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Abstract

The fast-growing cryptocurrency sector presents both challenges and opportunities for businesses
and consumers alike. This study investigates the knowledge, expertise, and buying habits of people
who shop using cryptocurrencies. Our survey of 516 participants shows that knowledge levels vary
from beginners to experts. Interestingly, a segment of respondents, nearly 30%, showed high
purchase frequency despite their limited knowledge. Regression analyses indicated that while
domain knowledge plays a role, it only accounts for 11.6% of the factors affecting purchasing
frequency. A K-means cluster analysis further segmented the respondents into three distinct groups,
each having unique knowledge levels and purchasing tendencies. These results challenge the
conventional idea linking extensive knowledge to increased cryptocurrency usage, suggesting other
factors at play. Understanding this varying crypto-shopper demographic is pivotal for businesses,
emphasizing the need for tailored strategies and user-friendly experiences. This study offers insights
into current crypto-shopping behaviors and discusses future research exploring the broader impacts
and potential shifts in the crypto-consumer landscape.
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1. INTRODUCTION

Inspired by Satoshi Nakamoto’s idea of a
direct exchange currency (Nakamoto, 2008),
there is a growing interest in
cryptocurrencies in recent years, with
Bitcoin standing out as the first major
decentralized one. Other cryptocurrencies
like Ether are also becoming more popular,
including stable coins such as USDT and
USDC that maintain their value pegged to
the US Dollar. According to the Coin Market
Cap; the global crypto market cap was 1.47
trillion USD at the time of this writing
(CoinMarketCap, 2023). Revenue in the
cryptocurrency market is projected to reach
48.1 billion USD in 2024 according to the
Statista Market Insights (Statista, 2024). 

The foundational ethos of most popular
cryptocurrencies is to enable routine
transactions. However, while the speculative
value of these digital assets is acknowledged
by many, comprehending their wider
adoption and utilization in daily purchases is
an emerging field of research. 

A "crypto-shopper" refers to a consumer
who engages in commercial transactions
utilizing cryptocurrencies as a medium of
exchange, often reflecting varied levels of
blockchain and cryptocurrency domain
knowledge and expertise. This study
investigates the complexities of "crypto-
shoppers", assessing the extent of their
domain knowledge and how this impacts
their purchasing behaviors. We aim to
provide insights into the evolving landscape
of cryptocurrency adoption in commerce by
examining the levels of knowledge,
expertise, and transactional behavior.

1.1. Motivation & Research Questions

While previous studies (Cabuk & Silenzi,

2021, 2022) had shed initial light on the
interrelation between domain knowledge and
crypto-shopper purchase frequency, several
areas such as the correlation between
knowledge/expertise and purchase frequency
remains largely unexplored. Although the
most recent study conducted a thorough
segmentation of crypto-shoppers via its
cluster analysis; encompassing a broad range
of user types with varying knowledge bases,
demographics, geographical influences, and
perceptions was confined to five distinct
variables pertinent to knowledge and
expertise.

Considering the diverse aspects of the
crypto sector, which spans various areas such
as technology, finance, currency concepts,
infrastructure, governance and also emerging
fields like NFTs and blockchain gaming (all
represented within the 17 variables of
knowledge and expertise); there is
conceivable value in conducting a
segmentation that singularly emphasizes
these specific dimensions of knowledge and
expertise, incorporating purchase frequency
behavior as an additional analytical
dimension.

This study comes with a recent dataset,
which aligns knowledge levels with past
reports and introduces longitudinal studies
tracking the progression of knowledge,
expertise, and purchase frequency over three
years. This study aims to go deeper, targeting
gaps in the existing literature and seeking to
answer the following research questions:

RQ1 Can we describe the different levels
of domain knowledge and expertise among
crypto-shoppers? How do these levels
manifest in their utilization of
cryptocurrencies for making purchases?

RQ2 How do varying degrees of
knowledge and expertise correlate with the
purchase frequencies among crypto-
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shoppers? Are there recognizable patterns or
trends inherent in these correlations? Is there
a more nuanced relationship observable
between domain knowledge/expertise and
purchase frequency?

RQ3 Is it possible to identify specific
clusters or groupings of crypto-shoppers
based on their knowledge, expertise, and
shopping frequencies? Can we describe these
clusters and how they diverge in crypto-
shopping behavior?

2. LITERATURE REVIEW

Cryptocurrencies, with Bitcoin at the
forefront, have garnered substantial attention
recently. Satoshi Nakamoto’s initial vision,
delineated in his foundational white paper
(Nakamoto, 2008), conceptualized Bitcoin as
a P2P (peer-to-peer) electronic cash system,
underscoring its prospective utility for
routine transactions. Using cryptocurrencies
in the digital market depends on consumers'
attitudes and preferences (Yeong et al.,
2022). Cryptocurrencies can also be used as
a medium of exchange by creating a market
(Singh & Singh, 2018). Ease of use and
customer satisfaction can be effective in
increasing the use of cryptocurrencies
(Alaeddin & Altounjy, 2018). In particular,
customer/user satisfaction plays a critical
role in the development of cryptocurrency,
although not alone (Albayati et al., 2020).
For these and similar reasons, this section
probes into the dynamics of cryptocurrency
adoption, with an emphasis on the role of
knowledge in the evolution of emerging
technologies and particularly investigating
the knowledge level of individuals utilizing
cryptocurrencies for shopping purposes.

2.1. Adoption of Bitcoin and Other
Cryptocurrencies

As of 2023, approximately 420 million
individuals hold cryptocurrencies1. Although
predominantly perceived as speculative
assets, Bitcoin and alternative
cryptocurrencies such as Ether are starting to
be utilized for routine transactions (Zhang et
al., 2023). The most important challenge
consumers face while using cryptocurrencies
to purchase goods and services is the absence
of merchants and stores accepting them as a
payment method, a concern articulated by
48.2% of the respondents (Cabuk & Silenzi,
2022). The 2022 Deloitte report (Castro
Tanco, 2022) reflected that 75% of CEOs
projected to embrace cryptocurrency as a
method of payment in their trading within
the following two years. However, the data
for this report were collected between
December 3 and 16, 2021, amidst a phase of
intensified cryptocurrency market activities
and prior to a strong diminution in aggregate
volume and market capitalization2.

