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Abstract: The adoption of Information Technologies in organizations is a crucial decision
for growth, productivity, competitiveness, and even survival in an increasingly competitive
market. It highlights the growing importance of automation solutions such as Robotic
Process Automation to achieve or maintain competitiveness. Although there is research
on Robotic Process Automation, most of it focuses on technology, and what it can provide,
rather than on the effective contribution to the better performance of organizations, which
depends on adoption and use. This work studies the propensity to the adoption and usage
of Robotic Process Automation. As a basis for the conceptual model of this research, the
Diffusion of Innovation and Technology Organization Environment theoretical models
were used in order to evaluate the propensity for adoption and use of Robotic Process
Automation from an organizational perspective. This research uses mixed methods. Ini-
tially, in the exploratory phase, interviews were carried out to complement the information
collected in the literature with a view to developing a model for assessing the propensity to
use Robotic Process Automation, and, subsequently, hypotheses were made based on the
existing literature and combined with the exploratory phase results; in addition, data from
surveys collected from 141 organizations were utilized to evaluate the suggested model,
as well as the underlying hypotheses. The findings suggest that it is in the technological
context that the antecedents prove to be significant in the propensity for the adoption and
use of Robotic Process Automation, namely Compatibility and Relative Advantage. The
implications of these findings are discussed from a practical and research perspective.

Keywords: information technologies; diffusion of innovation; technology organization
environment; adoption/use of robotic process automation

1. Introduction
In order to achieve competitiveness, organizations tend to strive to improve the

efficiency of their operations, with the need to reformulate their management, and, in this
field, the emerging development of digital tools, especially Information Technologies (IT) is
the key to achieving the efficiency improvement [1].

Robotic Process Automation (RPA) integrates a Lightweight (Lightweight IT), defined
by a focus on business objectives, ease of experimentation, and user-centered solutions.
Typically, these are solutions that do not alter the core structure of systems, as they lever-
age existing system resources and user interfaces. It is a term generally used to describe
commercially available front-end software associated with applications for mobile devices,
sensors, and devices, also known as the Internet of Things [2] automation approach and
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emerges as a solution to automate commercial and operational processes, which involve ex-
tensive labor and the risk of human error [3]. Its implementation is feasible in various areas
of business processes and aims to increase company productivity, reduce costs, and create
value, increasing customer satisfaction and improving the company’s competitiveness [4].

The adoption of RPA in the corporate environment has grown in recent years; conse-
quently, it is anticipated that companies’ investment in this type of technology will follow
the trend [4].

Despite the vast potential of RPA, it remains necessary to demonstrate its viability, its
strengths, and its value to the various stakeholders [5]. Based on quantifiable measures,
according to [6], with RPA, the cost of full-time employees can be reduced between 20%
and 50% and the cost of processing per transaction can be reduced between 30% and 60%.

Previous studies on RPA have provided insights into its benefits, implementation
process, and technical perspectives. However, we could not find a comprehensive study
approach analyzing RPA adoption and usage which included organizational and strategic
factors. Subsequently, there is a lack of knowledge regarding RPA adoption and usage from
an organizational perspective, leaving a research gap. The potential of RPA to improve the
performance of organizations recommends analyzing what assumptions or under what
conditions organizations are most likely to adopt RPA. The article offers contributions
for researchers and people who deal, in practice, with RPA. In the first case, it provides a
validated model for estimating the organization’s propensity for the adoption and usage of
RPA, confirming the usefulness of the TOE (Technology Organization Environment) for
organizational-level studies. The article is also an additional example of the combination of
qualitative and quantitative approaches when conducting an investigation.

The research question guiding this paper is: What are the main factors influencing
organizations’ decision to adopt and use RPA?

This article is structured as follows: Section 1 provides the introduction and literature
review, emphasizing the features of RPA and the theoretical framework, followed by the
methodology, qualitative data analysis, the research model, and hypothesis in Section 2.
The subsequent section, namely Section 3, describes the data and data analysis from the
confirmatory study. This is followed by the discussion (Section 4). Finally, the conclusions,
including limitations and implications of this research are presented (Section 5).

Literature Review

This literature review describes the characteristics of RPA and its potential contri-
butions and addresses the two most influential theoretical frameworks for IT innovation
adoption at the organizational level, DOI and TOE.

Currently, there is a great propensity to automate repetitive tasks with the aim of
reducing human error and costs and improving response time [7]. This trend, in turn,
implies new business processes [8] that may benefit from automation. There are several
differences between RPA and other forms of automation, emphasizing the need to develop
an integrated model to analyze the use of RPA. According to [9], RPA becomes a viable
option to consider when the objective is driven by cost reduction, quality improvement,
and efficiency. RPA can provide contributions in terms of (i) operational efficiency through
cost reduction [10]; (ii) service quality, possible due to the reduction in the rate of human
error [11]; (iii) ease of implementation and integration, allowing the transfer of information
between various systems [12]; and (iv) risk and reliability management, inherent to the
standardization of procedures, since it is possible to identify deviations in processes with
greater transparency [1], as illustrated in Figure 1.
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The increase in operational efficiency results from the reduction of time, cost, and
human resources, as well as the reduction of manual work and workload, being noticeable
in the reduction of process cycle time, task handling, waiting time [18], and errors caused
by incorrect data entry and failed steps, among other human errors [19].

Compared to conventional back-end integration processes, RPA is comparatively
simpler, more cost-effective to implement, configure, and maintain, and offers greater
intuitiveness for users [20]. RPA replicates work processed by humans, uses user interfaces,
and is integrated into the infrastructure of existing systems [21].

RPA reduces risk and increases reliability by monitoring the activities of human
beings, triggering alerts whenever actions are performed that do not adhere to predefined
rules [22].

The purpose of this investigation is to analyze the propensity to adopt and use RPA
from an organizational perspective, with the unit of analysis being the organization. To
study the use of RPA in organizations, theoretical support is needed to explain how inno-
vations are adopted and used by organizations [23]. The two most prominent theoretical
models of IT innovation adoption at the organizational level are the DOI (Diffusion of
Innovation) theory proposed by [24] (first edition published in 1962) and the TOE proposed
by [16]. The first emphasizes the characteristics of innovation, the second focuses on the
context of innovation. Both were found to be significant in previous adoption studies [13].

