
sustainability

Article

An Analysis of the Process of Adopting Local Digital
Currencies in Support of Sustainable Development

August Francesc Corrons Giménez * and Lluís Garay Tamajón

Faculty of Economics and Business, Universitat Oberta de Catalunya (UOC), 08035 Barcelona, Spain;
lgaray@uoc.edu
* Correspondence: acorrons@uoc.edu; Tel.: +34-932-532-352

Received: 23 November 2018; Accepted: 1 February 2019; Published: 6 February 2019
����������
�������

Abstract: Local digital currencies (LDCs) can be defined as technological platforms in which
transactions occur between users without the use of any form of official tender. Although there
is empirical evidence with regard to the sustainable development-related benefits of this type of
currency, its use is still highly marginal and incipient, with relatively short lifecycles. To understand
why LDCs have not gained a firmer footing or implementation in society and subsequently gain the
ability to define a series of actions making this possible, an integrated model has been developed.
Based on a review of the available literature, this model permits an analysis of the perceptions, beliefs,
and attitudinal factors impacting upon the process of adopting this kind of currency. Based on a
sample of 1559 subjects, the results obtained from the structural equation modelling performed
provide important conclusions in terms of both the theory and the management of LDC-based
communities, whether this is for the creation of new communities or the attraction of new users, or to
consolidate existing communities or the participation of users once they have registered with them.
Perceptions (attitude, subjective regulation, and perceived control), beliefs (compatibility, perceived
utility, interpersonal influences, self-efficacy, and enabling conditions) and previous experience have
a significant influence on the intention to be part of a community based on a local digital currency,
with all that this implies for the defining of strategies to promote the use of LDCs.
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1. Introduction

Complementary currencies are monetary systems that are created outside of a country’s legal
tender, promoting regional projects—social, economic, and environmental—giving value to resources
that would otherwise remain outside of exchange systems due to a lack of official money [1]. Unlike
barter markets, where the exchange is direct and simultaneous between two people, complementary
currencies enable a person to receive goods, services, or knowledge from another person and,
in exchange, offer other goods, services, or knowledge to a different person at another time.
Transactions are conducted by means of a balance that records what a person offers and what they
receive from other users.

A number of empirical studies have shown complementary currencies’ commitment to sustainable
development [2–5]. Amongst other things, on an economic level, these currencies promote local
wealth and access to goods and services for those who are financially excluded [6–8]; on a social
level, they promote a sense of belonging and personal empowerment [9–12]; on a prosocial level,
they promote solidarity and altruism [13]; and, on an environmental level, they promote recycling and
a reduction in one’s ecological footprint [14–16].

The four existing types of complementary currencies [3], and their percentage distribution
internationally in 2013, are as follows: time banks (50.2%), mutual credit systems (41.3%), local
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currencies (7.1%), and exchange systems (1.4%). Before continuing, it is important to point out that
our work was conducted using the classification of [3], because it is the only classification that, in the
current situation, allows us to quantify the presence of local digital currency (LDC)-based communities,
both in Spain and around the world.

Most time banks and mutual credit systems work in a digital format, as do a large number of
local currencies, and it may be considered that at least 91.5% of the presently existing complementary
currencies operate in a digital format [5]. Such a high percentage, together with the present and
future repercussion of information and communication technologies (ICT) in the implementation and
consolidation of technological innovations, mean that we can justify the research carried out into
complementary currencies that operate, solely and exclusively, in the digital domain—that is, local
digital currencies (LDCs).

Despite the commitment to sustainable development, the use of complementary currencies is still
very marginal and incipient, with relatively short lifecycles [3,5,17]. To understand why all this should
be the case, in this research, we have set the general goal of modelling and analysing human behaviour
associated with the use of LDCs. There are currently very few empirical analyses examining this, and
the few that do exist have incomplete approaches with wildly varying methodologies, making their
comparison and integration difficult [7,18–22]. To provide a response to this generic goal, three different
specific goals have been defined: develop a conceptual model for the LDC adoption process; analyse
this model, evaluating causal and measurement-related relationships between the existing variables;
and analyse the moderating effect of subjects’ prior experience in LDCs.

1.1. Theoretical and Conceptual Framework

LDCs can be regarded as a means to facilitate exchanges and transactions online, and is
characterised by not using official legal tender, representing a technological innovation in the sharing
economy [23,24]. Therefore, human behaviour associated with LDCs can be analysed by means of
behavioural models based on attitudes and the adoption of technological innovations, such as the
theory of reasoned action, or TRA [25], the theory of planned behaviour, or TPB [26], or its subsequent
decomposition into decomposed theory of planned behaviour (DTPB) beliefs [27].

The theory of planned behaviour, or TPB [26], represents an extension of the TRA [25] to increase
the predictive capacity in the case of behaviour over which there is limited control [28]. According to
the TPB, behavioural intention (BEIN), as an antecedent of behaviour, is preceded by three different
variables: attitude (ATTI) or assessment of the result of carrying out a behaviour; the subjective norm
(NORM) or perception of the normative social pressure to carry out a behaviour; and perceived control
(CONT) or assessment of one’s capacity to carry out a behaviour. Attitude, subjective norm, and
perceived control are all preceded by a series of generic beliefs.

For its part, the DTPB [27] is a development of TPB that explores the dimensions of attitude,
subjective norm, and perceived behavioural control, decomposing them into specific beliefs applicable
in all contexts.

The DTPB provides greater consistency with the antecedents to behavioural intention and a
greater predictive capacity than the non-decomposed version [29]. Whilst the TPB explains 51% of
behaviour, the DTPB reaches up to 60%, whilst also providing a better goodness of fit [30]. In other
words, by deconstructing the background data into different elements, greater consistency is given to
the model, which does not depend solely on the items of those historical data. Moreover, the results
obtained have a greater predictive capacity as new elements are introduced, all of which occurs without
conferring any adverse effects on the goodness of fit of the model, but rather the reverse.