As per the data published by coinmap.org
in November 20233, a total of 32,201
businesses worldwide are presently
acknowledging cryptocurrency. Fundera4

had disclosed that the number of firms that
accept Bitcoin as a payment was 15,174 in
October 2022, representing a substantial
augmentation of 111.8% within a ten-month
timeframe.

2.2. Knowledge and Technological
Adoption

The adoption of new technologies has
long been an important domain of research
within different fields of business and
innovation. Everett Rogers’ text, "Diffusion
of Innovations"(Rogers, 2003) (first
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published in 1962), has played an important
role in framing our comprehension of
technological adoption mechanisms. Rogers
accentuates knowledge as a paramount
element in the propagation of innovations,
outlining the phases that individuals go
through in assimilating new technologies and
emphasizing the vital roles of knowledge
assimilation, communicative conduits, and
societal structures in this progression.

Fred Davis’ Technology Acceptance
Model (1989) proposes a paradigm that
builds upon the predicates of technological
assimilation. While the model doesn’t
exclusively concentrate on knowledge, it
accentuates the relevance of perceived utility
and perceived user friendliness, both
intimately connected to an individual’s
awareness and comprehension of
technology. This acknowledgment amplifies
the inference of knowledge being pivotal in
shaping adoption decisions.

Lundvall’s (2007) investigation of the
role of knowledge in the innovation process
explores the interconnection between
knowledge and innovation, emphasizing
distinct kinds of knowledge-implicit and
explicit-and their relevance throughout
various junctures of the innovation
trajectory, including technological
assimilation. This analysis emphasizes the
instrumental role of learning, knowledge
dissemination, and absorptive capacity in
aiding the assimilation of emergent
technologies.

Pollock and Williams’ (2010) research
redirects the focus towards digital
innovations and knowledge allocation within
organizational frameworks. Their research
describes the collaborative contribution of
diverse actors in their knowledge and
expertise, mutually defining the adoption
and execution of innovative technologies.

The authors outline the intricate dynamics
among knowledge, labor segmentation, and
technological assimilation. A holistic review
by Wisdom et al. (2014) structures various
theoretical stances on innovation
assimilation, describing how knowledge is
integral in decision-making paradigms
pertinent to technological assimilation.

Knowledge holds an important role in
fostering the adoption of groundbreaking
technologies, and this includes the case of
using blockchain and cryptocurrencies for
commerce and shopping. The acquisition and
propagation of knowledge modulates
individuals’ resolutions to adopt and
incorporate such innovations. The symbiotic
relationship between education,
comprehension, expertise, and
organizational dynamics emphasizes the role
of knowledge in maximizing the utility and
advantages of novel technological
breakthroughs.

2.3. Domain-Specific Knowledge and
Expertise of Crypto-Shoppers

Literature investigating the knowledge
and expertise of cryptocurrency users,
particularly those utilizing cryptocurrencies
for shopping, remains scarce. Sanlisoy and
Çiloğlu (2019) explore the emergence and
potential future of cryptocurrencies, focusing
on their economic impact and role within the
global monetary system. The study
highlights the challenges posed by high
volatility. Aydın et al. (2020) examine herd
behavior in the cryptocurrency market using
data from 100 cryptocurrencies traded
between 2014 and 2019, applying the
Markov Switching approach and models
developed by Chang et al. (2000). Their
findings confirm the existence of herd
behavior, though it was not influenced by
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central bank interest rate announcements or
major stock market performances. A study
executed by Alqaryouti et al. (2020)
employed interviews with three
cryptocurrency users, disclosing that the
majority exhibited a comprehensive grasp of
cryptocurrency, including intricate technical
aspects such as mining and market
capitalization. The participants
predominantly perceived cryptocurrency as a
medium of investment and a currency,
praising its advantages, including
decentralization, security, and cost
efficiency, while also acknowledging the
global acceptance limitations as a notable
disadvantage. Despite the restricted sample
size, this study focused more on the general
cryptocurrency user base instead of
concentrating explicitly on those utilizing
cryptocurrencies for shopping.

Cabuk and Silenzi (2021) had probed into
the particular knowledge and expertise
terrain of crypto-shoppers, outlining five
knowledge dimensions and four expertise
parameters pertinent to this demographic.
This study illustrated that a substantial
portion of crypto-shoppers possess
familiarity with foundational blockchain and
cryptocurrency principles, with the majority
being acquainted with Bitcoin and its
functionalities, while more advanced
technical comprehension, like the
understanding of the Lightning Network, is
predominantly held by a more specialized
subset. It established a correlational
relationship between crypto-consumers’
expertise in cryptocurrency trading and their
shopping frequencies, revealing that
approximately three quarters of the experts
effectuate crypto purchases weekly. Cabuk
and Silenzi (2022) then introduced six
additional determinants to evaluate the
knowledge and expertise of crypto-shoppers,

incorporating areas such as non-fungible
token (NFT) expertise and a comprehensive
understanding of decentralized autonomous
organizations (DAO) (Chistiakov &
Yanovich, 2020). The insights derived
indicate that the knowledge of blockchain
and cryptocurrencies continues to play a
crucial role in shaping the shopping habits of
crypto consumers. A notable segment
maintains a foundational understanding of
blockchain principles and cryptocurrencies,
with approximately 70% recognizing
Bitcoin, its acquisition methodologies, and
its sustained market dominance. A
significant correlation was identified
between shoppers’ cryptocurrency expertise
and their purchasing frequency, with the
preponderance of experts engaging in
crypto-based transactions weekly
emphasizing the perpetual importance of
well-versed crypto consumers. This study
employed a K-prototypes clustering method
on 29 disparate variables from the survey
data to categorize the varied crypto user
base. Amongst these variables, five were
explicitly associated with knowledge and
expertise, with other variables including
demographics, geographic locations, and
notably, constructs associated with the
Technology Acceptance Model 2 (TAM2)
such as “Perceived Ease of Use”, “Perceived
Usefulness”, and “Social Influence”. The
discernment of seven distinct clusters indicates
the diversity and complexity within the crypto
user demographic, suggesting a spectrum of
user categories, each its unique combinations
of knowledge, demographic traits,
geographical influences, and perceptions
delineated by TAM2 constructs and therefore
transcending simplistic categorizations such as
financially excluded users from emerging
markets versus technologically savvy users
from advanced markets.
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3. METHODOLOGY