Based on this theoretical basis and previous research with an organizational RPA
perspective [5,6], we intend to determine the antecedents of the use of RPA.

The DOI theory attributes the organizational use of an innovation to its organizational
attributes and characteristics. The authors of [24] propose five main characteristics: (i) Relative
Advantage—innovation produces benefits for the organization; (ii) Compatibility—the inno-
vation is compatible with the existing organization; (iii) Complexity—the degree of difficulty
in using the innovation; (iv) Observability—the results of using the innovation are visible;
and (v) Trialability—possibility for the innovation to be tried. According to [15], the most
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important and noteworthy characteristics are the initial three, that is, Relative Advantage,
Compatibility, and Complexity. The TOE framework emerges as an important theoretical
perspective for the study of contextual factors. This theory identifies three aspects that can
influence the use of a technological innovation at the organizational level: (i) technological
context—describes the existing technologies and technical capacities in the organization;
(ii) organizational context—characteristics of the organization such as size or quantity of
resources available; and (iii) environmental context—organization’s business, its industry,
its competitors, and commercial partners, the latter being an innovation in relation to
the DOI theory [16]. The TOE framework has been used, for example, in the context of
manufacturing industries [25,26], healthcare [27], retail, and financial services [26].

So, both the DOI and the TOE address the issue of technological innovation and
organizational characteristics when related to adoption and use; however, the TOE provides
additional contributions as it includes factors of the organizational environment. Their
combination was used with the purpose of better explaining the adoption and use of RPA
instead of using only one framework individually [14].

2. Methodology and Qualitative Data Analysis
In order to fill the identified gap in the literature, this research employed the mixed

methods approach to examine the adoption and use of RPA. A well-structured mixed-
methods approach enhances the validity of a conceptual model by integrating qualitative
insights with quantitative data.

A sequential research design (qualitative followed by quantitative) was adopted, fol-
lowing [28], according to whom, a qualitative exploratory study allows the performance of
a subsequent confirmatory study, and [29], who suggest that if the aim of a research inves-
tigation is to explore and assess theoretical concepts and mechanisms in a novel context,
so a qualitative study followed by a quantitative analysis is suitable. The combination of
methods provides better opportunities to respond to the formulated hypotheses [30].

The qualitative study provides a deeper contextual understanding; in this case, the
interviews aimed to capture perceptions of the key determinants driving RPA adoption.
On the other hand, the quantitative study ensures the statistical validation, generalization,
and measurement of relationships between variables. For this study, a questionnaire
was designed based on theoretical RPA concepts and validated scales, adapted to the RPA
context, with the goal of confirming the findings of the literature review and the exploratory
study; that is, the development and validation of the nomological network based on data
collected from 141 organizations. Figure 2 presents the outline of the investigation with the
various stages developed to achieve the objectives of the study.
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This integration ensures a more holistic understanding, strengthening the validity and
applicability of the conceptual model across different contexts.

2.1. Exploratory Study

Given the novelty of the concept and the absence of theoretical models aimed at the
determinants of RPA adoption, we conducted a study to validate the potential RPA adoption
determinants and explore additional insights that could support future investigations. The
empirical content was obtained from in-depth semi-structured interviews [31], with key
informants [32], and published articles (e.g., [5,17,33,34], etc.).

Drawing on the value hierarchy outlined in Figure 1 and previous investigations, it
appears that RPA is likely to improve operational efficiency and the quality of service,
integrate and leverage the potential of existing information technology resources, reduce
risk, and increase reliability.

The qualitative study aims to validate the definitions and measures of the factors
that are likely to influence the propension for RPA adoption and use. The sample of
interviewees was selected based on a purposeful sampling strategy; that is, only people
with RPA knowledge or experience were selected. The diversity of sectors of operation
of the individuals surveyed increases the usability of the results [35]. In Portugal, there is
already a large number of organizations with investments in information technologies, and
it is expected that, in 2023, according to IDC, 45% of Portuguese companies will increase
their investment in digital initiatives and sustainable technologies by 10% [36].

The exploratory study selected 6 organizations (energy sector, postal services, banking,
telecommunications) with significant use of RPA and interviewed one person familiar
with RPA projects from each of these organizations. Additionally, an academic with RPA
research was also interviewed. Appendix A presents the demographics of the respondents.

The number of interviews was determined by achieving saturation, the common
standard for data gathering in qualitative studies [37]. Saturation was achieved at the 6th
interview, with a previously scheduled interview also being carried out, with a total of
7 interviews being carried out. The interviews were carried out in 2021, each of which lasted
for about 1 h and was carried out in Portuguese. These sessions were audio-recorded and
subsequently transcribed. To clarify some reasonings in the transcription of the interviews,
telephone conversations were carried out and emails were exchanged.

Exploratory Study Data Analysis and Results

The analysis of the responses to the interviews was carried out by counting the number
of times each interviewee mentioned the factors driving RPA adoption in organizations.
The results are presented in Table 1.

RPAs are presented as a solution to automate commercial and operational processes,
carried out manually, which involve extensive labor and the risk of human error, aiming to
increase the productivity of organizations, reduce costs, create value, increase customer
satisfaction, and improve the competitiveness of the organization.

The results obtained provided information on the determinants that lead organiza-
tions to adopt RPA. The construct presented in Table 1 (and its components) on adoption
determinants emerged from the literature review and was largely confirmed during the
interviews. Several drivers were identified, with a particular emphasis on reducing routine
work and increasing process quality/efficiency. RPA enables the automation of repetitive
manual processes, helping to reduce the time spent on certain tasks, to prevent fatigue
caused by such activities, to minimize human errors, and to increase employee satisfaction.
The strategic reallocation of employees allows them to focus more on analytical and value-
added tasks. Additionally, RPA promotes standardization, as robots follow predefined
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rules, ensuring process consistency and reducing operational risks, which, in turn, enhances
quality and efficiency.

