the representation, and the less important ones
comprise the peripheral system. For Abric, every social representation is organized around
a central nucleus that, simultaneously, determines its meaning and its form of internal
organization [47]. Indeed, the central nucleus is directly linked to historical, ideological,
and sociological conditions, that is, to collective memories and norms that govern a social
group. In it are the social thoughts that underlie the identity and continuity of the social
group in question, which tend to be non-negotiable [41]. The categories that comprise
the central nucleus are, therefore, more stable and resistant to change [47,48]. When
undergoing some modification, the central nucleus of a social representation creates a new
identity [41,48]. However, such modifications in it are rare and, generally, restricted to
situations that lead the individual to radically revise their values and expectations [49].
Besides, the central nucleus has three essential functions [50]:

(a) Generator—associated with the creation or transformation of a social representation.
(b) Organizer—associated with the nature of the connections between the elements

of a representation.
(c) Stabilizer—associated with elements that are more resistant to change.

In addition to the central nucleus, there is the peripheral system, which constitutes
the operative part of the social representation, being less stable than the central nucleus.
The peripheral system supports the heterogeneity of the group and its impasses without,
however, affecting the central nucleus [41–50].
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The characteristics of the central nucleus and the peripheral system are summarized
in Table 4.

Table 4. Characteristics of the central nucleus and peripheral system of a social representation.

Central Nucleus Peripheral System

Linked to collective memory and group history Allows the integration of individual experiences and stories

Consensual: defines the homogeneity of the group Supports group heterogeneity

Stable, coherent, and rigid Flexible, supports contradiction

Resists change Transforms

Little sensitive to immediate context Sensitive to immediate context

Generates the meaning of the representation and determines
its organization

Allows adaptation to concrete reality and content
differentiation-protects the central nucleus

Source: adapted from [41], p. 23.

According to Valle et al. [51], a social representation varies little due to debates of
ideas or even new experiences since it does not originate from rational processes of reality
analysis. Social representation is concretely linked to the individual, becoming a parameter
to delineate the relationship of the subject who has it with the represented object.

Therefore, the main interest of this research is to identify the central nucleus of the
social representation of Blockchain, according to Brazilian professionals without, however,
neglecting the peripheral system of same, as it is presented in the next section.

2. Methodological Procedures

To achieve its objective, this work used the social representation theory with data
collection performed via the words evocation technique and data analysis carried out
through the four quadrants approach proposed by Jean-Claude Abric and operationalized
by Pierre Vergès [46,49,52,53].

Thus, an electronic questionnaire made available through an online platform was
applied. The questionnaire was submitted to a previously defined population (individuals
with prior knowledge of Blockchain), being composed of two parts: words evocation and
ancillary questions to capture the profile of the respondents.

2.1. Data Collection

The selected sample involved professionals familiar with Blockchain, regardless of
their academic background or area of professional activity. In fact, all respondents should
be acquainted with the Blockchain concept due to the need to get a social representation
from people who really know the subject. Indeed, the lack of basic knowledge on the
subject, on the part of the interviewees, could weaken the reliability of the research [47,54].
Thus, a very important preliminary question was to ask the professionals contacted if they
were familiar with the Blockchain concept. If the answer was negative, the data obtained
from this respondent were not considered in the analysis performed.

To obtain the necessary information for this research, two steps were performed:
literature review and empirical research. In the first stage, a bibliographical research
was carried out in search of the Blockchain concept according to the academic literature.
Subsequently, empirical research was carried out and subdivided into two phases:

• Application of the word evocation technique.
• Application of a complementary questionnaire to identify the profile of the interviewees.

The electronic form was made available from 2 June 2020 to 28 August 2020. A link
was sent to WhatsApp groups about Blockchain and LinkedIn’s “advertising” tool.
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In the first part of the questionnaire, the respondent was asked to cite the five words
or expressions that first came to mind when faced with the expression Blockchain [54].
In the second part of the questionnaire, questions were formulated in order to obtain the
profile of the respondents.

2.2. Data Analysis

To analyze the evoked expressions, the Vergès’ four quadrants technique was adopted.
According to it, the words or expressions evoked are placed in four quadrants, enabling the
depiction and analysis of the social representation in question [46–52]. The four quadrants
technique consists of crossing the frequencies of evocation of words, of a quantitative
nature, with the order of evocation, of a qualitative nature [44]. Table 5 shows each of the
four quadrants of the Vergès’ framework.

Table 5. Summary of Vergès’ quadrants.