3.1. Survey Design

Survey was made available to
Cryptorefills customers from June 1st, 2023,
to September 9th, 2023, collecting data only
from customers who have successfully
executed at least one purchase, confirming
their authentic crypto-shopper status and
ensuring alignment with the scope of our
posed research questions. Survey is
structured into 145 multiple-choice questions
segmented to facilitate a comprehensive
exploration of the respondent’s behaviors,
demographics, perceptions, and experiences
and is based on TAM2 theoretical framework
and our managerial insights. The questions
include but are not limited to demographics,
cryptocurrency familiarity, and multiple
constructs from TAM2, such as Perceived
Ease of Use (PEO) and Perceived Usefulness
(PU), ensuring a holistic understanding of
cryptocurrency shopping adoption. A special
emphasis was placed on 17 questions (see
Table 1 for the complete list), which focus on

knowledge and expertise, utilizing a 5-point
Likert scale to gauge respondents’ levels of
agreement or disagreement with various
statements. In the adopted scale, point ‘1’
corresponds to “mostly disagreeing”, ‘2’
corresponds to “somewhat disagreeing”, ‘3’
corresponds to “feeling neutral”, ‘4’
corresponds to “somewhat agreeing”, and ‘5’
corresponds to “mostly agreeing” with the
given statement or question.

3.2. Data Collection

The survey data was collected utilizing
the Computer Assisted Web Interviewing
(CAWI) technique through the Cryptorefills
web platform. The platform enabled the
acquisition of insights specifically from
authentic users with a recorded history of
cryptocurrency transactions, consolidating
the study’s reliability. Google Forms was the
chosen medium to host the survey, ensuring
a seamless experience for the participants.
Cryptorefills used its loyalty program,
allocating 300 points to each respondent,
equivalent to around 3 USD to encourage
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participation. This was an effort to maximize
responses’ authenticity also. Also, we
integrated a multichannel promotional
strategy that utilized email, Twitter
promotions, and website placements to
enhance awareness and encourage customer
participation.

3.3. Sample Size

The elimination of duplicate entries
refined the dataset to 516 unique responses
collected between June 3rd and September
3rd, 2023. This dataset provides a
representative snapshot of the transactions
conducted by 7,535 distinct customers who
used the web platform during the designated
time frame, with a calculated margin of error
at approximately ±4.16% with a 95%
confidence interval (CI), allowing for
reliable data extrapolations and detailed
analysis.

3.4. Data Analysis

The analytical phase initiated with
rigorous preprocessing of the data to validate
its consistency, reliability, and validity. A
Cronbach’s alpha test yielded a score of
0.967, confirming a very high level of
internal consistency within the dataset.
Descriptive statistics were employed to
provide a nuanced overview of the
knowledge and expertise levels of crypto-
shoppers. The analytical approach also
consisted of undertaking multiple regression
analyses to investigate the relationships and
the K-means clustering technique to identify
distinct segments of crypto-shoppers based
on shared attributes and behaviors. K-means
was chosen because it provides clear
separation between groups, and it produced
higher silhouette scores and lower Davies-

Bouldin indices than alternatives. The
findings were articulated and clarified using
a plethora of visual tools, including, but not
limited to, bar charts, scatter plots, and radar
plots, ensuring enhanced clarity and
facilitating the nuanced interpretation of the
data.

4. RESULTS

4.1. Descriptive Statistics

The analytical overview provided by the
descriptive statistics unveils valuable
insights into the respondents’ varied
knowledge and expertise levels in the
domains of blockchain and cryptocurrency.
The utilization of the Likert scale responses,
assessed from a spectrum of 1 to 5, allows to
assess central tendencies and dispersion.

As it is seen in Table 2, it’s clear that a
considerable proportion of respondents
possess general knowledge of the
foundational elements of cryptocurrency,
evidenced by elevated average ratings
concerning their understanding of both
blockchain and bitcoin, noted at 3.69 and
3.82, respectively. Both areas also see the
highest rating of 5 as the most frequent
response. Unlike foundational knowledge of
Bitcoin and other cryptocurrencies, when
participants were asked about their self-
perceived expertise (as opposed to general
understanding) in Bitcoin or other
cryptocurrencies, the average response
hovered around a score of 3. Going deeper
into more specialized areas of the crypto
world, the level of understanding begins to
vary and decrease. For instance, the
understanding of the Lightning Network
averages 3.23, while the professed expertise
in blockchain technology dips to an average
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of 2.76.
Knowledge on NFTs (Non-Fungible

Tokens) presents another interesting case.
While the average self-reported
understanding is 3.45, the expertise in NFTs
is only 2.76; indicating that while many are
aware of what NFTs are, fewer feel confident
in their deep knowledge about them.
Similarly, for DAOs (Decentralized
Autonomous Organizations), the
understanding is moderately rated at 2.86,
but it’s interesting to see that the lowest score
is the most common response. A significant
subset of the respondents is, therefore,
unfamiliar with DAOs.