The DTPB proposes three attributes as determinants of attitude: perceived usefulness (USEF),
or the degree to which a person believes that the use of a given system will improve his or her
performance [31]; ease of use (EASE), or the degree to which a given system is regarded as simple
to use [31]; and compatibility (COMP), or the degree to which an innovation fits with the current
needs and past experiences [32]. In the case of the subjective norm, two attributes are proposed as
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determinants [33]: interpersonal influences (INTE), or those of friends and relations; and extra-personal
influences (EXTR), or those of the media and experts. For perceived control, its decomposition is
based on two different attributes [27]: self-efficacy (EFFI), or confidence in carrying out a behaviour;
and facilitating conditions (COND), or the availability of the resources that are required to carry it out.

In the case of means to facilitate online exchanges and transactions, the determining factors
for behavioural intention have been identified in a number of studies [34–36]: demographic
features, personality, service quality, website quality, brand effect, commercial motivation, trust,
prior experience, etc. As detailed and justified later on, this research has taken into account only
two of these factors (Figure 1): Trust (TRUS) as an attitude-related belief, and prior experience as a
moderating variable. Additionally, we have introduced a series of extensions (Figure 1) into the DTPB
itself, such as the decomposition of perceived usefulness into four different dimensions (the social
(SOCI), the prosocial (PROS), the economic (ECON), and the environmental (ENVI)), as well as the
incorporation of new causal relationships.
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and extensions.

1.2. Research Hypotheses and Question

On the basis of the DTPB, as well as the additional factors and extensions incorporated, the causal
and measurement hypotheses are set out below, as well as the research question making up the
study model.

1.2.1. Causal Hypotheses

The influence of attitudes on e-purchase intention has been tested by TPB-based research [37–39],
amongst others. On this basis, and on that of the DTPB itself, we propose the following hypothesis:

Hypothesis 1 (H1). An individual’s attitude (ATTI) towards LDCs has a direct and positive influence upon
their intention (BEIN) to use them.

The models of [31,40–42], amongst others, provide support for the influence of usefulness and
the ease of use upon attitudes, both in the sphere of new technologies [43], and that of means to
facilitate online exchanges and transactions [44–46]. In this latter case, [44,47] supported the thesis that
compatibility influences attitude in online purchasing. Based on this, and on that of the DTPB itself,
we propose the following hypotheses:
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Hypothesis 2 (H2). Perceived usefulness (USEF) in the use of LDCs has a direct and positive influence upon
the attitude (ATTI) towards said behaviour.

Hypothesis 3 (H3). Perceived ease of use (EASE) of LDCs has a direct and positive influence upon the attitude
(ATTI) towards said behaviour.

Hypothesis 4 (H4). Perceived compatibility (COMP) in the use of LDCs has a direct and positive influence
upon the attitude (ATTI) towards said behaviour.

Perceived usefulness in an innovation is affected by ease of use [38,48–50]. Additionally, [51]
incorporated compatibility into Davis’s model (1989), and suggested its direct relationship with
perceived usefulness and ease of use, something that is consistent with the approaches of [27] in
interrelating the different groups of belief. Accordingly, we propose the following hypotheses:

Hypothesis 5 (H5). The perceived ease of use (EASE) of LDCs has a direct and positive influence upon
perceived usefulness (USEF) in said behaviour.

Hypothesis 6 (H6). Perceived compatibility (COMP) in the use of LDCs has a direct and positive influence
upon perceived usefulness (USEF) in said behaviour.

Hypothesis 7 (H7). Perceived compatibility (COMP) in the use of LDCs has a direct and positive influence
upon perceived ease of use (EASE) in said behaviour.

Trust is the belief that the other party will behave in an ethical and trustworthy
manner [52]. [44,53,54], amongst others, have shown that trust influences attitudes towards online
purchasing. Accordingly, we propose the following hypothesis:

Hypothesis 8 (H8). Trust (TRUS) in the rest of LDC users has a direct and positive influence upon the attitude
(ATTI) towards the use of these kinds of communities.

In the case of means to facilitate online exchanges and transactions, [37,38], amongst others,
obtained empirical evidence in support of the significant effect of the subjective norm upon behavioural
intention. On this basis, and on that of the DTPB itself, we propose the following hypothesis:

Hypothesis 9 (H9). The subjective norm (NORM) with regard to the use of LDCs has a direct and positive
influence upon the intention (BEIN) to use them.

Gatignon and Robertson’s model (1985) pointed to the effect of social groups upon individuals’
attitudes. Other authors [43,55] confirmed the significance of social influence upon attitudes towards
an innovation. Accordingly, we propose the following hypothesis:

Hypothesis 10 (H10). The subjective norm (NORM) with regard to the use of LDCs has a direct and positive
influence upon the attitude (ATTI) towards said behaviour.

As specified by [38], different points of reference have influence on the subjective norm on
the adoption of technological innovations. Together with interpersonal groups such as friends and
family, [56,57] pointed to the extra-personal influences of other Internet users. Based on this, and on
that of the DTPB itself, we propose the following hypotheses:

Hypothesis 11 (H11). Interpersonal influences (INTE) with regard to the use of LDCs have a direct and
positive influence upon the subjective norm (NORM) with regard to said behaviour.
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Hypothesis 12 (H12). Extra-personal influences (EXTR) with regard to the use of LDCs have a direct and
positive influence upon the subjective norm (NORM) with regard to said behaviour.

In the field of means to facilitate online exchanges and transactions, [37,45,58,59], amongst others,
noted that perceived control has a positive effect upon the intention to adopt said behaviour. On this
basis, and on that of the DTPB itself, we propose the following hypothesis:

Hypothesis 13 (H13). The control perceived (CONT) by individuals regarding the use of LDCs has a direct
and positive influence upon the intention (BEIN) to use them.