Central Nucleus First Periphery

Evocations with evocation frequency greater than (or equal to)
the average frequency of evocation (AFE) and with an evocation

order lower than the average order of evocation (AOE).

Evocations with evocation frequency greater than (or equal to) the
average frequency of evocation (AFE) and with an evocation order
greater than (or equal to) the average order of evocation (AOE).

Close link with the Central Nucleus

Contrast Zone Peripheral System

Evocations with evocation frequency lower than the average
frequency of evocation (AFE) and with an evocation order

lower than the average order of evocation (AOE).
Close link with the Central Nucleus

Evocations with evocation frequency lower than the average
frequency of evocation (AFE) and with an evocation order greater

than (or equal to) the average order of evocation (AOE).
Weak link with the Central Nucleus

Source: Adapted from [55], p. 48.

Upper left quadrant: categories capable of generating, in a stable and organized way,
the meaning of the social representation (Central Nucleus).

Upper right quadrant: categories frequently cited by respondents but not very impor-
tant to them (First Periphery).

Lower left quadrant: categories considered important for a small group of respondents
(Contrast Zone).

Lower right quadrant: categories of little relevance to the social representation and
contrasting with its central nucleus (Peripheral System).

For the elaboration of the Vergès’ quadrant, it is necessary that two parameters are
calculated: the average frequency of evocation (AFE) and the mean value of the average
order of evocation (AOE) of the words [47]. These values are reference points for correctly
disposing the evoked words within each quadrant, crossing, for each word, the frequency
of evocation, of a quantitative nature, with the average order of evocation, of a qualitative
nature [47,55,56].

The average frequency of evocation (AFE) refers to the average number of times the
words were evoked, and its calculation is performed by dividing the total sum of words
evoked in each category by the number of categories found. In addition, the average order
of evocation (AOE) of a category corresponds to the average order in which the words that
make up that category were evoked. The average value of the AOE is obtained by dividing
the sum of all AOEs by the number of existing categories [47,54,57].

After doing that, it is possible to place each of the evoked categories in one of the four
Vergès’ quadrants (Figure 1).

The categories positioned in the first periphery or in the contrast zone have an incon-
clusive interpretation, as although they have a close relationship with the central nucleus,
they do not belong to it [58].
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3. Results
3.1. Sample

The questionnaire was sent to around 20,500 users of WhatsApp groups about
Blockchain and LinkedIn’s “advertising” tool as the target of this research was to cap-
ture the perception of professionals who had familiarity with the Blockchain concept, as
already said. From this universe, a total of 324 answered questionnaires were obtained, of
which 135 (42%) were considered valid.

According to Wachelke et al. [60], a number of respondents between 100 and 200 is
adequate for composing a social representation. Thus, the sample size obtained can be
considered satisfactory.

Table 6 presents the characteristics of the sample.

Table 6. Characteristics of the sample.

Item Characteristics of the Sample

1 The sample with 135 respondents met the minimum satisfactory conditions for the success of this research.

2 All respondents had heard of Blockchain.

3 Average age of 39.7 years and average professional experience of 14 years.

4 Large concentration of respondents in Brazil’s southeast region, totaling 84% of the sample.

5 Male respondents represented 80% of the total sample.

6 96% of respondents had higher education.

7 The educational background of respondents focused on: Administration and IT, representing 62% of the sample.

8 57% of respondents said the company they worked for was involved with Blockchain.

9 Only 15.2% of respondents had no direct involvement with Blockchain.

10 The positions of the interviewees were heterogeneous, distributed between managers and non-managers.

3.2. Central Nucleus and Peripheral System

Of the 135 respondents considered valid for this research, all responded to the evo-
cation test, totaling 675 evoked words. However, 49 words (7.26%) were excluded from
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the analysis because they were evoked only once or because they were incomprehensible
and/or out of the research context. The evoked words must be grouped according to their
semantic groups and discarded if they have been evoked only once [54]. After collecting
the evoked words, it is necessary to organize and group them according to their respective
semantic categories [57]. Table 7 shows the overall numbers of the words evocation test.

Table 7. General data of the word evocation test.

General Data

Number of individuals who answered the questionnaire 135

Total words or phrases evoked 675

Total words or phrases discarded 49

Total words or phrases categorized 626

Total categories analyzed 66

After categorizing the evoked words, it is necessary to identify which groups are
relevant to constitute the Vergès’ quadrants. Therefore, three basic steps must be performed
so that the formulation of the quadrants is possible:

1. Definition of the minimum frequency of words evocation.
2. Calculation of the average frequency of evocation (AFE).
3. Calculation of the mean value of the average order of evocation (AOE).