Regarding crypto’s intersection with
gaming and DeFi services, the average
knowledge levels are relatively balanced,
resonating at 2.83 and 3.09, respectively.
This implies a diverse knowledge landscape,
ranging from fundamental to advanced, and
from theoretical to applied, indicative of the
growing diversification and evolution of the
crypto ecosystem.

4.2. Visual Analysis

The descriptive statistics are further
complemented by a series of charts, visually
representing the knowledge distribution
among the respondents. Figures 1 and 2
provide a distribution of responses for self-
claimed expertise on blockchain and
cryptocurrencies and the purchase frequency,
constituting a basis for further correlation
analysis. The notable skewness towards
higher levels of understanding for
foundational topics juxtaposed against the
broader distribution for niche areas sheds
light on the knowledge disparities within the
crypto community. Figure 3, on the other
hand, visualizes the purchase frequency per
different factors of knowledge and expertise
in various blockchain applications.

The distribution patterns for engagement
with specialized cryptocurrency applications
or governance models describe a contrasting
trend, revealing a dominance of lower-end
peaks indicative of potential knowledge-
application gaps in these advanced areas.
The frequency distribution for
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cryptocurrency purchase frequency depicts a
central tendency, highlighting a balanced,
moderate utilization of cryptocurrency for
transactions.

4.3. Correlation and Regression
Analysis

To explore the multidimensional
relationships between respondents’
knowledge and their purchasing behavior,
correlation and regression analyses were
implemented. The analysis revealed a series
of negative correlations between purchase
frequency and all knowledge variables, with
“Knowledge on Obtaining Bitcoin” yielding
the strongest negative correlation at -0.11.
This highlights a nuanced relationship where
increments in knowledge or expertise in
specific areas are subtly correlated with a
decrement in purchase frequency. The
complete correlation matrix is given in

Figure 4.
The regression model presented in detail

in Table 3 provides a broader perspective,
explaining approximately 11.63% of the
variance in the dependent variable. Despite
its statistical significance, evidenced by the
substantially small p-value (p<0.001), the
model exhibits a limited explanatory power,
reflected by the R-squared values. The
individual predictors within the model bring
forth “Knowledge on Obtaining Bitcoin” as a
singularly significant variable, indicative of
its nuanced impact on purchase frequency.

4.4. Cluster Analysis

Utilizing the K-means cluster analytical
approach, the variation in blockchain
knowledge among respondents was
examined. The elbow method, as visualized
in Figure 5, suggested potential optimal
cluster solutions either as three or four.
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Postanalysis, the three-cluster paradigm was
favored for its superior coherence and
distinction. 

Results presented in Table 4 confirm that
the three cluster structure presents a sharper
demarcation, with a pronounced clarity in
the low knowledge cohort, as depicted in

Figure 6. Essential cluster metrics endorse
the three-cluster methodology’s superiority,
characterized by a higher silhouette score, a
lower Davies Bouldin index, and a higher
Calinski Harabasz score. The clusters are
explained in detail in the following
paragraphs.
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Cluster 0 is the low knowledge group
(28.09% of the population). This cohort
displays minimal knowledge concerning
cryptocurrency and associated paradigms.
Foundational constructs such as blockchain
and bitcoin fluctuate between 1.8 and 2.1,
implying elementary understanding. As the
subject matter intensifies in specialization,

their knowledge remains modest. Their self-
rated expertise in particular areas, like
blockchain or bitcoin expertise,
predominantly falls below 2, signifying
constrained assurance in their capabilities.
Intriguingly, despite their shallow depth of
knowledge, their crypto market engagement
is substantial, with a purchasing frequency
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approximation of 3.27.
Cluster 1 is the Expert Group (35.06% of

the population), members of this segment
consistently manifest profound knowledge in
cryptocurrency-related topics. Foundational
pillars such as blockchain and bitcoin
approach ratings of approximately 4.8,
indicating a robust foundation. Their
expertise also spans specialized niches like
DeFi and NFTs, registering ratings beyond 4.
Self-perceptions regarding expertise in
diverse domains typically surpass 4,
suggesting heightened confidence
potentially stemming from vast crypto-
domain immersion. Their participation
levels, notably around 4, in specific
blockchain and crypto applications like DAO
involvement, blockchain gaming, and DeFi

utilization, are high. Their purchasing
frequency approximates 3.51, marginally
surpassing the Low Knowledge Group.

Cluster 2 is the Moderate Knowledge
Group (36.85% of the population). These
individuals exhibit a decent grasp of
cryptocurrency basics, with metrics around
4.2 for both blockchain and bitcoin.
However, their understanding wanes slightly
for advanced topics, though they maintain an
above average stance. Their self-assessment
in niche sectors hints at moderate expertise.
For example, while familiar with the concept
of NFTs, their expertise self-rating rests
around 2.33. Their purchasing cadence is
approximately 2.98, subtly inferior to the
other clusters.
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5. DISCUSSION

This section integrates the research
findings with prevailing academic discourse.
We aim not only to provide answers to the
research questions posited at the outset but
also to identify the broader business
implications arising from these results,
ensuring their relevance and applicability in
real world context.

5.1. Findings on RQ1: Levels of
Knowledge and Expertise among Crypto-
shoppers

In addressing this research question
centered on the delineation of knowledge
and expertise among crypto-shoppers, the
current study unveils a picture that both
supports and, in some instances, challenges
prevailing scholarly narratives.
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Alqaryouti et al. (2020) underscored a
marked level of cryptocurrency knowledge
among their participants, an inference that
finds resonance in the present dataset.
Median scores, reflective of knowledge
surrounding both blockchain and Bitcoin,
situate at 4 within a 1 to 5 evaluative
spectrum, evincing a noteworthy degree of
knowledge within the crypto-shopper cohort.
A preponderance of crypto consumers
displays an affinity for core blockchain and
cryptocurrency tenets. Nonetheless, a
distinction emerges upon examining
expertise. Median scores associated with
“Expertise in Blockchain technology”,
“Expertise in Bitcoin'', and “Expertise in
Cryptocurrency'' converge at 3, suggesting
that while many crypto-shoppers possess
foundational knowledge, a categorization as
definitive experts remains elusive for a

substantial proportion.
Investigating deeper into the metrics for

“Understanding of blockchain” and
“Understanding of bitcoin”, a clear subset of
respondents, constituting approximately a
third, rate their knowledge in the low tiers
(scaled at 1 or 2). This pattern suggests that a
sizable faction of crypto-shoppers engage in
cryptocurrency transactions without a
profound grasp of the core technology. Such
a trend, viewed through the adoption
perspective, perhaps signals a transition from
early blockchain enthusiasts and
connoisseurs to individuals for whom the
technology addresses tangible needs without
the impetus for in-depth knowledge.

