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Abstract: The adoption of Industry 4.0 technology is essential for achieving energy efficiency, a
critical aspect of Sustainable Development Goal (SDG) no. 12 aimed at addressing climate change.
Understanding the impact of Sustainable Attitudes, Digital Trust, and Uncertainty Avoidance is
crucial in the decision-making process regarding the implementation of Industry 4.0 technology.
The slow adoption of Industry 4.0 technology is attributed to non-technological factors or people,
while the need to achieve energy efficiency targets necessitates examining the influence of
Sustainable Attitudes and Digital Trust as supporting variables, along with Uncertainty Avoidance,
on technology adoption. The study employed a quantitative explanatory research approach to
investigate the relationships and impacts of variables. It centered on employees of Schneider Electric
Indonesia, a global Industry 4.0 technology provider, with a sample of 189 employees selected
through random sampling, incorporating a 5% margin error from Slovin formula. The analysis
involved the use of Structural Equation Modeling (SEM) with AMOS version 26. Industry 4.0
technology is essential for fostering innovation and business expansion, leading to a sustainable
environment by offering principles, guidance, and energy-efficient technologies for companies. The
involvement of Sustainable Attitude, moderated by Uncertainty Avoidance, is vital in reaching
energy efficiency goals through Industry 4.0 implementation.

Keywords: Sustainable Attitudes; energy efficiency; Industry 4.0 adoption; Digital Trust;
Uncertainty Avoidance; Theory Planned Behavior

1. Introduction

As the global population expands, pollution and global warming are on the rise, leading to
environmental harm, unexpected climate shifts, and weather changes that disrupt sustainable natural
productivity. Furthermore, the swift integration of advanced technology has become imperative in
light of increasing public apprehension [1].

Energy Efficiency is the target of Sustainable Development Goals (SDG) no 12 to reduce the
impact of climate change, while the adoption of Industry 4.0 is an answer to the goals of reducing
carbon emissions and climate change while meeting energy efficiency targets, significant reductions
in energy use, also developing a circular economy through collaboration in business process
innovation. Governance of energy in accordance with ethical standards, alongside the utilization of
renewable energy and digital transformation, are essential factors in implementing Industry 4.0 to
address the global challenge of climate change. [2]. Implementing policies that prioritize energy
efficiency and the adoption of renewable energy can drive sustainable development. As per Dzwigol
et al., [3], countries can move towards a more sustainable economy by revising energy policies to
encourage energy-efficient practices and promote investments in renewable energy. Viewed through
the lens of environmental sustainability, the advantages of Industry 4.0 surpass its adverse effects on
the environment. The capacity to collect precise real-time data and employ analytics greatly boosts
the sector’s environmental sustainability, encompassing the achievement of energy efficiency goals

[4].
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The energy dilemma that occurs is precisely the increase in energy demand when the campaign
to reduce energy consumption is carried out with the worsening impact on the environment.
Decision-makers are forced to follow the SDGs or Sustainable Development Goals targets to
overcome this dilemma with energy efficiency targets by innovating technology as a solution [5]. The
relationship between Industry 4.0 solutions and the resulting energy efficiency has been established
using quality management variables, where decision-makers and technicians communicate well to
manage processes as agreed strategic plans for achieving company performance, including energy
efficiency targets [6].

Industry 4.0 is seen as the upcoming technology that will boost operational effectiveness,
particularly in terms of energy efficiency. By introducing Internet of Things (IoT) solutions like robots
and data analysis in the mining, oil, and gas industries, the goal is to fulfill the operational
productivity requirements of energy firms. This highlights how Industry 4.0 can optimize energy
consumption and enhance overall operational efficiency [7]. Integrating Al, big data, and IoT in
Industry 4.0 is crucial for smart energy management and improved efficiency by optimizing
consumption and identifying savings. Utilizing Industry 4.0 with cloud computing empowers
organizations to implement proactive energy strategies for achieving energy efficiency goals. [6].
Industry 4.0 boosts energy efficiency by deploying advanced technologies and automation, enabling
full automation, enhanced production flexibility, and streamlined data collection and analysis.
Additionally, it promotes the establishment of smart factories and economic integration, improving
resource management, especially in energy consumption [8]. At the core of Industry 4.0, the industrial
IoT platform integrates physical and cyber technologies to elevate the sophistication and precision of
real-time monitoring of business operations.