Table 1. Results of data analysis. Source: own findings.

Components Evidence from Interviews
(No. of Respondents)

A
do

pt
io

n
de

te
rm

in
an

ts

Adoption of RPA (low-code tool) to free up work for the IT department. 4

RPA as a short-term tool, with a payback period of less than 6 months. 3

Possibility of interaction with other systems/platforms that already exist in
the organization. 6

Reduction of routine work in the organization. 7

Flexibility in robot allocation (workforce). 5

A robot works 24/7, 365 days a year. 6

Increase in quality/efficiency (of processes). 7

Improve process auditability. 3

Boost employee motivation. 5

2.2. Research Model and Hypotheses

The determinants of the adoption and use of RPA in the research model (Figure 3)
derive from the TOE and DOI, previous research on RPA ([38–40], etc.), as well as the
exploratory study. The TOE allowed the identification of relevant categories; on the other
hand, the DOI helped to identify the most relevant determinants related to technological
and organizational factors. According to DOI theory, the contribution of an innovation is
dependent on the level of use for conducting business activities [14].
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However, due to the specificity of each organization arising from the sector in which it
operates and the resources it has, the control variable industry was included in order to
control possible variations. The control variable made it possible to divide organizations
into two large sectors, namely, the production of goods and the provision of services.
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In addition to the hypotheses based on TOE and DOI, previous research on RPA
adoption [40] suggests that service industry firms are more likely to adopt RPAs than
industrial firms, which confirms Hypothesis 7, as shown in Table 2.

Underlying the model proposed above, we consider the hypotheses listed below
in Table 2.

Table 2. Hypotheses. Source: own elaboration.

Hypotheses References

H1: The relative advantage over competitors increases with the adoption/use
of RPA. Results from the exploratory study.

H2: Compatibility with other technologies increases the propensity to
adopt/use RPA.

Adapted from [41] and results from the
exploratory study.

H3: The low complexity of RPA increases the propensity to adopt/use RPA. Results from the exploratory study.

H4: The organization’s technological competence increases the propensity to
adopt/use RPA. Adapted from [40,41].

H5: Management obstacles in an organizational context reduce the propensity
for adopting/using RPA. Adapted from [41].

H6: The environmental pressure that arises from the environmental context
increases the propensity to adopt/use RPA. Adapted from [40].

H7: In the service industry, there is a greater propensity for the adoption and
use of RPA. Adapted from [42].

2.3. Confirmatory Study

The quantitative study tests the research model through a questionnaire-based research
approach. The questionnaire structure was built on the theoretical concepts of Robotic
Process Automation (RPA), the results of the exploratory study, and scales tested and
published adapted to fit the RPA context. For the antecedents of RPA use, items from the
existing literature were adapted (see Appendix B). The nature of each construct (reflective
or formative) must be taken into consideration [43]. When measures are used to analyze
an underlying latent variable, and it is the latent variable that causes the measures, and
these can be referred to as reflective indicators. When the indicators shape an underlying
construct, they are causal or formative indicators [43]. Based on the aforementioned
definitions and the set of decision rules proposed by [44], we classified the nature of each
construct as presented in Appendix B.

As the survey was conducted in Portuguese, we adhered to the recommendations
of [45] to implement the “back-translation” method to ensure correct translation into
Portuguese. A pre-test was also conducted with two researchers for initial conceptual
validation of the scales, and no changes were made at this stage. Subsequently, a pilot
test was conducted with 30 senior executives from the Information Systems, Operations,
and Marketing areas. Items that did not demonstrate reliability in the scales were then
excluded. We followed [46] suggestions to assess the measurement model in terms of
its internal consistency, convergent validity, and discriminant validity. Outer loadings
represent the correlation between an item and the latent variable. According to [47], it is
recommended to remove items with outer loadings of below 0.5 to ensure that the latent
variable is well represented by its indicators, thereby increasing the construct’s validity and
reliability. Retaining low-loading indicators could negatively impact convergent validity,
reduce composite reliability, and lower the overall quality of the model. We eliminated
three items with low outer loadings (less than 0.5), two from the latent variable Relative
Advantage (RA1 and RA5) and one from the latent variable Environmental Pressure (EP5).



Appl. Syst. Innov. 2025, 8, 33 8 of 19

As these items pertained to reflective constructs, there was no effect on the study outcomes,
and the questionnaire retained its conceptual consistency.

The excluded items are labeled as removed in Table A2 (Appendix B).
The measurement model, as well as the structural model, considered the following

constructs:
Relative Advantage, a reflexive construct combining the expectation to reduce costs

(RA2), the expectation to reduce paperwork (RA3), and the expectation to help quick data
capture and analysis (RA4), (Adapted from [14,48,49]).

Compatibility, a reflective construct combining the expectation that using RPA is com-
patible with your organization’s corporate culture (CT1), existing information infrastructure
(CT2), existing applications (CT3), existing procedures (CT4), and users’ experience with
similar systems (CT5) (adapted from [14,48,49]).

Complexity, a reflective construct assessing whether the company believes that RPA is
complex to use (CX1) and whether RPA development is a complex process (CX2) (adapted
from [49,50]).

Technology Competence, a formative construct evaluating the firm’s experience in
supporting RPA software (TC1), the firm’s expertise in supporting RPA software (TC2),
and the number of IT professionals working in or for the organization (TC3) (adapted
from [49,51,52]).

Managerial Obstacles, a reflective construct evaluating the significance of obstacles
to the organization’s ability to implement RPA, such as integrating RPA into the overall
strategy and business processes (MO1), lack of staff with RPA expertise (MO2), insufficient
top-management support (MO3), and an unfriendly RPA operating platform or interface
(MO4) (adapted from [26,41,49,53]).

Environmental Pressure, a reflective construct evaluating the degree of agreement
regarding whether the company experienced competitive pressure to implement RPA (EP1),
whether ICT strongly influences competition in the industry (EP2), whether customers
demand it (EP3), and whether it is needed to improve coordination between suppliers and
customers (EP4) (adapted from [23,26,48,49]).