In the field of new technologies, [27] distinguished between two different antecedents for
perceived control: the self-efficacy perceived by the individual and the existing facilitating
conditions. [37] incorporated both variables as components of perceived control and observed a
significant effect on behavioural intention. Accordingly, and on the basis of the DTPB itself, we propose
the following hypotheses:

Hypothesis 14 (H14). The self-efficacy perceived (EFFI) by the individual regarding the use of LDCs has a
direct and positive influence upon the perceived control (CONT) regarding said behaviour.

Hypothesis 15 (H15). The existing facilitating conditions (FACI) for the use of LDCs have a direct and positive
influence upon the perceived control (CONT) regarding said behaviour.

1.2.2. Measurement-Based Hypotheses

Although, traditionally, perceived usefulness has been regarded as a one-dimensional concept,
in the field of the sharing economy and complementary currencies, a number of authors have posited
the need to analyse it from a multidimensional standpoint [10,20,60–64]. Therefore, our proposal is to
decompose perceived usefulness into the four most representative dimensions within the context of
this study: the social, the prosocial, the economic, and the environmental. Accordingly, we propose
the following hypotheses:

Hypothesis 16 (H16). (H16.1)—Perceived usefulness (USEF) with regard to the use of LDCs is determined
by perceived usefulness on a social level (SOCI). (H16.2)—Perceived usefulness (USEF) with regard to the
use of LDCs is determined by perceived usefulness on a prosocial level (PROS). (H16.3)—Perceived usefulness
(USEF) with regard to the use of LDCs is determined by perceived usefulness on an economic level (ECON).
(H16.4)—Perceived usefulness (USEF) with regard to the use of LDCs is determined by perceived usefulness on
an environmental level (ENVI).

1.2.3. The Research Question

Studies associated with means to facilitate online exchanges and transactions, such as those
of [52,53,65], amongst others, have explored the role of prior experience, associating it with subsequent
behavioural intentions and suggesting that it helps reduce consumer uncertainty. According to these
studies, the experience acquired by individuals who have already performed a certain behaviour in
the past has an influence on the shaping of their attitudes, perception, and beliefs, and ultimately
conditions subsequent repetition. It also affects the strength of the causal relations between intent,
historical background, and current behaviour. Accordingly, we set the following research question:

Question 1 (P1). Does the magnitude of the relationships established between the model’s variables differ
between individuals with and without prior experience in LDCs? Or, put another way, does it depend upon
whether the behaviour is new or repeated?

Responding to the research question that is raised will help discern whether the reason for the
marginality in the use of LDCs could be related to single strategies being used to promote their use,
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regardless of previous user experience. If these strategies are erroneous, it could occur that potential
new users never get to register, or that potential users who are obliged to re-register never do so.

1.2.4. Summary of Hypotheses and Research Question

Figure 2 shows the resulting research model, with the hypotheses raised, both causal (H1 and
H15) and measurement-related (H16.1 to H16.4), and the research question that was formulated (P1).Sustainability 2019, 11, 849 6 of 19 
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Figure 2. Hypotheses and research question. SOCI: social, PROS: prosocial, ECON: economic, ENVI:
environmental, TRUS: trust, COMP: compatibility, EASE: ease of use, USEF: perceived usefulness, ATTI:
attitude, NORM: subjective norm, BEIN: behavioural intention, INTE: interpersonal influences, EXTR:
extra-personal influences, CONT: perceived control, EFFI: self-efficacy, COND: facilitating conditions.

2. Materials and Methods

2.1. Data Gathering

Data was gathered by means of an online questionnaire sent by email or published on the
Universitat Oberta de Catalunya (UOC) Virtual Campus, depending on the study population. Prior to
the submission of this questionnaire, a pre-test was carried out. This allowed the identification
and/or elimination of possible problems in the content of the questions, their wording, form, and
distribution [27]. In relation to the online questionnaire, and after some initial sociodemographic
identification questions (age, gender, residence, job, family situation, and educational level), it set forth
a series of statements associated with the subjects’ perceptions, beliefs, attitudes, and behavioural
intentions, which had to be responded to by using a Likert scale from one (completely disagree) to
seven (completely agree). The research was aimed at those individuals who are habitual Internet
users [66]. To assess the moderating effect of prior experience in LDCs, and examining whether the
different relationships studied present variations according to that experience, a distinction was drawn
between two different groups: Population 1 (UOC students, alumni, staff, and partners), contacted
by means of the UOC Virtual Campus, and Population 2 (users of time banks, eco-networks, and
social currency networks within Spain), contacted by means of an email sent to the managers of the
respective platforms. The reason for this distinction was that users in Population 1, a priori, were not
supposed to have any experience with LDCs (although, in fact, 12.8% of them did admit to having
experience, as we shall see below), while all of the users of Population 2 had experience through being
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members of an LDC. Taking into consideration that the person surveyed had no knowledge of LDCs
and what they represent, a brief conceptual introduction to LDCs was included at the beginning of
the questionnaire

Of the 126,587 subjects surveyed, the total sample gathered comprised 1559 (1.23%) subjects: 901
(0.83%) of the 108,587 from Population 1 and 658 (3.06%) of the 21,500 from Population 2. Despite the
low level of participation, the total number of samples collected was sufficient to be able to perform
the statistical analysis presented below. Before going on, it is important to highlight that in the case of
Population 2, there is no current official register of the number and typology of communities that exist
in Spain. Ad hoc research based on websites and the collaboration of entities and activists in the area
of study had to be performed in order to determine and quantify Population 2.

At a confidence level of 95.5%, sampling errors of 3.33% and 3.76% were obtained for Population 1
and Population 2, respectively. Regarding gender, 56.4% of Sample 1 and 52.9% of Population 1 as a
whole were female. In the case of Sample 2, 59.7% were female (57.0% of Population 2). In terms of
experience, 49.6% of the total sample, 12.8% of Sample 1, and 100.0% of Sample 2 were subjects with
prior experience in LDCs. Table 1 shows the sociodemographic characteristics of the participants.