Industry 4.0 capability facilitates effective operational management. Several established
industrial IoT platforms cater to smart factories, with standout examples including Schneider
EcoStruxure, Siemens MindSphere, and GE Predix [9]. Investigations into 4.0 technology provider
firms, particularly analyzing employee behavioral factors using the Theory of Planned Behavior
(TPB) framework, have not been undertaken before. The TPB underscores the importance of attitude
components in forecasting and elucidating behavior. By utilizing the TPB, researchers can not only
assess adoption intention behavior but also observe future sustainability attitude behaviors in
environmental studies. Some authors recommend incorporating additional variables based on the
research context using the TPB framework, as TPB has limitations in predicting human behavior [10].

Radtke et al. [11] study in a community energy context showed that community influence can
lead to changes in individual sustainable attitudes and behaviors, supported by empirical evidence.
Participants displayed a positive attitude towards citizen involvement and decentralized energy
transition, resulting in adjustments to their energy consumption behavior. The connection between
attitudes and behavior is broad and has been utilized across diverse industries and sectors. The
significant application of the TPB in the realm of sustainability literature acknowledges that positive
sustainable attitudes play a crucial role in fostering positive sustainable behaviors. A lack of
understanding of sustainability concepts may restrict an individual’s level of sustainable attitudes
and behaviors. Sustainable attitudes exhibit a strong positivity in correlation with sustainable
behaviors [12].

Considering internal factors like connectedness to nature and prosocial behavior, along with
external factors such as motivation and environmental consciousness, is essential to improve the link
between sustainable attitudes and behaviors. Individual attitudes influence the adoption of energy-
efficient technologies, with positive views towards such solutions enhancing willingness to embrace
them, influenced by environmental consciousness, financial benefits, and social implications [13]. The
study highlights a discrepancy between attitudes and behaviors concerning plastic use, showing that
despite acknowledging environmental concerns, respondents’ actions do not align with their beliefs.
This disconnect underscores the complexity of sustainable consumption behaviors and emphasizes
the need for interventions to bridge the gap between sustainable attitudes and actions for promoting
sustainable practices [14].
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The connection between digital trust and Industry 4.0 is highly significant, as digital trust,
enabled by Industry 4.0 technologies, plays a vital role in advancing open innovation. Research
highlights that digital trust, incorporating trust and Industry 4.0 technologies, positively influences
organizations’ endeavors in open innovation. Furthermore, digital trust is crucial for cultivating trust
among stakeholders and promoting collaboration within the framework of Industry 4.0.
Furthermore, the integration of Industry 4.0 technologies can accelerate open innovation processes
and boost innovation outcomes, emphasizing the collaboration between digital trust and
technological progress in driving effective innovation initiatives [15]. This trust encompasses aspects
such as reliability, security, privacy, transparency, and accountability of digital systems.
Organizations can boost the adoption of Industry 4.0 technologies with increased confidence by
establishing robust digital trust in their digital systems [16] and expedites decision-making processes
in digital organizations to achieve sustainability objectives [17].

Increasing digital trust can reduce barriers to adopting Industry 4.0 by strengthening employees’
trust and belief in the benefits gained from implementing Industry 4.0. High trust in the technology
and systems involved in Industry 4.0 can encourage employees to be more responsive and ready to
face the necessary changes. By building digital trust among employees, companies can reduce
resistance to change or uncertainty avoidance (UA), increase engagement, and accelerate the
adoption of Industry 4.0 [18]. The core components of digital trust include trust entities illustrating
connections among individuals, organizations, and physical assets, secure exchange of control data,
digital identities, verifiable credentials, and a repository for critical transactions related to trust
relationships, smart contracts, and security-related events [19].

The relationship between UA and the intention to adopt new technology is influenced by
cultural factors. Nations with high UA exhibit a more pronounced link between social influence and
the willingness to adopt new technology than countries with low UA. The fear of ambiguity inherent
in UA influences individuals’ responses to emerging technologies [20]. The level of UA has the
potential to influence individuals’ attitudes towards Industry 4.0 technology adoption [21] as
societies characterized by high levels of UA typically exhibit resistance towards change and
innovation [22].