3. Data and Data Analysis
The sample was drawn from the Informa D&B company database, which contained

organizations (small, medium, and large) operating in Portugal with Information Systems
directors. The questionnaire was sent to 2.158 organizations via email (to the Director/Head
of Information Systems, Operations, and Marketing departments). Considering the organi-
zation as the unit of analysis, it is relevant to obtain responses from the heads of these areas
to obtain the most relevant perspectives [50]. Data collection took place between January
and October 2023. We received a total of 141 responses, corresponding to 141 organizations,
with response rates of approximately 7%.

The assessment of the measurement and structural models was conducted using PLS
(Partial Least Squares) as the method for data analysis, given that the model includes
both formative and reflective constructs and features complexity, with some constructs
utilizing mixed scales [24]. Due to the predictive focus of the research framework, PLS is
an appropriate approach [54].

3.1. Measurement Model

This study examines the measurement model through various analyses based on the
type of construct (reflective or formative). Following the guidelines of [46,54], we evaluated
the reflective measurement model through internal consistency, indicator reliability, con-
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vergent validity, and discriminant validity (Tables A3 and A4 of Appendix C). We assessed
internal consistency using Cronbach’s alpha and composite reliability.

All latent variables demonstrated good performance in terms of internal consistency
with Cronbach’s alphas ranging from 0.76 to 0.95 and composite reliabilities between 0.75
and 0.96 (Table A3). Overall, the instrument exhibits good indicator reliability.

The convergent validity criterion states that the values of AVE (Average Variance
Extracted) should be greater than 0.5. As seen in Table A3, all constructs exhibit AVE values
above 0.5 (ranging from 0.58 to 0.83), indicating that the constructs represent a dimension
and the same underlying construct. It also suggests that the latent variable can explain
more than half of the variance of its indicators [16]. Discriminant validity was tested using
two criteria: Fornell–Larcker, which asserts that AVEs should be greater than the squared
correlations, and each indicator should have a higher correlation with its designated latent
variable than with any other latent variable. Additionally, a cross-loadings analysis was
performed. As observed in Tables A4 and A5 (Appendix C), both criteria are satisfied for
all constructs and indicators, indicating that the instrument has good discriminant validity.

For the assessment of the formative measurement model, multicollinearity and the
significance and sign of the weights were evaluated, as presented in Table A6 (Appendix C).
Multicollinearity was assessed using the Variance Inflation Factor (VIF). In this case, the
VIF values were similar for both indicators, slightly above 7. In the literature, there is
no strict and universal limit for what is considered acceptable or unacceptable, but VIFs
between 5 and 10 may indicate moderate multicollinearity. Regarding the significance and
sign of the weights, one indicator, “Technology Competence 1” (TC1), was found to be
significant, while the other, “Technology Competence 2” (TC2), was not. However, after
analyzing the outer loadings and following [24], it was observed that both TC1 and TC2
had outer loadings above 0.5, and therefore, both were retained in the model.

3.2. Structural Model

Once it was confirmed that the measurement model exhibits strong psychometric
characteristics, we proceeded to evaluate the structural model. The results, reported in
Figure 4 and Table 3, show that the R2, which expresses the proportion of variability in the
dependent variable explained by the regression model, has a reasonable value (0.657).
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Table 3. PLS results. Source: own elaboration.

Dependent
Variable Independent Variable Path Coefficient

(Pilot Model) R2 (Pilot Test)
Path Coefficient

(Full Model)
R2

(Full Model)

RPA Adoption

Relative Advantage 0.132

0.608

0.070

0.657

Compatibility 0.198 0.284
Complexity −0.027 0.044

Technology Competence −0.031 0.055
Managerial Obstacles 0.048 0.019

Environmental Pressure 0.005 0.002
Control Variable 0.115 0.133

The significance of paths was calculated by means of a bootstrapping procedure
generating 5000 random samples (as suggested by [46,55]) of size 141. The path coeffi-
cients provide information about the direct relationships between variables in the model.
Compatibility showed the most relevant significant path coefficient, similar to Relative Ad-
vantage, which, despite lower values, showed signs of statistical significance. On the other
hand, Complexity, Technology Competence, Managerial Obstacles, and Environmental
Pressure presented non-significant path coefficients. Nevertheless, we consider that there
is a moderate fit of the model.

3.3. Control Variable: Industry

In a linear regression model, a control variable is an independent variable whose
inclusion allows for controlling or adjusting the effects of other independent variables.
Therefore, to obtain more reliable and generalizable results regarding the adoption and use
of RPA, we chose to include the industry control variable. The questionnaire respondents’
organizations were distributed into two major categories: the production of goods and the
production of services.

The results show a positive coefficient (0.133) for the control variable (CV), suggesting
that an increase in the control variable is associated with an increase in the dependent
variable (RPA Adoption). In this specific case, we are dealing with a binary control variable
(goods production = 0, services production = 1).

Given the information presented previously, Hypothesis 7 is confirmed. In other
words, there is a greater propensity for the adoption and use of RPA in the service industry.
These results refer exclusively to RPA adoption and can be explained by five main factors:
Nature of processes—The service industry is based on administrative, repetitive, and
rule-based processes, making it highly suitable for RPA. Ease of implementation—RPA
is easier to integrate into software-based and digital systems, which are more common
in the service sector. Lower initial investment—RPA adoption in the service industry can
be achieved at a lower cost, as it involves automating existing digital tasks rather than
requiring significant infrastructure changes. Flexibility—Processes in the service sector can
be modified more easily, allowing for smoother adaptation of RPA solutions. Growth of
the service sector—With the increasing digitalization of the economy, the service sector
demands greater operational efficiency, driving the adoption and use of RPA.

4. Discussion
Due to the existing gap in the theoretical foundation regarding RPA from an organi-

zational perspective, one of the research proposals was to explore the propensity for the
adoption and use of RPA from an organizational point of view. The research is based on
the combination of the TOE and DOI theories to explain the adoption and use of RPA.