To define the minimum frequency of evocation of words, the approach recommended
by Vergès was adopted, which suggests a percentage around 50% of the accumulation
of evocations as the minimum frequency of evocation [47]. Thus, Table 8 shows that the
accumulation of evoked words with frequencies ranging between 20 and 91 represents
50.07% of the total of 675 evoked words. This totals eight distinct categories evoked 338
times (see Table 8).

Table 8. Distribution of the frequencies of evocation.

Frequency of Evocation Number of Categories Evocation Accumulation Inverse Accumulation

1 49 49 7.26% 675 100.00%

2 21 91 13.48% 626 92.74%

3 8 115 17.04% 584 86.52%

4 8 147 21.78% 560 82.96%

5 4 167 24.74% 528 78.22%

6 3 185 27.41% 508 75.26%

7 4 213 31.56% 490 72.59%

9 2 231 34.22% 462 68.44%

10 1 241 35.70% 444 65.78%

11 1 252 37.33% 434 64.30%

12 2 276 40.89% 423 62.67%

13 1 289 42.81% 399 59.11%

15 1 304 45.04% 386 57.19%

16 1 320 47.41% 371 54.96%

17 1 337 49.93% 355 52.59%

20 1 357 52.89% 338 50.07%

24 1 381 56.44% 318 47.11%
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Table 8. Cont.

Frequency of Evocation Number of Categories Evocation Accumulation Inverse Accumulation

27 1 408 60.44% 294 43.56%

39 1 447 66.22% 267 39.56%

40 1 487 72.15% 228 33.78%

45 1 532 78.81% 188 27.85%

52 1 584 86.52% 143 21.19%

91 1 675 100.00% 91 13.48%

Based on Table 8, the value of 50.07% (Column Inverse Accumulation) was adopted,
close to 50%. Thus, the minimum frequency of word evocation is 20. With the adoption
of the cutoff point in 20 evocations, the Verges’ quadrant is now represented only by
categories with evocation equal to or greater than 20 occurrences, i.e., only eight (6.9%)
of the 116 categories originally constituted met the minimum frequency premise for the
construction of the Blockchain’s social representation.

Table 9 presents the categories found as well as the respective number of evocations
and their position within the total evocation universe.

Table 9. Categories and counting of evocations.

Category Evocations %

Security 91 13.48%

Bitcoin 52 7.70%

Cryptocurrency 45 6.67%

Technology 40 5.93%

Decentralization 39 5.78%

Innovation 27 4.00%

Data 24 3.56%

Network 20 2.96%

Continuing the assembly of the Vergès’ quadrant, it is necessary to meet the second
basic premise-calculate the average frequency of those eight categories, obtaining the value
of 40.00 [61].

Finally, to meet the last premise, it is necessary to calculate the average value of the
AOE. To perform this calculation, the following formula is used:

OME =
(f 1st. place × 1) + (f 2nd. place × 2) + (f 3rd. place × 3) + (f 4th. place × 4) + (f 5th. place × 5)

∑ f

The AOE of a semantic category is obtained by dividing the sum of the frequencies
of the component words, weighted by the hierarchy given by the respondent, by the total
value of evocations in the category (∑f). Thus, f1 corresponds to the number of times a
word in the category was evoked in the first position, f2 corresponds to the number of
times a word in the category was evoked in the second position, successively up to f5,
with the number of times a word in the category was evoked in the fifth position. Finally,
this sum is divided by the total sum of times the words in the category were evoked
(f1 + f2 + f3 + f4 + f5) [47,62]. Thus, the third and last premise for the elaboration of the
central core and peripheral system is met. Table 10 presents the calculated values.
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Table 10. The calculated values. Values for the composition of the Vergès quadrant.

Premises Values

Minimum Frequency of Evocation 20

Average Frequency of Evocation (AFE) 40

Average AOE 2.77

With the values above, the categories found were placed in the Quadrant of Vergès, as
shown in Figure 2.Sustainability 2020 11 of 17 
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4. Discussion

Three categories were placed at the central nucleus of the Blockchain’s social
representation—security, bitcoin, and decentralization, which are discussed below.

The most mentioned category was Security. Security refers to the combination of
integrity, availability, and confidentiality, being a basic principle of any information system.
Blockchain meets the three conditions listed. Integrity is guaranteed through cryptographic
mechanisms and availability through network decentralization, which allows connection
to multiple users and storage of copies in blocks on the network. Finally, confidentiality is
guaranteed by pseudo-user anonymity mechanisms—cryptographic summaries of public
keys [63].