Understanding payment methods
considered pivotal for blockchain payment
scalability, notably the Lightning Network
and Layer-2 Blockchain, presents a median
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index of 3. Such scores, albeit moderate, trail
behind the general blockchain knowledge
benchmarks, indicative of the specialized
nature of these themes, and are mainly
understood by those with higher expertise
than those driven by pragmatic utility needs.

Interestingly, the median metric for
“Understanding of NFTs” is gauged at 4,
bearing an average of 3.45. This metric, if
measured against fundamental themes like
“Understanding of blockchain” (median: 4,
average: 3.69) and “Understanding of
bitcoin” (median: 4, average: 3.82), suggests
that NFT knowledge trails only marginally.
Given the visibility of NFTs within the
crypto sector, this is an important
observation. The predominant response for
“Understanding of NFTs” is also 5,
underscoring a robust knowledge level
amidst a significant tranche of respondents.

Furthermore, tacit knowledge garnered by
crypto-shoppers through their engagement in
blockchain enabled platforms and utilities is
evident. Metrics such as “Participation in
DAOs” (median: 3, average: 2.73) and
“Playing blockchain-based games” (median:
3, average: 2.83) are noteworthy.
Specifically, “Knowledge on using DeFi
services” reveals a median of 3 with an
average of 3.09, signifying a predominant
familiarity with decentralized finance (DeFi)
modalities in contrast to other blockchain
applications.

5.2. Findings on RQ2: Correlation of
Knowledge and Expertise with Purchase
Frequencies

This study employs both correlation
analysis and regression modeling to provide
quantitative insights into the dynamics of the
interplay between levels of knowledge,
expertise, and their implications for crypto-

shopping.
Our analysis reveals the presence of slight

negative correlations across all knowledge
facets and purchase frequency, most
pronounced in the “Knowledge on Obtaining
Bitcoin” metric (-0.11). Such a trend
suggests that amplification in domain
expertise, especially in the realm of Bitcoin
procurement, correlates with a marginal
decrement in purchase frequencies. It is
important to underscore, however, that
notwithstanding their statistical validity, the
strength of these correlations remains
tenuous. The regression model suggests that
knowledge dimensions explain a mere 11.6%
of the variability inherent in purchasing
frequency, pointing to other factors not
covered in this research.

Within the spectrum of the 17 examined
variables, the act of obtaining Bitcoin
emerges as the sole predictor exerting
statistical significance upon purchase
frequency. Interestingly, the model
delineates that increments in knowledge
concerning Bitcoin procurement are met
with a decrease in purchase frequency by an
approximate magnitude of 0.2981 units. This
observation has implications, particularly in
the context of Satoshi Nakamoto’s
foundational vision of Bitcoin as a digital
currency paradigm. It potentially suggests
that crypto-shoppers with a deeper
experience in Bitcoin acquisition might align
with the increasingly common perception of
Bitcoin as a store of value or long-term
investment rather than a means of exchange,
thereby showing stronger reluctance in its
expenditure.

Other areas of knowledge did not strongly
relate to purchasing habits. It’s clear that
while there’s some link between specific
knowledge and buying decisions, it’s limited
in how much it predicts behavior.
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Despite the appreciable knowledge levels
of crypto-shoppers, the nexus between such
knowledge and purchasing frequency
remains nebulous. The analysis shows that
domain expertise can not be defined as the
dominant precursor of crypto-shopping
frequency, thereby implying the potential for
a diverse cohort, spanning seasoned experts
to new entrants or simply less
knowledgeable cryptocurrency adopters, to
engage in frequent crypto transactions
irrespective of their knowledge depth.

This paradoxical trend, where less
knowledgeable users transact more
frequently, may reflect the difference in how
groups perceive cryptocurrencies. More
experienced users are often inclined to view
assets like Bitcoin as a store of value, which
encourages holding rather than spending. By
contrast, users with limited knowledge may
approach cryptocurrencies primarily as a
payment tool, placing greater importance on
convenience, fast settlement, and access to
goods or discounts than on long-term
investment considerations.

5.3. Findings on RQ3: Knowledge and
Expertise-based Consumer Segmentation

Throughout the years, the cryptocurrency
sector has drawn many users, each with
varying degrees of knowledge and expertise,
especially among those who utilize
cryptocurrencies for shopping. The present
analytical research sought to meticulously
dissect this demographic, emphasizing their
knowledge, expertise, and purchase
frequency vectors primarily. The main goal
was to define and describe distinct clusters of
crypto-shoppers predicated on their
knowledge, expertise, and purchasing
behaviors.

The application of the K-Means

clustering model unveiled three crypto-
shopper clusters. Cluster 0, labeled “The
Low Knowledge Group”, constituting
28.09% of the populace, predominantly
reflected low knowledge attributes.
Conversely, Cluster 1, christened “The
Experts” and accounting for 35.05%, showed
profound knowledge and expertise,
encompassing both the more general crypto
paradigms and domain specific niches such
as DAOs, NFTs, and DeFi. Cluster 2, the
“Moderate Knowledge Group” at 36.85%,
delineated an intermediate knowledge
segment with pronounced foundational
knowledge but relatively attenuated
expertise in sectors like DeFi and DAOs.
ANOVA outcomes validate the cluster
distinctions, with a preponderance of the
variables registering significant F-values and
p-values<0.001, accentuating the
rigorousness of cluster demarcation.
Characteristic features and differences of the
groups were visualized in Figure 6.