The obtained results confirm that Compatibility is a significant antecedent of the
adoption and use of RPA, and Relative Advantage, based on the results obtained in both
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the pilot test and the full model, also appears to be statistically significant. Both antecedents
belong to the category of technological factors. The relevance of the compatibility of the
RPA solution with the company’s existing systems is highlighted as a key factor influencing
the propensity for adoption. Additionally, the organization’s propensity to adopt RPA
depends on the expectation of gaining a competitive advantage, whether through increased
sales, cost reduction, decreased paperwork, or the ability of RPA to assist with quick data
capture and analysis. Despite the fact that the remaining antecedents did not prove to
be statistically significant in this study, the combined use of DOI and TOE as theoretical
foundations for the model has proven to be useful, as these antecedents together explain
a substantial variation in the adoption and use of RPA (R2 = 0.657). In fact, a significant
contribution of this research is the combination of DOI and TOE to explain the propension
for RPA adoption.

Technological, Organizational, and Environmental Contexts

In the technological context, Compatibility emerges as the most influential factor
affecting the adoption and use of RPA. The higher the degree of compatibility with existing
technologies in the organization, the greater the inclination for the adoption and use of
RPA. Relative Advantage, although showing lower significance in both the pilot test and
the complete model, does exhibit signs of statistical significance in the model.

Low Complexity does not prove to be a significant antecedent of the propensity for
the adoption and use of RPA in this study. However, organizations have resources to
deal with complexity and align processes if they conclude that the innovation will bring
sufficient advantages.

Based on the obtained results, it is suggested that there is a necessity to further examine
the DOI theory within an organizational context, where some factors may be less relevant.

In the organizational context, the obtained results suggest that neither Technology
Competence nor low Managerial Obstacles emerge as significant antecedents for the adop-
tion, or lack of adoption, of RPA.

The TOE framework allows for the expansion of factors commonly used in traditional
technology adoption models as it includes environmental factors. In this particular study,
Environmental Pressure was not shown to be statistically significant.

Despite expectations that managerial obstacles and environmental pressure would
influence RPA adoption, the data did not confirm this relationship. These results may be
related to the fact that adoption is based on technical feasibility (ease of implementation
and compatibility) rather than external pressure. The main drivers of adoption are financial
and operational factors (cost reduction and increased productivity). Other potential expla-
nations include organizational resistance to change or a lack of awareness or knowledge
about RPA in organizations.

Considering the results obtained, we can validate Hypothesis 7, meaning that the
service industry shows a greater propensity for the adoption and use of RPA.

This result can be explained by the fact that, in the manufacturing industry, processes
are more physical and operational, typically requiring more complex industrial automation,
which makes implementation more challenging. Unlike the manufacturing industry, where
automation often demands higher investments in hardware, infrastructure, and system
integration, service automation primarily focuses on digital processes, making it easier to
implement. Additionally, in manufacturing, process automation requires reconfiguring
production line machinery, which can further complicate the adoption of RPA.
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5. Conclusions, Contributions, Limitations, and Further Research
RPA’s potential for corporate performance improvement, together with the lack of

research published exploring the adoption of RPA at the organizational level, encouraged
the development of the present research.

The existing literature review was completed by an in-depth exploratory study that
together grounded the research hypotheses of this paper, which are evaluated through
structured equation modeling, providing an integrated view of the propensity for RPA
adoption and use by organizations.

The results indicate that antecedents related to the technological context are rele-
vant for enhancing the adoption and use of RPA. In this context, Hypothesis 2, related to
Compatibility, stood out with greater statistical significance. This suggests that RPA’s com-
patibility with existing information infrastructure, applications, systems, and established
procedures fosters its adoption and use. Relative Advantage, associated with Hypothesis 1,
although with more moderate significance, indicates that when organizations recognize the
potential benefits of RPA, such as increased sales, cost reduction, or decreased reliance on
paper-based work, the propensity for adoption and use of the technology increases.

Thus, this partially confirms the assertion by [15] that the most significant and relevant
characteristics are Relative Advantage (H1), Compatibility (H2), and Complexity (H3).
Regarding the remaining antecedents, such as the organization’s Technological Compe-
tence (H4), Management Obstacles (H5), and Environmental Pressure (H6), this study
cannot evaluate their influence on the propensity for adoption and use, as they were not
statistically significant.

5.1. Contributions

The results of the present study provide theoretical and practical contributions. For
scholars, it provides a tested and reliable model of the propensity for the adoption and use
of RPA, identifying significant antecedents such as Compatibility or Relative Advantage.
Thus, the research confirms the utility of the TOE and DOI frameworks for organizational-
level studies. The combination of these frameworks can be valuable for other researchers
intending to analyze the use of other technologies within organizations.

Future investigations could consider broadening research to areas beyond the current
scope assessment of adoption and usage to explore the impact it has on value creation and
company performance.

For researchers, this article serves as an example of conducting research with a mixed
methods approach, considering the combination of a qualitative study based on interviews
with experts and a quantitative study that collected data through questionnaires. The
integration of approaches provides a more comprehensive and reliable development of
theoretical knowledge.

To ensure successful RPA implementation, managers should consider factors such as
company size, industry sector, and level of digital maturity.

Based on insights from the literature review, the exploratory study, and the confir-
matory study, several recommendations were identified: assess the suitability of RPA for
the company’s processes, i.e., before adopting automation, internal processes should be
mapped; ensure compatibility with existing infrastructure and systems; consider employee
impact and address resistance to change; define clear metrics to measure RPA success; start
with pilot tests before full-scale automation; address regulatory and data security concerns;
and ensure continuous support and ongoing optimization.

RPA adoption should be strategically planned to achieve operational efficiency and
maximize automation benefits across different organizational settings.
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5.2. Limitations

There are limitations in this research that should be highlighted. The impact mea-
sures are subjective as they rely on executives’ perceptions of the impact of RPA on
their organization.