The Bitcoin category has the second highest frequency of evocation, but it is the
term with the lowest AOE. That is, when evoked, it is the category that first comes to the
respondents’ minds. Such importance is easily justified since Blockchain came along with
bitcoin. In other words, it would not be believable to explain Blockchain without relating it
to virtual cryptocurrencies, more precisely with bitcoin, since both are deeply related [64].

Regarding the Decentralization category, Roman [65] states that Blockchain is a technol-
ogy based on the decentralization of information control. When the control of information
is centralized in a single individual, the integrity of the system is totally dependent on
this person. On the other hand, when there is decentralization, integrity depends on all
members of the ecosystem, not being linked to the unilateral will of one single person
(Romano, [65]. In this way, decentralization strengthens data integrity, which is one of the
dimensions of security.
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On the other hand, the following categories comprise the peripheral system: Innova-
tion, Technology, Cryptocurrency, Data, and Network. The location of these terms in the
peripheral system means that they are of lesser importance to respondents, being flexible
categories that can adapt to circumstances [52].

In relation to the Innovation category, its location in the peripheral system indicates
that the Brazilian professionals have doubts whether the Blockchain technology can be
effectively perceived as an innovation. Indeed, for Henderson and Clark (1990) there
are four types of innovation: incremental, modular, architectural, and radical; radical
and incremental innovations being considered as opposites [66]. Blockchain could be
understood as a radical innovation, changing the context to which it belongs by providing
a new form of relationship between the links in the chain. However, Dannen [67] claims
that Blockchain is a combination of three distinct technologies that have been available
for some time: peer-to-peer connection, encryption, and cryptographic hashing. Thus,
Blockchain could be classified as an architectural innovation, whose concept is based on
the rearrangement of interactions that already exist between the components of a product,
giving rise to new relationships in the system [66].

In relation to the Technology, Network, and Data categories, it can be observed that
all are intrinsically related to the technological characteristics of Blockchain. That is, they
say little about the definition of Blockchain outside a technological context. It is normal for
respondents, spontaneously and during an evocation of words, to associate (or confuse) a
concept with its intrinsic characteristics [49,59]. Thus, these dimensions do little to model
the Blockchain definition.

The Cryptocurrency category, on the other hand, has a strong connection with the term
bitcoin—the most widespread cryptocurrency in the world. Thus, once again, the overlap
between the concept of Blockchain and the various types of cryptocurrencies existing today
can be seen [68].

Based on the analysis of the terms that constitute the central nucleus of the Blockchain’s
social representation, one can assess its correspondence with the scientific literature on the
subject. In this research, seven dimensions were listed as the main characteristics of the
Blockchain technology according to the scientific literature (Table 3).

Privacy
Inclusion
Integrity
Decentralization
Security
Simplification
Value
Based on the results found, a dissonance between the perception of Brazilian pro-

fessionals on the concept of Blockchain and the scientific literature on the subject can be
noticed. Figure 3 presents, in a synthesized way, this result.

As can be seen, of the seven dimensions associated with the concept of Blockchain
according to the academic literature, only two (Security and Decentralization) were placed
in the central nucleus of the social representation of the Blockchain according to Brazilian
professionals. Furthermore, in Brazil there is a great overlap between the Blockchain
technology and the bitcoin cryptocurrency (also located in the central nucleus).

Thus, Figure 3 points to a still immature perception of Brazilian professionals about
the real potential of the Blockchain technology. For example, it appears that privacy, data
integrity, and simplification of operational processes were not perceived as associated
with Blockchain by Brazilian professionals. Furthermore, the Blockchain’s potential to
enable improvements in digital, social, educational, political and, above all, financial
inclusion [69–72] in a nation where such exclusions are significant, was not even cited by
respondents, despite being featured in the academic literature on Blockchain.

Likewise, professionals did not realize how Blockchain can add value to products and
services. Thus, this research reveals a more operational than strategic view on the part of
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Brazilian professionals about Blockchain, disregarding the potential for the competitiveness
of companies [73].
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Furthermore, the peripheral system points to a very technocentric view of Blockchain,
mainly associated with data and computational network. As the peripheral system cate-
gories are negotiable, it is expected that, over time, this technicist view will be partially
replaced by a strategic approach, from which the Blockchain’s greatest impact on business
will certainly come [74–76].

Finally, it appears that Brazilian professionals are not convinced that Blockchain is
really an innovation. This fact is corroborated by the scientific literature, as explained above.
Blockchain can be considered, at most, an architectural innovation, as it only inventively
combines technologies that were already available on the market [77].