A deep dive into the Low Knowledge
Group shows interesting dynamics. Despite
their low or superficial blockchain and
Bitcoin awareness, their crypto market
participation is astoundingly vibrant,
mirroring the Expert Group’s purchase
frequency. The observations may imply
several interpretations. Firstly, the threshold
for engaging in the crypto-shopping sphere
may be diminishing, enabling individuals
with minimal knowledge to actively partake.
Secondly, the incentives for this
demographic to utilize crypto for shopping
could be predominantly influenced by
external determinants ranging from financial
advantages and peer influence to the novelty
of contemporary technologies rather than a
comprehensive grasp of the underlying tech.
This behavioral trend aligns with Alqaryouti
et al. (2020) and Avcı et al. (2023) that many
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users value cryptocurrency for its
transactional merits over its technical
foundations. The frequent transactions,
despite constrained expertise, indicate that
the appeal of features like decentralization
and cost-effectiveness in crypto might
outweigh the necessity for in depth
comprehension. The Expert Group’s
pronounced self-assessed knowledge and
robust purchase frequency juxtapose
interestingly against the Low Knowledge
Group, highlighting that knowledge alone
doesn’t steer purchase decisions. The
Moderate Knowledge Group, meanwhile,
registers a subdued purchase frequency, and
this may denote enthusiasm tempered with
caution. The frequent shopping activity of
the Low Knowledge Group can therefore be
understood as being driven less by expertise
and more by perceived usefulness and
immediate benefits. For this segment, factors
such as financial incentives, merchant
availability, and straightforward wallet
interfaces likely matter more than technical
comprehension.

Despite the statistically small variances in
crypto-shopping frequency across clusters,
their practical ramifications are palpable. For
instance, the Moderate Knowledge Group’s
score of 2.98 translates into monthly
shopping, while the Expert Group, with a
score of 3.51, ventures into purchases
multiple times monthly, sporadically even
weekly. This seemingly subtle statistical
distinction translates into a substantial
divergence in real world shopping habits,
bridging the continuum from monthly to
near-weekly crypto shopping.

5.4. Business & Managerial
Implications

This research delineates a sophisticated

characterization of crypto-shoppers,
highlighting distinct patterns in terms of
knowledge, expertise, and shopping
behaviors, which hold implications for
businesses contemplating or already offering
cryptocurrency payments to their customers.
An exhaustive examination of the findings
lays the groundwork for potential strategies
and spheres of interest that have the potential
to increase growth, foster deeper customer
engagement, and drive innovation in the
cryptocurrency payments sector.

There is an expanding acceptance.

The data reveals that the “Low
Knowledge Users'' demonstrate a
noteworthy purchasing frequency, averaging
once a month or more, suggesting a
substantial market avenue for businesses
willing to accept cryptocurrency payments.
Such findings underscore specific
demographics in fragile economic territories
grappling with issues such as high inflation
or marked financial instability. Despite their
ostensibly limited expertise, the propensity
for these “Low Knowledge Users'' to engage
in frequent transactions suggests that the
barriers to entry in the crypto-commerce
realm are potentially diminishing. This is
further supported by the emergence of user-
friendly technologies, like next generation
wallets, and a surging emphasis on superior
user experiences and dedicated educational
initiatives by leading industry players.

There is a segmented marketing and
education. 

The clear segmentation of crypto-
consumers, founded on data driven
knowledge tiers, indicates an interesting
opportunity for businesses offering crypto as
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a payment method to craft tailor made
marketing and educational campaigns. As an
example, the segment termed “The Experts”,
which presumably would encompass
individuals boasting expertise in areas like
blockchain gaming (35.27%) and DAO
participation (31.78%), might be inclined to
seek out advanced tools and services. In
contrast, the "Low Knowledge Users"
segment could find immense value in more
streamlined interfaces coupled with content
that accentuates the tangible, practical
benefits inherent to crypto transactions.

Marketing Acquisition Channels can be
crafted. 

From the data, it’s evident that a good
number of respondents have engaged in
specific crypto-associated activities, with
28.29% indicating expertise in DeFi, 29.84%
in NFTs, and a prominent cohort
participating in blockchain gaming and
DAOs. Businesses accepting cryptocurrency
payments can, therefore, craft targeted
partnerships, promotions, and advertising
campaigns targeting the above channels to
entice and acquire customers more inclined
to transact with a cryptocurrency.

User experience can be enhanced by
pricing & payment customization.

The data suggests that businesses
accepting cryptocurrency can enhance user
experience by customizing pricing and
payment in relation to the demonstrated
expertise levels of users. This can be
implemented through innovative Layer-2
protocol (Zhou et.al., 2023) offerings for the
more seasoned “Connoisseurs”, while for the
“Practical Users”, businesses can provide
more direct, user friendly options like

simplified or even off-chain payments from
accounts held at major crypto exchanges or
on popular wallets.

Knowledge assumptions should be
reassessed. 

A key takeaway from the data is the active
transactional behavior of the “Low
Knowledge Users”, challenging prevailing
paradigms that link intricate domain
knowledge directly with increased adoption.
This indicates that businesses ought to be
cautious not to deter a portion of their
clientele by setting overly high knowledge
expectations for crypto transactions.

Emphasize security and build trust.

The varying expertise observed in the
data, particularly in segments such as “The
Moderate Knowledge Group” and “The
Practical Users”, underlines the importance
for businesses to emphasize security and
build trust. This may involve sharing clear
security guidelines, creating easy to follow
guides, and promoting a transparent
approach to operations.