The reflective measurement model raises some issues regarding negative and insignif-
icant weights. While this does not pose a threat to the structural model, it complicates the
interpretation of the meaning of weights for these reflective variables.

Additionally, the study collected data from organizations in only one country. Portugal
has a diversified economy; however, the service industry clearly dominates over the
manufacturing industry, accounting for approximately 70% of GDP. This characteristic may
have influenced the results obtained regarding the control variable.

5.3. Further Research

The research highlights several avenues for future studies. Initially, the antecedents of
RPA use were chosen based on the DOI and TOE theories, with only the most significant
antecedents from previous research selected for parsimony. However, it is possible that
other antecedents of RPA use may be relevant. Consequently, upcoming studies should
investigate other potential antecedents based on the theories used (DOI and TOE) or
other frameworks.

The impact of RPA use by industry type can also be studied to analyze different usage
patterns within each industry. A multi-level approach, considering the perspective of both
employees and organizations would allow for a combination of their viewpoints on the
implications of RPA use at both levels of analysis.

Regarding environmental pressure, larger companies may face greater pressure due
to regulatory compliance and scrutiny compared to smaller companies. The same may
apply to managerial obstacles, which can vary by industry, as more regulated sectors (e.g.,
finance, healthcare) may experience different challenges.

Lastly, it might be worthwhile to explore the impact of organizational culture on
the adoption and use of RPA. Using the questionnaire from this study in countries with
different perspectives on automation technologies could provide relevant insights into the
influence of culture and the automation environment on the adoption and use of RPA.

Author Contributions: Conceptualization, D.D. and A.P.d.R.; methodology, D.D. and A.P.d.R.;
software, D.D.; validation, A.P.d.R.; formal analysis, A.P.d.R.; investigation, D.D.; resources, D.D.;
data curation, D.D.; writing—original draft preparation, D.D.; writing—review and editing, A.P.d.R.;
visualization, D.D.; supervision, A.P.d.R.; project administration, D.D.; funding acquisition, A.P.d.R.
All authors have read and agreed to the published version of the manuscript.

Funding: The authors gratefully acknowledge financial support from the FCT—Fundação para a
Ciência e Tecnologia (Portugal) and national funding through research grant UIDB/04521/2020 &
UID06522.

Data Availability Statement: The statistical data from this research will be made available
upon request.

Conflicts of Interest: The authors state that they have no identified financial conflicts of interest or
personal connections that could have influenced the findings presented in this paper.



Appl. Syst. Innov. 2025, 8, 33 14 of 19

Appendix A
Appendix A.1. Study 1 Details

Study 1 involved a series of interviews with RPA implementers or experts.

Table A1. Respondent Demographics.

Demography Academic Education
Professional Profile

Gender Age Scientific Area Degree

Male 32 Electrical and Computer
Engineering Master Manager

Male 55 Management PhD Teacher

Male 25 Data Science and
Advanced Analytics Master Intelligence Technical Specialist

Male 45 Biotechnology
Graduation Head of Transformation and Processes—B2C,

Retail and Corporate ServicesMBA

Male 41
Information Systems
Information Systems

for Enterprises

Graduation Business Transformation Leader
Professor and Executive Program Director

Post-Graduation

Male 40 Science (MSc), Economics,
Financial, and Monetary Master Head Of Digitalization and Transformation

Male 37 Economy Master Automation Center Leader

Source: own elaboration.

Appendix A.2. High-Level Protocol Questions (Further Probing Was Undertaken
When Appropriate)

1. What is RPA?
2. What is the company’s purpose with regard to RPA?
3. When did the company adopt RPA?
4. Why has RPA started to appear now, or why is RPA used when in practice, what it

does is a connection between systems, repetitive tasks? Should it not be a development
in the software itself?

5. Are there proper tasks to be automated?
6. What are the main features of RPA?
7. What are the success factors to consider when adopting RPA?
8. Is there a specific type of company that uses RPA?
9. When adopting the RPA, did the company achieve the objectives that supported the

decision to adopt?
10. What are the main advantages/disadvantages?
11. What were the impacts felt in the adoption of the RPA?
12. Did the RPA bring beneficial changes to the organization’s dynamics?
13. What was the motivation for investing in RPA?
14. When they moved towards the RPA, had they already decided in which areas they

would implement it?
15. Given the project’s success, will the idea be to expand the scope of the RPA to

other sectors?
16. What are the impacts felt on sales/marketing (downstream dimension)?
17. What are the impacts felt on internal operations?
18. What are the impacts felt on purchases/procurement (upstream dimension)?

Additional questions pertaining to demographics and characteristics of firms are
not included.
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Appendix B. Measurement Items

Table A2. Operationalization of constructs. Source: own elaboration.

Construct Indicator Code Indicators Scale Source

Relative
Advantage/R

Please rate the degree to which you agree with the following
statements (from 1 totally disagree to 5 totally agree): (1~5)

RA1 * My company expects RPA to help increase sales.

Adapted from
[14,48,49].

RA2 My company expects RPA to help reduce costs.

RA3 My company expects RPA to reduce paperwork.

RA4 My company expects RPA to help quick data capture
and analysis.

RA5 * Does the adoption of RPA affect the value of the brand?

H1 The relative advantage over competitors increases with the
adoption/use of RPA.

Results from the
exploratory study.

Compatibility/R Please rate the degree to which you agree with the following
statements (from 1 totally disagree to 5 totally agree): (1~5)

CT1 Using RPA is compatible with your organization
corporate culture.

Adapted from
[14,48,49].

CT2 RPA is compatible with existing information infrastructure.

CT3 RPA is compatible with existing applications.

CT4 RPA is compatible with existing procedures.

CT5 RPA is compatible with the users’ experience with
similar systems.

H2 Compatibility with other technologies increases the propensity to
adopt/use RPA.

Adapted from
[41].

Complexity/R Please rate the degree to which you agree with the following
statements (from 1 totally disagree to 5 totally agree): (1~5)

CX1 My company believes that RPA is complex to use.
Adapted from

[49,50].CX2 My company believes that RPA development is a
complex process.