Table 1. Sociodemographic characteristics.

Total Sample No Experience Experience

Gender

Male 43.3% 44.9% 41.7%
Female 56.7% 55.1% 58.3%
Total 100.0% 100.0% 100.0%

Age

Up to 25 3.0% 3.7% 2.3%
26 to 35 15.8% 14.1% 17.6%
36 to 45 32.3% 36.6% 27.9%
46 to 55 30.9% 34.1% 27.7%
Over 55 17.9% 11.5% 24.5%
Total 100.0% 100.0% 100.0%

Educational level

Primary or secondary education 2.6% 0.4% 4.8%
Baccalaureate 5.3% 1.3% 9.4%
Vocational training 8.7% 2.4% 15.1%
University diploma 12.1% 6.6% 17.6%
Bachelor’s degree 31.7% 34.6% 28.7%
Postgraduate 39.6% 54.7% 24.3%
Total 100.0% 100.0% 100.0%

Family situation

With partner and children 49.0% 55.7% 42.2%
With partner, without children 24.4% 23.9% 24.8%
Without partners or children 16.8% 15.0% 18.6%
Without partner, with children 9.8% 5.3% 14.4%
Total 100.0% 100.0% 100.0%

Main employment situation

Student 5.4% 7.6% 3.1%
Self-employed 21.0% 17.6% 24.6%
Salaried worker 55.8% 68.3% 43.1%
Unemployed 10.5% 4.3% 16.7%
Retired 7.3% 2.2% 12.5%
Total 100.0% 100.0% 100.0%
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2.2. Definition of Measurement Scales

Over the course of 2017, work was carried out on the basis of the data collected. This began by
measuring the variables, using composite scales, which allow for the assessment of variables that are
not directly observable [67]. To this end, we had to specify the behaviour to be analysed [25]: “using a
LDC to carry out transactions in the next six months”. For its part, behavioural intention was regarded
as a dependent variable and a direct antecedent to the LDC adoption process [37,52]. Given that the
research model is fundamentally based on the DTPB, the definition of the majority of items has been
based on Taylor and Todd’s original work (1995), which has been adapted to the context based on
prior research. For the remaining scales, existing literature of the field of study was analysed. Table 2
below shows the items used and the bibliography referenced.

Table 2. Items on the measurement scale and bibliography referenced. LDC: local digital currency.

These are my perceptions regarding the use of LDC in the next six months

BEIN_1 I plan to use them in the next six months.
[37,48,68]BEIN_2 I hope to use them in the next six months.

BEIN_3 It is probable that I will use them in the next six months.

Using LDC in the next six months . . .

ATTI_1 . . . is an idea that I like.
[69]ATTI_2 . . . is a good idea.

ATTI_3 . . . seems to be a positive experience to me.
COMP_1 . . . would be a good fit with the way I like to do things.

[42,70,71]COMP_2 . . . would be consistent with my habits.
COMP_3 . . . would fit with my lifestyle.
EASE_1 . . . would be easy for me to learn.

[41,42,72]EASE_2 . . . would be simple to use.
EASE_3 . . . wouldn’t involve much mental effort on my part.
SOCI_1 . . . would allow me to find interesting people.

[10,63]SOCI_2 . . . would allow me to get to know new people.
SOCI_3 . . . would permit social interaction with other users.
PROS_1 . . . would allow me to contribute something to society.

[10]PROS_2 . . . would allow me to help those in need.
PROS_3 . . . would allow me to do something for others.
ECON_1 . . . would allow me to save money.

[60,61]ECON_2 . . . would allow me to cut my expenditure.
ECON_3 . . . would allow me to benefit economically.
AMBI_1 . . . would allow me to consume sustainably.

[10,61]AMBI_2 . . . would allow me to behave ecologically.
AMBI_3 . . . would allow me to behave in an environmentally-friendly way.

These are my perceptions with regard to using LDC in the next six months

TRUS_1 Their users will not take advantage of others, even when the opportunity presents itself.
[52,70]TRUS_2 Their users will always keep their promises.

TRUS_3 Their users will tell the truth in their dealings with others.
NORM_1 Those whose opinions I value approve of me using them.

[68,69,72]NORM_2 Those who influence my behaviour expect me to use them.
NORM_3 Those who are important to me think that I should use them.
INTE_1 My friends and family encourage me to use them.

[33,70,71]

INTE_2 Those in my surrounding environment think that using them would be a good idea.
INTE_3 My colleagues encourage me to use them.
EXTR_1 News in the written press on this type of community encourages me to use them.
EXTR_2 Blog comments on experiences of this type of community encourage me to use them.
EXTR_3 Comments on the social media networks of this type of community encourage me to use them.
CONT_1 Using them is something that I would control.

[68,69]CONT_2 I have the resources, know-how, and skills to use them.
CONT_3 I would be able to use them.
EFFI_1 I could easily use them.

[37,46,47]

EFFI_2 I would be able to use them even if there was nobody nearby to help me.
EFFI_3 I would feel comfortable using them for myself.

COND_1 I have access to the computer equipment that is needed to use them.
COND_2 I could have access to a computer whenever I wanted to be able to use them.
COND_3 I wouldn’t have Internet access problems to be able to use them.

2.3. Data Analysis Methodology

After descriptive analysis (DA) of the data, which is required to be able to identify the possibly
anomalous behaviour within it, we proceeded to corroborate its univariate and multivariate normality.
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Once we corroborated all that, we carried out confirmatory factor analysis (CFA) for both
the identification of the measurement model and the analysis of its goodness of fit, reliability,
and convergent and discriminant validity. The following step was structural equation modelling (SEM),
including analysis of the goodness of fit of the structural model and its nomological validity. Lastly,
multigroup analysis (MGA) was performed to analyse the moderating effect of prior experience. To do
this, the sample was divided into the two groups that were necessary to carry out the corresponding
comparison (with and without prior experience).