5. Conclusions

The first conclusion arising from this work is the technical and operational vision that
Brazilian professionals have in relation to Blockchain. There is also a great overlap between
the comprehensive concept of Blockchain and one of its main (if not the most important)
applications, bitcoin, and, in a secondary way, other cryptocurrencies. Thus, Brazilian
professionals disregard the strategic potential of Blockchain in the digital transformation of
public [78] and private [79] organizations.

Likewise, Blockchain’s potential to enable inclusion in a developing country like
Brazil, with great socio-economic inequalities, was totally disregarded by respondents.

In addition, innovative Blockchain applications such as those for document authentica-
tion [80], land registration [81], smart contracts [82], electronic voting [83], smart cities [84],
and Internet of Things-based supply chain management, among others, were not even
mentioned by the respondents [85].

Furthermore, Brazilian professionals did not realize the need and relevance of a
specific governance for Blockchain [86]. In fact, so far, this issue has also been overlooked
by academia, which shows that this is a point that both theory and practice need to
advance [14–16,87–91].

5.1. Academic and Managerial Implications

From an academic point of view, this paper discussed the cognitive dissonance be-
tween the perception of Brazilian professionals and the scientific literature on the definition
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of Blockchain. Thus, it was found that the Blockchain construct, as understood by academia,
is not perceived in the same way by Brazilian professionals. This issue must be taken into
account by academia, since it is clear that theory and practice related to Blockchain have
not gone hand in hand in an emerging market like Brazil.

In addition, the work evidenced the relevance of SRT for defining newly created
constructs, whose understanding still needs to be solidified. This fact has been very
common in the IT arena, with the emergence, day after day, of concepts such as IoT, machine
learning, 5G, and RPA, among others. According to Priem and Butler [89], constructs must
be robust enough for observers to have no hesitation in recognizing and investigating them.
Furthermore, constructs are the foundation of any theory [90,91].

Moreover, the partial misalignment between theory and practice on Blockchain clearly
shows that most of the current academic literature on Blockchain encompass the context
of developed countries rather than the emerging countries like Brazil. Therefore, a body
of knowledge on Blockchain related to the social, political, economic, and technological
environment of developing countries must be developed to prevent organizations in
emerging markets from misleadingly imitating those in developed countries with regard
to the development and implementation of Blockchain applications.

From a managerial point of view, as the research evidenced a gap between the profes-
sionals’ perception and the scientific literature on Blockchain, problems in the large-scale
development and use of Blockchain in Brazil and other developing countries can be ex-
pected, since the lack of knowledge or misconceptions about Blockchain can reverberate
negatively, bringing damages in the analysis of usability and disruptive potential of it. In
this sense, capacity-building initiatives can be developed by organizations, aiming to give
their professionals an understanding of the strategic potential of Blockchain, since they
demonstrated a technocentric vision, disregarding its transformational potential in both
the public and private arenas.

Furthermore, as already pointed out, the results showed that Brazilian professionals
did not realize the Blockchain’s inclusiveness potential in an emerging market like Brazil, a
fact also supported by Verschoore et al. [12]. In that way, governments and civil society
could develop awareness-raising initiatives on how Blockchain can help emerging markets
move closer to the UN Sustainable Development Goals. Finally, Brazilian professionals did
not realize the need and relevance of a specific legal governance for Blockchain, a topic also
little researched by academia. This fact reveals the need for a research agenda on this topic.

5.2. Research Limitations

This research has some limitations, described below, which should be considered
when applying the results of this work.

Most of the respondents in this research are located in the southeast region of Brazil.
This result is justifiable, given the selection of professionals through WhatsApp groups with
participants concentrated in this most developed region in Brazil. As such, the result could
have been different with the regional expansion of the sample. Furthermore, although
the number of respondents was satisfactory, increasing the sample would be important to
obtain greater representation and increase the reliability of the research.

Another limitation refers to the grouping of the 675 words evoked into 116 different
categories. This process, even following the rules suggested by the scientific literature, has
a certain degree of subjectivity and may have been influenced by a possible bias on the
part of the researchers.

All in all, Information Technology has brought new constructs associated with emerg-
ing technologies. Thus, it is not difficult to see that this area of knowledge will be continu-
ally facing the challenge of defining, in a consistent and monosemic way, new technological
concepts [59]. It is hoped, therefore, that this work has contributed to a better understand-
ing of the Blockchain construct.
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