5.5. Limitations of Study

As with all scholarly research, this study
is not without its constraints. While our
sample boasts a commendable margin of
error under 5% (at a 95% CI), the elicited
responses might not wholly reflect the
knowledge strata and actual purchasing
patterns amongst crypto-shoppers.

Dataset is from a single platform data
source. Our database stems exclusively from
Cryptorefills. While this imparts a degree of
data consistency, it also introduces the caveat
that behaviors and knowledge gradients on
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this platform might deviate from patterns
observable on alternative platforms. It is a
self-reported data. The research leans heavily
on self-reported datasets, which can
sometimes be influenced by recall bias,
social desirability bias, or misinterpretations
of questions. Yet, the self-perceived
expertise may not align entirely with
objective measures of knowledge. The data
is cross-sectional, taken at a specific point in
time. Cryptocurrency is a rapidly evolving
domain, and behaviors and knowledge levels
might change over time. Longitudinal
studies could offer deeper insights into how
these aspects evolve.

We can also consider biases such as
incentive bias. Although the incentive was
carefully designed to be appealing without
exerting undue influence, there’s always a
possibility that it might have subtly
influenced participation rates and the
integrity of provided responses. There can
also be geographical/demographic bias; our
dataset is primarily derived from
Cryptorefills clients, which may not paint a
holistic portrait of the global crypto-
shopping population. The study might have
inherent biases based on the platform’s user
demographics and geographical reach. We
can also consider potential nonresponse bias
as not all solicited participants might have
engaged with our survey. This could lead to
inherent differences between respondents
and nonrespondents that might influence the
results.

We can also talk about CAWI limitations.
Employing the computer assisted web
interviewing strategy, while operationally
efficient, might inadvertently sideline
potential respondents. Those who prefer
alternative survey modalities or those
besieged with technical impediments could
be left out.

5.6. Future Research

The results of this study have shed light
on several aspects of crypto-shoppers’
knowledge and behavior. However, as with
all research endeavors, new questions arise
even as old ones find their answers. In this
vein, we identify several promising avenues
for future research.

Firstly, this study primarily focuses on
individuals who already shop with crypto.
Yet, it’s essential to recognize that these
crypto shoppers represent only a fraction of
the estimated 420 million crypto users
globally. A logical progression would be to
investigate the knowledge and expertise
levels of a broader spectrum of crypto users.
This could encompass those who hold
cryptocurrencies but refrain from shopping
with them, those familiar with the concept
but have not ventured into its acquisition and
even the general populace. Such a survey
may offer richer insights into the role of
knowledge and expertise in crypto adoption.

Another potential area of investigation
lies in examining how knowledge interfaces
with other determinants of behavior. While
this study dives deep into the realm of
knowledge, understanding its interplay with
factors such as perceived ease of use,
usefulness, trust, and perceived risks could
paint a more holistic picture. This would
provide a comprehensive view of the myriad
factors influencing crypto shopping
dynamics. This study expanded the
knowledge and expertise variables to 17,
providing a granular understanding. Yet,
employing techniques like factor analysis
could help consolidate these into fewer, more
overarching constructs.

From a theoretical standpoint, our
empirical findings could be analyzed under
established frameworks in the realm of
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technology adoption. Models like the
Technology Acceptance Model and alike
might find both resonance and divergence
with the results in the specific context of
cryptocurrencies. Such a theoretical
exploration could further academic discourse
in the domain.

Considering the rapidly evolving nature
of the cryptocurrency space, a longitudinal
approach could be particularly enlightening.
Tracking knowledge, expertise, and
behaviors over time would capture the
dynamism inherent in this digital landscape,
offering a temporal perspective on its
evolution. Beyond quantitative surveys,
qualitative endeavors such as in-depth
interviews could offer richer insights.
Personal narratives, motivations, hesitations,
and experiences could provide the depth and
context often elusive in numeric data.
Furthermore, the principles of behavioral
economics, with its focus on cognitive biases
and heuristics, could be a lens to apply to
crypto behaviors. By probing into the
rational and often irrational patterns of
crypto adoption and usage, we may uncover
layers of psychological complexities at play.

Lastly, in a subdomain of digital finances,
trust is paramount. Future research can
investigate how trust is established,
maintained, or broken in the crypto world.
Factors like security perceptions, past
experiences with scams or hacks, and the
role of crypto platforms could be pivotal in
this exploration.

Another direction for future work is to
focus on short-term technological evolutions
that may significantly alter crypto-shopping
behavior. The growing integration of mobile
wallets into everyday transactions has the
potential to lower barriers for less
knowledgeable users and accelerate adoption
by emphasizing convenience. Likewise, the

advent of retail Central Bank Digital
Currencies (CBDCs) promises to
significantly alter the consumer landscape.
By providing a state-backed digital currency,
CBDCs could legitimize digital payments,
fostering trust but also positioning
themselves as a stable and reliable
competitor to volatile cryptocurrencies.
Simultaneously, Layer-2 scaling solutions
are steadily overcoming the issues of high
fees and network congestion. These solutions
could finally make cryptocurrencies a viable
option for everyday retail transactions by
enhancing transaction efficiency. Exploring
how these parallel developments shape
consumer preferences and spending
behaviour is therefore critical, offering key
insights for both academic research and
practical business strategy. Finally, the
continued development of Layer-2 payment
solutions could reduce transaction costs and
improve scalability, which may encourage
more frequent use of crypto in retail
purchases. Investigating these emerging
technologies in the context of consumer
motivations and purchasing patterns would
provide valuable insights for both scholars
and practitioners.

6. CONCLUSIONS

Within the realm of cryptocurrency,
characterized by its complex economic,
societal and political aspects as well as its
relentless adoption and technological
progression, we provide a comprehensive
delineation of blockchain domain knowledge
and expertise among crypto-shoppers. These
consumers, who actively engage in
commercial transactions utilizing
cryptocurrency, also display distinctive
purchasing patterns, particularly concerning
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transaction frequency. Building upon prior
foundational research, this study endeavors
to define and describe these attributes.