To perform these analyses, we used the efficient, non-skewed maximum likelihood method, as
well as the AMOS v22 module of the SPSS v21 statistics package.

3. Results and Discussion

3.1. Confirmatory Factor Analysis

After identification of the measurement model, its goodness of fit was analysed:

• Absolute: X2/df = 4.768, below 5.0 [73]; GFI = 0.901, above 0.9 [74]; SRMR = 0.051, below
0.08 [75]; and RMSEA = 0.049, below 0.08 [76]. Notes: X2 (minimum fit function chi-square), df
(degrees of freedom), GFI (goodness-of-fit index), SRMR (standardised root mean square residual),
and RMSEA (root mean square error of approximation).

• Incremental: AGFI = 0.879, not above 0.9 [74]; TLI = 0.946, above 0.9 [77]; NFI = 0.942, above
0.9 [78]; CFI = 0.953, above 0.9 [79]; and IFI = 0.953, above 0.9 [80]. Notes: AGFI (adjusted
goodness-of-fit index), TLI (Tucker–Lewis index), NFI (normed fit index), CFI (comparative fit
index), and IFI (incremental fit index).

• Parsimonious: PGFI = 0.740, PNFI = 0.812 and PCFI = 0.822, all above 0.5 [81]. Notes:
PGFI (parsimonious goodness-of-fit index), PNFI (parsimonious normed fit index), and PCFI
(parsimonious comparative fit index).

Although the AGFI parameter does not exceed the established threshold of 0.9 [74], ref [82]
suggested that the said parameter may be regarded as valid above 0.85. Accordingly, it is confirmed
that the measurement model presents an adequate goodness of fit. The modification of the coefficients
that were analysed eliminated four items: EASE_1, INTE_2, EFFI_1, and ENVI_1.

Analysis of the reliability and convergent validity has been carried out by analysing the
standardised factor loadings, as well as the composite reliability (CR) and average variance extracted
(AVE) parameters. As can be seen from Table 3, all of the factor loadings were above 0.5 [83]. As far
as the CR factor is concerned, the values were always in an excess of 0.7 [83], except for the scale
associated with ease of use, which showed a value of 0.685 (its closeness to the minimum recommended
value and the validation of the rest of the parameters for the said scale mean that can be validated).
For all of the measurement scales, AVE values of above 0.5 were obtained [84]. Thus, the measurement
model’s adequate reliability and convergent validity is corroborated.

Discriminant validity analysis was performed using the confidence interval and variance extracted
tests. As Table 4 shows, the range between the correlation coefficient plus and minus twice its
typical error never includes one [83], whilst the square root of the AVE of the factors is greater than
the correlation of said factor with the remaining factors (only in three cases was this criterion not
met, although it takes place between pairs of variables that are causally and directly related in the
DTPB). This, together with this representing a very small percentage of cases and could be due
to coincidences [85], means that this test can be validated. Accordingly, it is confirmed that the
measurement model has adequate discriminant validity.
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Table 3. Reliability and convergent validity of the measurement model. CR: composite reliability, AVE:
average variance extracted.

Std. Loading CR AVE Std. Loading CR AVE

BEIN_1 0.957
0.981 0.944

NORM_1 0.702
0.885 0.722BEIN_2 0.979 NORM_2 0.888

BEIN_3 0.979 NORM_3 0.940

ATTI_1 0.802
0.887 0.725

INTE_1 0.785
0.852 0.744ATTI_2 0.849 INTE_2 —

ATTI_3 0.901 INTE_3 0.934

COMP_1 0.857
0.914 0.779

EXTR_1 0.728
0.897 0.746COMP_2 0.890 EXTR_2 0.895

COMP_3 0.901 EXTR_3 0.952

EASE_1 —
0.685 0.524

CONT_1 0.635
0.833 0.629EASE_2 0.800 CONT_2 0.839

EASE_3 0.639 CONT_3 0.883

TRUS_1 0.804
0.902 0.756

EFFI_1 —
0.729 0.574TRUS_2 0.880 EFFI_2 0.720

TRUS_3 0.920 EFFI_3 0.793

SOCIAL 0.795

0.869 0.628

COND_1 0.762
0.869 0.690PROSOCIAL 0.944 COND_2 0.823

ECONOMIC 0.663 COND_3 0.901
ENVIRON. 0.742

Table 4. Discriminant validity of the measurement model. Note: The diagonal includes the square
root of each factor’s AVE. Below the diagonal are the correlations between the different factors,
whilst above it are the associated confidence intervals. Abbreviations: subjective norm (NORM),
attitude (ATTI), ease of use (EASE), compatibility (COMP), trust (TRUS), extra-personal influences
(EXTR), facilitating conditions (COND), behavioural intention (BEIN), perceived usefulness (USEF),
interpersonal influences (INTE), self-efficacy (EFFI) and perceived control (CONT).