Having a deeper understanding of how UA influences technology adoption decisions can assist
organizations in effectively handling uncertainty and risks linked to technology implementation[23].
An individual’s level of UA influences their risk assessment and the requirement for clarity when
embracing new technologies. People from high UA cultures typically steer clear of risks and strive
for clarity in ambiguous scenarios, displaying increased caution when adopting new technologies
that introduce uncertainty, while also demonstrating a stronger preference for clarity and stringent
regulations[24]. The moderating function of UA on the intention to adopt technology is to assess how
UA culture influences the relationship between other factors affecting users’ intention to adopt a
specific technology. While in some cases UA may not moderate this relationship, understanding the
role of culture in the context of technology adoption remains crucial for designing strategies that align
with users’ cultural preferences and values [25].

Regrettably, while the leading companies have begun the transition to implementing smart
factories as a tangible manifestation of Industry 4.0, most companies still lack an understanding of
the challenges and resources required to actualize smart factories [9]. Many companies have not yet
realized the importance of adopting Industry 4.0, including reasons such as the high cost of
investment, concerns about perceived failure risks, and various barriers such as procedural barriers,
human resource barriers, usage barriers, and image barriers. Understanding these reasons is crucial
for organizations and policymakers [26]. In a comprehensive analysis, Raj et al., [27] identified
various obstacles to the adoption of Industry 4.0 technologies, such as inadequate infrastructure,
resistance to change, financial constraints, uncertain economic returns, digital skills shortages, high
investment demands, absence of a digital strategy, limited resources, cybersecurity issues, and
difficulties in data management and quality. On other side, organizational readiness is crucial for the
successful adoption of Industry 4.0 technologies in developing countries. It involves the
organization’s technological infrastructure readiness to adapt to significant changes when adopting
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new technologies, including factors such as IT maturity, technological incentives, perceived benefits,
top management support, and employee capabilities [28].

Consumers who perceive that consuming sustainable seafood contributes to environmental
protection are inclined to buy these products. In contrast, a consumer group with minimal interest in
health and seafood displays a reduced intention to consume sustainable seafood [29]. This
underscores the connection between sustainable attitudes, consumer behavior, and purchasing
intentions, which is crucial for achieving energy efficiency targets through Industry 4.0.
Organizations must equip their employees to tackle the challenges and capitalize on the
opportunities brought by Industry 4.0. Key strategies such as training, upskilling, and cultivating a
culture of innovation and adaptability are essential for navigating the evolving work environment in
the Fourth Industrial Revolution [30]. Negative attitudes towards Industry 4.0 adaptation are often
influenced by psychological reasons. Inertia pressure within organizations often hinders the
adjustment of organizational structures to environmental changes [31].

According to [28] transformational leaders ignite and drive employee motivation through a
captivating vision of the organization’s future empowered by Industry 4.0 technologies. By
illustrating the advantages of these technologies for both the organization and individual employees,
they instill a sense of purpose and clarity of direction. The resistance encountered by decision-makers
in embracing Industry 4.0 is mainly attributed to a lack of comprehension regarding its impact on the
company. Reluctance to modify existing operational systems and adherence to corporate policies can
also fuel resistance. Psychological elements and organizational inertia additionally bolster a
pessimistic attitude towards adopting change within the realm of Industry 4.0 [32].

Understanding the recognized decision factors of Industry 4.0 will support manufacturers in
deciding to investin Industry 4.0, as they can help in weighing the pros and cons, comprehending
the benefits, and identifying necessary skills and support. Policymakers can use Khin & Kee [33]
findings to pinpoint crucial areas in the ecosystem that require enhancement for the adoption of
Industry 4.0. The non-technological issues hindering the adoption of Industry 4.0 are primarily
discussed regarding human resistance to innovation and change [34]. While Obermayer et al., [35]
found that difficulties arising from the compatibility and standardization of diverse technologies
present major hurdles in the effective execution of Industry 4.0. The workforce’s skills gap in
adopting Industry 4.0 will drive the need for highly skilled individuals proficient in advanced digital
competencies. Consequently, employees’ motivation to embrace and use Industry 4.0 technologies
can enhance the overall success of adoption [36].