Our research outcomes provide an
increased comprehension of the crypto-
shopper demographic, focusing on their
expertise and understanding levels. A
substantial majority (approximately 70%) of
crypto-shoppers exhibit a foundational
understanding of the blockchain and
cryptocurrency sectors. Yet, only a third of
this populace confidently considers
themselves experts. Numerous crypto-
shoppers are deeply involved within the
cryptocurrency ecosystem, leveraging DeFi
platforms, engaging in blockchain-based
games, or actively participating in DAOs.
Such engagements could potentially unveil
new marketing approaches for enterprises
integrating cryptocurrency payment
methodologies. Equally compelling is the
revelation that a third of crypto-shoppers do
not acknowledge possessing even a
rudimentary understanding of blockchain
technology, bitcoin or other
cryptocurrencies. This might suggest that the
cryptocurrency adoption curve is expanding
to encompass broader demographic cohorts,
potentially propelled by practical needs
superseding mere technological enthusiasm,
including aspirations for financial
inclusivity.

Furthermore, our study investigates the
relationship between domain expertise and
transactional frequency. Data derived from
correlation and regression models
demonstrate that profound expertise in the
cryptocurrency arena is not a prerequisite for
active participation. Interestingly, heightened
expertise does not correlate with an uptick in
transactional frequency. Contrarily, a slight
negative correlation emerges, particularly
when pertaining to knowledge of Bitcoin

acquisition. This could allude to Bitcoin’s
utilization as a savings instrument or a store
of value, given its stature as the premier
cryptocurrency.

Segmenting our respondents into discrete
clusters, spanning those with negligible
knowledge to proclaimed experts,
accentuates the diverse expertise spectra and
behaviors intrinsic to crypto-shoppers. Every
segment, with its characteristic traits,
accentuates the heterogeneity of crypto-
shopper personas. Such segmentation could
offer invaluable insights for businesses
integrating cryptocurrency payment
gateways, facilitating tailored marketing
strategies, and optimizing user experience
predicated on consumer expertise levels.

Nevertheless, while our discoveries
significantly enhance the understanding of
the crypto-shopper persona, it remains
imperative to acknowledge inherent research
limitations. The snapshot provided by this
study captures a glimpse of the current
situation in the ever-changing
cryptocurrency environment, highlighting
the need for ongoing observation and regular
review.

7. GLOSSARY

Computer-Assisted Web Interviewing
(CAWI) is a surveying technique where
participants complete questionnaires online,
often sent via email or accessed through a
website, without needing an interviewer’s
presence.

Cryptocurrency, or informally crypto, is a
digital form of currency that uses
cryptography for security and operates
independently of a central authority or
traditional banking system. It serves as a
decentralized medium of exchange, enabling
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direct P2P (peer-to-peer) transactions over
the Internet.

Crypto-shopper, or crypto-consumer,
refers to an individual who regularly
purchases goods or services using
cryptocurrencies as a payment method.

Decentralized Autonomous Organization
(DAO) is an organization represented by
rules encoded as a transparent computer
program, administered by the organization
members, and not influenced by a central
government. A DAO’s financial transaction
record and program rules are maintained on
a blockchain.

Decentralized Finance (DeFi) refers to a
set of blockchain-based financial
applications and protocols that aim to
recreate traditional financial systems (e.g.,
lending, borrowing, and trading) without
intermediaries, using smart contracts.

Layer-2 Blockchain Network is a
secondary protocol built atop an existing
blockchain to enhance its scalability,
efficiency, and speed. It processes
transactions off-chain before settling them
on the primary blockchain, reducing network
traffic.

Non-fungible Token (NFT) is a non-
interchangeable data unit stored on a
blockchain. Types of NFT data units may
include digital files such as photos, videos,
and audio. Since each token is uniquely
identifiable, NFTs differ from
cryptocurrencies.

Technology Acceptance Model 2 (TAM2)
is an extension of the Technology
Acceptance Model (TAM) that incorporates
perceived usefulness, perceived ease of use,
and additional factors to predict information
technology acceptance and usage.
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ДЕШИФРОВАЊЕ КРИПТО-КУПЦА: АНАЛИЗА ЗНАЊА И
ПРЕФЕРЕНЦИЈА ПОТРОШАЧА КОЈИ КОРИСТЕ

КРИПТОВАЛУТЕ ЗА КУПОВИНУ

Massimiliano Silenzi, Umut Can Çabuk, Ömer Aydin,  Enis Karaarslan

Извод

Брзо растући сектор криптовалута представља и изазове и могућности за предузећа и
потрошаче. Ова студија истражује знање, стручност и навике куповине људи који купују
користећи криптовалуте. Наше истраживање спроведено међу 516 учесника показује да се
нивои знања разликују од почетника до стручњака. Занимљиво је да је део испитаника, скоро
30%, показао високу учесталост куповине упркос свом ограниченом знању. Регресионе
анализе су показале да, иако знање о домену игра улогу, оно чини само 11,6% фактора који
утичу на учесталост куповине. К-means кластер анализа је додатно сегментирала испитанике
у три различите групе, од којих свака има јединствене нивое знања и склоности куповини. Ови
резултати доводе у питање конвенционалну идеју која повезује опсежно знање са повећаном
употребом криптовалута, сугеришући друге факторе који су у игри. Разумевање ове различите
демографске групе купаца криптовалута је кључно за предузећа, наглашавајући потребу за
прилагођеним стратегијама и корисничким искуствима. Ова студија нуди увид у тренутна
понашања у куповини криптовалута и разматра будућа истраживања која истражују шире
утицаје и потенцијалне промене у пејзажу потрошача криптовалута.

Кључне речи: анализа понашања, биткоин, блокчејн, криптовалуте, крипто-куповина,
стручност потрошача, сегментација потрошача, DeFi, усвајање технологије
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