NORM ATTI EASE COMP TRUS EXTR COND BEIN USEF INTE EFFI CONT

NORM 0.849 0.430
0.517

0.378
0.483

0.506
0.585

0.513
0.592

0.717
0.768

0.132
0.237

0.555
0.626

0.469
0.556

0.941
0.968

0.347
0.452

0.328
0.426

ATTI 0.474 0.852 0.636
0.723

0.815
0.858

0.495
0.578

0.449
0.536

0.427
0.518

0.619
0.682

0.826
0.869

0.406
0.497

0.670
0.7489

0.615
0.686

EASE 0.431 0.680 0.724 0.643
0.726

0.405
0.510

0.335
0.444

0.396
0.501

0.492
0.587

0.592
0.687

0.382
0.491

0.671
0.769

0.685
0.768

COMP 0.546 0.837 0.685 0.883 0.538
0.613

0.487
0.566

0.315
0.413

0.677
0.732

0.731
0.786

0.490
0.573

0.658
0.737

0.572
0.647

TRUS 0.553 0.537 0.458 0.576 0.869 0.495
0.574

0.215
0.316

0.472
0.551

0.552
0.631

0.495
0.578

0.465
0.563

0.352
0.447

EXTR 0.743 0.493 0.390 0.527 0.535 0.864 0.113
0.218

0.525
0.596

0.485
0.568

0.744
0.795

0.380
0.481

0.318
0.416

COND 0.185 0.473 0.449 0.364 0.266 0.166 0.831 0.179
0.280

0.337
0.435

0.101
0.210

0.624
0.707

0.718
0.777

BEIN 0.591 0.651 0.540 0.705 0.512 0.561 0.230 0.972 0.497
0.576

0.560
0.631

0.565
0.648

0.514
0.593

USEF 0.513 0.848 0.640 0.759 0.592 0.527 0.386 0.537 0.793 0.446
0.537

0.535
0.630

0.477
0.568

INTE 0.955 0.452 0.437 0.532 0.537 0.770 0.156 0.596 0.492 0.863 0.327
0.436

0.301
0.402

EFFI 0.400 0.710 0.720 0.698 0.514 0.431 0.666 0.607 0.583 0.382 0.757 0.885
0.940

CONT 0.377 0.651 0.717 0.610 0.400 0.367 0.748 0.554 0.523 0.352 0.913 0.793

3.2. Structural Equation Modelling and Presentation of Results

Firstly, the structural model’s goodness of fit was analysed:

• Absolute fit: X2/df = 4.939, below 5.0 [73]; GFI = 0.892, not above 0.9 [74]; SRMR = 0.058, below
0.08 [75]; and RMSEA = 0.050, below 0.08 [76].

• Incremental fit: AGFI = 0.874, not above 0.9 [74]; TLI = 0.943, above 0.9 [77]; NFI = 0.937, above
0.9 [78]; CFI = 0.949, above 0.9 [79]; and IFI = 0.949, above 0.9 [80].

• Parsimonious fit: PGFI = 0.765, PNFI = 0.844 and PCFI = 0.855, all above 0.5 [81].
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Although GFI and AGFI do not exceed the established threshold of 0.9 [74], ref [82] suggested
that the said parameter may be regarded as valid above 0.85. Accordingly, it is confirmed that the
structural model has an adequate goodness of fit.

For the structural model being analysed, we compared the three indicators of goodness of fit
(RMSEA = 0.050, CFI = 0.949 and TLI = 0.943) with different, less saturated models. Removing three of
the proposed causal relationships generated the same or marginally worse adjustment indices than the
model that was analysed: relation of compatibility with perceived usefulness (RMSEA = 0.051. CFI =
0.947, and TLI = 0.941), relation of ease-of-use with perceived usefulness (RMSEA = 0.050, CFI = 0.949,
and TLI = 0.943), and relation of the subjective norm with attitude (RMSEA=0.050, CFI=0.949 and TLI =
0.943). Only removing compatibility with ease-of-use resulted in slightly better adjustment indices
(RMSEA = 0.049, CFI = 0.952, and TLI = 0.946). Hence, we opted to keep all the causal relationships for
their theoretical contribution. Our decisions was based on the following: ref [51] proposed that there
are direct relationships between compatibility and both utility and ease-of-use; and [27] recommended
testing the whole DTPB.

Table 5 displays the results that should allow us to assess the nomological validity and the support
and/or rejection of the research hypotheses that were initially formulated. As can be seen, a total of 15
of the 19 hypotheses formulated have been supported, whilst the four remaining ones have had to be
rejected (H3 and H12 as not being statistically significant, and H8 and H10 because they present factor
loadings with the contrary sign to that proposed in the hypotheses).

Table 5. Support or rejection of research hypotheses: *** (p < 0.001) ** (p < 0.05) * (p < 0.10).

Hypothesis Causal Relationship Std. Loading and Significance Level

H1 ATTI ≥ BEIN Supported (0.473 ***)
H2 USEF ≥ ATTI Supported (0.267 ***)
H3 EASE ≥ ATTI Rejected (n.s.)
H4 COMP ≥ ATTI Supported (0.827 ***)
H5 EASE ≥ USEF Supported (0.113 **)
H6 COMP ≥ USEF Supported (0.718 ***)
H7 COMP ≥ EASE Supported (0.745 ***)
H8 TRUS ≥ ATTI Rejected (-0.037 *)
H9 NORM ≥ BEIN Supported (0.323 ***)

H10 NORM ≥ ATTI Rejected (−0.065 **)
H11 INTE ≥ NORM Supported (0.955 ***)
H12 EXTR ≥ NORM Rejected (n.s.)
H13 CONT ≥ BEIN Supported (0.119 ***)
H14 EFFI ≥ CONT Supported (0.683 ***)
H15 COND ≥ CONT Supported (0.317 ***)

Hypothesis Measure Relationship Std. Loading and Significance Level

H16.1 USEF ≥ SOCI Supported (0.792 ***)
H16.2 USEF ≥ PROS Supported (0.943 ***)
H16.3 USEF ≥ ECON Supported (0.669 ***)
H16.4 USEF ≥ ENVI Supported (0.727 ***)

Figure 3 provides a graphical representation of the structural model, indicating the standard factor
loadings of the different relationships, their statistical significance, and the support or rejection of the
associated hypotheses. Eleven of the 15 hypotheses that were formulated are supported, while the four
remaining hypotheses have had to be rejected (two of them because they are not statistically significant,
and the other two because they have standard loads of the opposite sign to the one initially proposed).
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As a consequence of these results, the following outcomes can be confirmed:

• As established by the DTPB [27], the three direct antecedents of behavioural intention (attitude,
subjective norm, and perceived control) have a direct and positive effect thereon. Comparatively,
the one that has greater influence on the behavioural intention is the attitude (0.473 ***),
followed by the subjective norm (0.323 ***) and the perceived control (0.119 ***). Therefore,
a person will have the intent to participate in LDC or not, according to his or her perception
of them. These perceptions will be influenced as much by the person’s attitude as by the
subjective regulation or influences received from third parties, and the perceived control or
the self-perception of being competent to act. Any strategy to promote the use of LDCs must
focus on aligning LDCs with the perceptions of potential users.