H3 The low complexity of RPA increases the propensity to
adopt/use RPA.

Results from the
exploratory study.

Technology
Competence/F

Please rate the level of the following statements
(from 1 very low to 5 very high): (1~5)

TC1 Experience of the firm in supporting RPA software. Adapted from
[51].TC2 Expertise of the firm in supporting RPA software.

TC3 Approximately how many IT professionals work in or for
your organization?

Adapted from
[49,52].

H4 The organization’s technological competence increases the
propensity to adopt/use RPA.

Adapted from
[40,41].

Managerial
Obstacles/R

Please rate how significant the following obstacles are to your
organization’s ability to conduct RPA (from 1 totally irrelevant to 5

totally relevant):
(1~5)

MO1 Integrating the RPA into your overall strategy and
business process.

Adapted from
[26,49,53].

MO2 Lacking staff with RPA expertise.

MO3 Insufficient top-management support.

MO4 The RPA’S operating platform or interface feels unfriendly.

H5 Management obstacles in an organizational context reduce the
propensity for adopting/using RPA.

Adapted from
[41].

Environmental
Pressure/R Please indicate (from 1 totally disagree to 5 totally agree): (1~5)
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Table A2. Cont.

Construct Indicator Code Indicators Scale Source

EP1 My company experienced competitive pressure to implement RPA. Adapted from
[14,48,49].EP2 ICT strongly influences the competition in your industry.

EP3 Customers demand it.
Adapted from

[23,49].
EP4 To improve coordination between suppliers and customers.

EP5 * Suppliers require it.

H6 The environmental pressure that arises from the environmental
context increases the propensity to adopt/use RPA.

Adapted from
[40].

Control Variable
(Industry)/R CV

H7 In the service industry, there is a greater propensity for the adoption
and use of RPA. [42]

* are the items marked for deletion (in the pilot test, the outer loading values were below 0.5). Constructs modeled
as reflective are marked with (R) and constructs modeled as formative are marked with (F).

Appendix C
In this appendix, we report the results for the reflective and the formative measurement

models in Tables A3–A6.

Table A3. Reflective constructs’ reliability criteria, loadings, and t-statistics. Source: own elaboration.

Reflective Multi-Items
(Cronbach’s

Alpha/Composite
Reliability/AVE)

Construct Composite Indicator
Code Mean SD Outer

Loadings
Conv. Validity

(t-Stat)

RA
Relative Advantage

(0.90/0.96/0.83)

RA1

RA2 3.845 1.18 0.919 49.174

RA3 3.595 1.216 0.886 13.768

RA4 3.738 1.166 0.923 19.208

RA5

CT
Compatibility

(0.95/0.95/0.82)

CT1 3.643 1.134 0.889 21.055

CT2 3.643 1.172 0.922 36.669

CT3 3.6 1.114 0.946 53.144

CT4 3.586 1.127 0.921 34.604

CT5 3.414 1.127 0.854 17.987

CX
Complexity

(0.79/0.91/0.82)

CX1 2.859 1.088 0.948 6.94

CX2 3.219 1.166 0.861 4.168

MO
Managerial Obstacles

(0.85/0.89/0.68)

MO1 3.362 0.995 0.834 3.244

MO2 3.741 1.076 0.768 3.284

MO3 3.466 1.235 0.897 4.144

MO4 3.017 1.058 0.788 3.626

EP

Environmental
Pressure

(0.76/0.75/0.58)

EP1 2.879 1.131 0.708 4.979

EP2 3.759 1.056 0.68 4.927

EP3 2.431 1.315 0.855 6.84

EP4 3.017 1.196 0.785 5.488

EP5

Note: The shaded rows correspond to the items marked for deletion (in the pilot test, the outer loading values
were below 0.5).



Appl. Syst. Innov. 2025, 8, 33 17 of 19

Table A4. AVE and latent variables correlations. Source: own elaboration.

Compatibility Complexity Environmental
Pressure

Managerial
Obstacles

Relative
Advantage

Compatibility 0.907
Complexity −0.404 0.905

Environmental Pressure 0.421 −0.067 0.76
Managerial Obstacles 0.161 0.102 0.203 0.824
Relative Advantage 0.739 −0.236 0.372 0.199 0.91

Note: The diagonal is the values of AVE squared root and the off-diagonal represents the correlations.

Table A5. Cross loadings. Source: own elaboration.

Compatibility Complexity Environmental
Pressure

Managerial
Obstacles

Relative
Advantage

Technology
Competence

CT1 0.889 −0.351 0.34 0.091 0.68 0.685
CT2 0.922 −0.456 0.357 0.16 0.697 0.674
CT3 0.946 −0.394 0.409 0.189 0.699 0.727
CT4 0.921 −0.283 0.396 0.13 0.652 0.68
CT5 0.854 −0.339 0.414 0.161 0.621 0.764
CX1 −0.423 0.948 −0.064 0.133 −0.309 −0.436
CX2 −0.283 0.861 −0.057 0.029 −0.066 −0.341
EP1 0.362 0.04 0.708 0.185 0.32 0.348
EP2 0.289 −0.047 0.68 0.216 0.181 0.305
EP3 0.283 −0.054 0.855 0.087 0.245 0.43
EP4 0.332 −0.131 0.785 0.096 0.388 0.454

MO1 0.18 −0.051 0.112 0.834 0.233 0.177
MO2 −0.006 0.219 0.168 0.768 0.091 0.02
MO3 0.167 0.039 0.17 0.897 0.144 0.111
MO4 0.143 0.25 0.261 0.788 0.169 0.148
RA2 0.78 −0.319 0.374 0.208 0.919 0.584
RA3 0.562 −0.061 0.346 0.145 0.886 0.373
RA4 0.618 −0.204 0.279 0.176 0.923 0.443
TC1 0.755 −0.412 0.5 0.162 0.506 0.996
TC2 0.762 −0.447 0.492 0.122 0.54 0.958

Note: Bold numbers indicate item loadings on the assigned constructs.

Table A6. Formative measurement model evaluation criteria. Source: own elaboration.