• As specified by the bibliography consulted [10,20,60–64,86], perceived usefulness can be regarded
as a multidimensional (social, prosocial, economic, and environmental) variable. Comparatively,
the largest of the determinations of the perceived utility comes from prosocial utility (0.943 ***),
followed by social (0.792 ***), environmental (0.727 ***), and economic (0.669 ***). It is noteworthy
that the smallest of the four is the economic, which is a sign that LDCs not only promotes economic
sustainability, but also the environmental, and above all, the social and prosocial. Accordingly,
people see LDCs as having different utilities. This means that they can be useful for people with
very different social, prosocial, financial, or environmental interests, thereby reaching a broader
range of potential users. The strategy to follow in promoting the use of LDCs will be to provide
each user with evidence of the utility that is of the most interest to them.

• As established by the DTPB [27], amongst others, compatibility and perceived usefulness have a
direct and positive influence on attitude, but this is not so in the case of ease of use. Comparatively,
the one that has a greater influence on the attitude is compatibility (0.827 ***), followed by
perceived utility (0.267 ***). As remarked in the previous point, LDCs are viewed as having
different utilities by different people. Decision making on the use of LDCs will also be sensitive
to the ability of potential users to see them as to some extent compatible with their personality
and lifestyle. On the other hand, the study did not detect that decision making is influenced by
difficulty of use of LDCs; LDCs were rather seen as straightforward and easy to use. In contrast
with the findings of the bibliography consulted [44,52–54], trust does not have a direct and positive
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influence on attitude. Neither was it detected that decision making is influenced by the need to
have trust in the LDC-based community, but rather that trust, in both the platform and its users,
is taken as a given. Based on the above, the strategy to follow in promoting the use of LDCs will
be to provide each user with evidence that LDCs are wholly compatible with their lifestyle.

• As specified by the bibliography consulted, compatibility has a direct and positive influence on
ease of use [51], as does ease of use on perceived usefulness [31,38,41,48–50], and compatibility on
perceived usefulness [51]. If a person sees LDCs as compatible with their personality and lifestyle,
then by implication they will view them as useful and easy to use. In the same way, if a person
finds LDCs easy to use, they will end up seeing their utility, regardless of the type. In contrast
with the findings of the bibliography consulted [40,43,52], the subjective norm does not have a
direct and positive influence on attitude. The attitudes of people towards the use of LDCs will
not change in response to the influence of others. This influence will directly affect their decision
making, but not their attitude to this type of community. As stated above, their attitude will only
be affected by their perceived compatibility and utility. Based on the above, the strategy to follow
in promoting the use of LDCs will be, once again, to provide each user with evidence that LDCs
are wholly compatible with their lifestyle.

• As established by the DTPB [27], amongst others, interpersonal influences have a direct and
positive influence on the subjective norm, whilst extra-personal influences do not. The potential
users of LDCs will be influenced by third parties that are close to them, but not by communications
media or social networks. Therefore, the strategy to follow in promoting the use of LDCs will be
to foster word-of-mouth and close personal referrals. Additionally, self-efficacy and facilitating
conditions have a direct and positive influence on perceived control. Comparatively, the one that
has a greater influence on perceived control is self-efficacy (0.683 ***), followed by facilitating
conditions (0.317). People will have to have a degree of proficiency to opt to use LDCs, in order
to see themselves as capable of operating them, as well as having the necessary infrastructure
to be able to use them. Therefore, the strategy to follow in promoting the use of LDCs will be to
transmit the message that they are easily accessible and controllable by potential users.

Below, Table 6 shows the results of the variance explained by each of the structural model’s
dependent variables.

Table 6. Variance explained.

Variable Variance Explained

BEIN (behavioural intention) 58.4%
ATTI (attitude) 91.9%

USEF (perceived usefulness) 65.0%
EASE (ease of use) 55.6%

NORM (subjective norm) 92.6%
CONT (perceived control) 87.9%

In light of these results, the following can be confirmed:

• The predictive capacity of behavioural intention stands at 58.4%, which is a figure very close to
the 60% given by the DTPB [27].

• In the case of the antecedents to behavioural intention, the variable with the greatest predictive
capacity is the subjective norm, at 92.6%, followed by attitude and perceived control, at 91.9%
and 87.9%, respectively.

• In the case of the antecedents to attitude, perceived usefulness and ease of use show predictive
capacities of 65.0% and 55.6%, respectively.
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3.3. Multigroup Analysis and Moderating Effect of Prior Experience

After analysing the configural (pattern) and measurement invariance of the measurement model,
multigroup analysis of the structural model was performed, obtaining standardised coefficients
in the two study groups (with and without prior experience), the X2 difference associated with
each model restriction, and the level of statistical significance. Below, Table 7 shows the results
that are statistically significant, and that therefore represent causal relationships with a moderating
effect of prior experience. Given that seven of the causal relationships show statistically significant
X2 differences, it can be confirmed that prior experience of LDCs has a moderating effect in the
research model.

Table 7. Relationships moderated by prior experience: *** (p < 0.001) ** (p < 0.05) * (p < 0.10).

Relationship Experience No Experience X2 Difference

USEF ≥ ATTI 0.260 *** 0.388 *** 9.368 ***
COMP ≥ ATTI 0.750 *** 0.710 *** 4.652 **
NORM ≥ BEIN 0.171 *** 0.413 *** 21.784 ***
INTE ≥ NORM 0.920 *** 0.994 *** 9.130 ***
CONT ≥ BEIN 0.287 *** 0.069 ** 10.072 ***
EFFI ≥ CONT 0.738 *** 0.568 *** 4.469 **

COND ≥ CONT 0.252 *** 0.428 *** 3.821 *

Accordingly, the employment of the model to evaluate the process of LDC adoption will have
to take into consideration the level of previous experience of the subjects that make up the sample
studied. In other words, on the one hand subjects with previous experience will have to be studied,
and on the other, subjects without any experience will have to be studied as well. In particular, of the
seven causal relationships that are moderated by experience, in four of these, the factorial loads are
greater in subjects without experience, as is the case with the relationships between utility and attitude,
subjective regulation and behavioural intent, and interpersonal influences and subjective regulation,
in addition to enabling conditions and perceived control. The opposite is the case in the three remaining
relationships; that is, the factorial loads are greater in subjects with experience. This would be the case
for the relationships between compatibility and attitude, perceived control and behavioural intent,
as well as self-efficacy and perceived control. Therefore, analysis of these seven relationships without
taking into consideration the experience of the subjects would lead to an erroneous interpretation of
the results.

4. Conclusions

Few empirical studies have analysed human behaviour that is associated with the use of LDCs,
showing incomplete approaches and wildly varying methodologies, which makes standardising and
comparing them difficult. The few studies that have used attitude-based behavioural models do so
using the TPB without decomposition into beliefs. When they do employ the decomposed version,
they only use attitude, but not subjective norm or perceived control.

As we have shown, the proposed model is a preliminary integrated model that includes all of
the DTPB’s variables and causal and measurement relationships, together with a series of additional
factors and extensions. Our research’s empirical evidence helps understand the LDC adoption process.
The three direct antecedents of behavioural intention (attitude, subjective norm, and perceived control)
have a direct and positive influence thereon. Of the four beliefs and attitudes, compatibility and
perceived usefulness have a direct and positive influence thereon. Perceived usefulness is decomposed
into four different dimensions: the social, prosocial, economic, and environmental. Of the two beliefs
of the subjective norm, only interpersonal influences have a direct and positive influence thereon.
In the case of perceived control, we have confirmed the direct and positive influence of self-efficacy
and the facilitating conditions upon it. Furthermore, three of the four causal relationships additional to
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the DTPB have been confirmed: compatibility with ease of use, ease of use with perceived usefulness,
and compatibility with perceived usefulness. Finally, the proposed research model is moderated by
the subjects’ prior experience in LDC.

These conclusions provide us with a more in-depth understanding of what people’s motives are
when it comes to initiating or forming part of LDC-based communities. Therefore, they represent
a theoretical contribution of interest to networks and systems that, as the literature notes, are the
precursors of a series of benefits, in terms of both sustainability and development, and also socially,
economically, and environmentally. Understanding the determinants of the behavioural intention
to participate in these LDCs permits one to have an impact on their development, which can boost
different competences, such as based on entrepreneurship and innovation, as well as collaboration and
the promotion of opportunities.

These results have important implications for the management of LDC-based communities. As we
have shown, both attitudes and the subjective norm influence behavioural intention. So, to promote
positive attitudes, communication in this kind of communities must be aimed at making potential
users see that they are compatible with their own way of life and doing things, whilst also being
of some use to them. In their management, consideration should be given to granting bonuses for
interpersonal-type recommendations. Whenever a user manages to attract new users, then, they
should be rewarded, whether with an addition to their balance or by increasing their visibility and
reputation on the platform. For its part, perceived control has a slight influence on behavioural
intentions, and so it will be necessary for this type of community to carry out campaigns to raise
people’s awareness of their self-efficacy when it comes to carrying out transactions, and that they enjoy
the facilitating conditions to execute them. Tutorials on procedure and operating methodology should
also be published, along with the organisation of face-to-face workshops in which people can find out
firsthand whether they are able to use LDCs. In any case, we believe that any studies that are to be
performed on managing LDCs need to take into account the subjects’ prior experience, or whether
what they wish to analyse is new or repetitive behaviour.

This study has its limitations. Firstly, it should be noted that whilst expectancy-value models,
including the one proposed in this research, do incorporate social aspects, they tend to explain a
person’s behaviour as an individual, ignoring behaviours that require the presence of other persons to
be carried out. Additionally, we have only been able to contemplate two of the determining factors of
behavioural intention—trust and prior experience—leaving out others such as demographic features,
personality, service quality, the brand effect, motivation, and others. Another limitation is that of the
126,587 subjects surveyed, the total sample gathered comprised only 1559 (1.23%) subjects: 901 (0.83%)
of the 108,587 from Population 1, and 658 (3.06%) of the 21,500 from Population 2. Despite the low
level of participation, the total number of samples collected was sufficient to be able to perform the
statistical analysis. Likewise, and despite the limitation of this article because it is based solely on a
psychological analysis, it is necessary to acknowledge the role of organisational resources and other
environmental factors that impact the development and growth of LDCs. Additionally, although this
research work has not been able to include the cultural variable, support should be given to future
lines of research that try to explain not only individual but also group and intergroup behavior. To do
this, there will be the need to include an understanding of the influence of culture on behavior. Finally,
another limitation of this research has been the non-inclusion of digital currencies based on blockchain
technology and token economy, such as Bitcoin [87] or Steemit [88], especially taking into account the
influence that they can have on sustainability and development.

Lastly, we regard this study as a first step towards further research in the coming years. In this
regard, our interest will be focused on performing a multigroup analysis between the different types
of communities analysed (time banks, eco-networks, and social currency networks). We are also
interested in more fully assessing the mediating effect, beyond the direct influences analysed, as well
as in carrying out a quantitative study to understand why certain causal relationships are moderated
by prior experience. We also believe that this type of research could be furthered through an analysis
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of moderation that includes other study variables (gender, age, and employment situation). Finally,
we consider it necessary to continue this research with a study of the contribution of commercial and
business LDCs, primarily those linked to mutual exchange systems, and digital currencies based on
blockchain technology and the token economy.
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