Formative Construct Indicator Code Mean SD Weights VIF

TC Technology Competence
TC1 3.047 1.351 0.026 * 7.211

TC2 3 1.358 0.493 * 7.211
* Note: Significance level 0.05.
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38. Ivančić, L.; Suša Vugec, D.; Bosilj Vukšić, V. Robotic process automation: Systematic literature review. In Business Process
Management: Blockchain and Central and Eastern Europe Forum. BPM 2019; Springer International Publishing: Berlin/Heidelberg,
Germany, 2019; pp. 280–295.

39. Martínez-Rojas, A.; López-Carnicer, J.M.; González-Enríquez, J.; Jiménez-Ramírez, A.; Sánchez-Oliva, J.M. Intelligent Document
Processing in End-to-End RPA Contexts: A Systematic Literature Review. In Confluence of Artificial Intelligence and Robotic Process
Automation; Springer: Berlin/Heidelberg, Germany, 2023; pp. 95–131.

40. Soares-Aguiar, A.; Palma-dos-Reis, A. Why do firms adopt e-procurement systems? Using logistic regression to empirically test a
conceptual model. IEEE Trans. Eng. Manag. 2008, 55, 120–133. [CrossRef]

41. Rawashdeh, A.; Shehadeh, E.; Rababah, A.; Al-Okdeh, S.K. Adoption of robotic process automation (RPA) and its effect on
business value: An internal auditors perspective. J. Posit. Sch. Psychol. 2022, 6, 9832–9847.

42. Sharma, C.; Bharadwaj, S.S.; Gupta, N.; Jain, H. Robotic process automation adoption: Contextual factors from service sectors in
an emerging economy. J. Enterp. Inf. Manag. 2023, 36, 252–274. [CrossRef]

43. Petter, S.; Straub, D.; Rai, A. Specifying formative constructs in information systems research. MIS Q. 2007, 31, 623–656. [CrossRef]
44. Jarvis, C.B.; MacKenzie, S.B.; Podsakoff, P.M. A critical review of construct indicators and measurement model misspecification in

marketing and consumer research. J. Consum. Res. 2003, 30, 199–218. [CrossRef]
45. Sekaran, U.; Bougie, R. Research Methods for Business: A Skill Building Approach; John Wiley & Sons: Hoboken, NJ, USA, 2016.
46. Henseler, J.; Ringle, C.M.; Sinkovics, R.R. The use of partial least squares path modeling in international marketing. In New

Challenges to International Marketing; Emerald Group Publishing Limited: Bingley, UK, 2009.
47. Fornell, C.; Larcker, D.F. Structural equation models with unobservable variables and measurement error: Algebra and statistics.

J. Mark. Res. 1981, 18, 382–388. [CrossRef]
48. Wang, Y.M.; Wang, Y.S.; Yang, Y.F. Understanding the determinants of RFID adoption in the manufacturing industry. Technol.

Forecast. Soc. Change 2010, 77, 803–815. [CrossRef]
49. Picoto, W.N.; Bélanger, F.; Palma-dos-Reis, A. An organizational perspective on m-business: Usage factors and value determina-

tion. Eur. J. Inf. Syst. 2014, 23, 571–592. [CrossRef]
50. Grover, V.; Goslar, M.D. The initiation, adoption, and implementation of telecommunications technologies in US organizations. J.

Manag. Inf. Syst. 1993, 10, 141–164. [CrossRef]
51. Kuan, K.K.; Chau, P.Y. A perception-based model for EDI adoption in small businesses using a technology–organization–

environment framework. Inf. Manag. 2001, 38, 507–521. [CrossRef]
52. Zhu, K.; Kraemer, K.L. Post-adoption variations in usage and value of e-business by organizations: Cross-country evidence from

the retail industry. Inf. Syst. Res. 2005, 16, 61–84. [CrossRef]
53. Pan, M.J.; Jang, W.Y. Determinants of the adoption of enterprise resource planning within the technology-organization-

environment framework: Taiwan’s communications industry. J. Comput. Inf. Syst. 2008, 48, 94–102.
54. Gefen, D.; Rigdon, E.E.; Straub, D. Editor’s comments: An update and extension to SEM guidelines for administrative and social

science research. MIS Q. 2011, 35, iii–xiv. [CrossRef]
55. Hair, J.F.; Ringle, C.M.; Sarstedt, M. PLS-SEM: Indeed a silver bullet. J. Mark. Theory Pract. 2011, 19, 139–152. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.2307/30036549
https://tek.sapo.pt/noticias/negocios/artigos/investimento-em-tecnologia-cresce-47-em-2023-45-das-empresas-portuguesas-admitem-aumentar-orcamentos-acima-de-10
https://tek.sapo.pt/noticias/negocios/artigos/investimento-em-tecnologia-cresce-47-em-2023-45-das-empresas-portuguesas-admitem-aumentar-orcamentos-acima-de-10
https://doi.org/10.1109/TEM.2007.912806
https://doi.org/10.1108/JEIM-06-2021-0276
https://doi.org/10.2307/25148814
https://doi.org/10.1086/376806
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1016/j.techfore.2010.03.006
https://doi.org/10.1057/ejis.2014.15
https://doi.org/10.1080/07421222.1993.11517994
https://doi.org/10.1016/S0378-7206(01)00073-8
https://doi.org/10.1287/isre.1050.0045
https://doi.org/10.2307/23044042
https://doi.org/10.2753/MTP1069-6679190202

	Introduction 
	Methodology and Qualitative Data Analysis 
	Exploratory Study 
	Research Model and Hypotheses 
	Confirmatory Study 

	Data and Data Analysis 
	Measurement Model 
	Structural Model 
	Control Variable: Industry 

	Discussion 
	Conclusions, Contributions, Limitations, and Further Research 
	Contributions 
	Limitations 
	Further Research 

	Appendix A
	Study 1 Details 
	High-Level Protocol Questions (Further Probing Was UndertakenWhen Appropriate) 

	Appendix B
	Appendix C
	References