Snow et al.[37] define “actor-oriented organizations” as digital entities that prioritize
collaboration, innovation, and self-organization over hierarchical structures, fostering a culture of
ownership and information sharing. These organizations leverage digital trust to enhance
effectiveness, with positive employee sustainable attitudes driving technology adoption, innovation,
and improved processes. Velocity is a defining trait of digital enterprises, and the correlation between
human trust and Industry 4.0, which significantly boosts organizational innovation performance, is
identified as an alternative interpretation of Digital Trust [38] closely linked to this study. Energy
efficiency and sustainability are vital aspects of Industry 4.0, with [39] emphasizing the positive
impact of Industry 4.0 adoption on sustainability efforts. Calabrese et al. [40] further underscore the
benefits of Industry 4.0 in improving operational efficiency and meeting evolving sustainability
requirements. Companies that adopt energy efficiency practices tend to be more innovative and
adaptive, which can enhance their competitiveness in the long term [41].

This research is significant because of the slow adoption rate of Industry 4.0 and the scarcity of
studies on technology provider companies in the Industry 4.0 sector regarding the reasons behind
successful or unsuccessful technology adoption, as perceived by employee behavior according to
Khin & Kee [33], and Raj & Jeyaraj [39]. Stentoft et al.,[42] recommend that companies prioritize driver
factors over barriers in the context of Industry 4.0 adoption. This approach aims to improve the
implementation of Industry 4.0 by leveraging opportunities over constraints, with the potential for
driver factors to neutralize barriers. The study of pro-environmental behavior, which pertains to
environmental sustainability, has been widely conducted through the social psychology model of
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TPB [43] due to its ability to explore factors influencing sustainable attitude choices. TPB serves as a
valuable tool for forecasting, comprehending, and influencing an individual’s pro-environmental
behavior. TPB is a psychological framework used to understand human behavior, including in the
context of energy and sustainability. In the context of Franco et al., [44] research, TPB can be used
to analyze factors influencing students’ behaviors related to energy conservation and sustainability.

The moderating effect of UA positively influences the behavioral intention towards technology
adoption, suggesting that an individual’s degree of UA can shape the strength of their intention to
utilize technology, particularly in uncertain circumstances [45]. In the study by Rafiq et al. [46], it was
discovered that UA does not act as a moderator in the correlation between TPB variables and the
inclination to acquire electric vehicles. This indicates that elements such as technical anxiety, self-
assurance, or financial aspects may exert a more significant impact on determining the intention to
purchase electric vehicles, thereby reducing the moderating effect of UA. Understanding these factors
more comprehensively in the sustainability context can aid in developing more efficient strategies to
encourage electric vehicle adoption and reach higher energy efficiency goals. Zaman et al., [47] in
their research on big data utilized the TPB theoretical framework to analyse various factors that
precede and support real-time and offline decisions. The research findings provide significant
evidence of the positive influence of attitude, subjective norm, and behavioral control on their
intention to adopt Industry 4.0 technology, namely big data. Other research on attitudes using the
TPB framework and employing Intention to Adopt as the final endogenous variable has been
conducted by Cordero et al.,[10], Ho et al.,[48], Ikram [49], Toni et al., [50], Shalender & Sharma [51],
Perri et al.,[52], Saeedi et al., [53], Sujood et al., [54] and Wang et al., [55].

2. Materials and Methods
Research Method

The quantitative research in this study is classified as explanatory research, which aims to
explain the positions of variables, their relationships, and influences. It involves identifying and
formulating problems, studying relevant theories and concepts, developing a conceptual framework
for hypotheses, and testing these hypotheses for validation. Additionally, the research analyses
relationships, their forms, and provides causal explanations for the variables under study. This
research will utilize SEM to analyze the collected data, which includes quantitative descriptive
methods for numerical descriptions. SEM is a statistical tool used for hierarchical models and is
popular in various scientific fields, combining factor analysis and path analysis to understand
relationships between variables, especially when latent variables are involved. Structural Equation
Modeling (SEM) is a statistical method that integrates statistical data with qualitative causal
assumptions to evaluate and estimate causal relationships. The AMOS 26 application facilitates the
easier and quicker solving of this complex statistical technique, enabling the determination,
estimation, evaluation, and creation of models or path diagrams to depict hypotheses regarding
variable relationships.

Based on the discussion above, it can be summarized that some roles of the key variables in
technology adoption are sustainable attitude, digital trust, and the moderation of UA. Cordero et
al.,[10] suggest that attitude influences the intention to adopt Industry 4.0 technology positively.
Castillo-Vergara et al. [56] found that technological optimism positively affects the perception of
technology’s usefulness and ease of use. Toni et al., [50] and Saeedi et al. [57] also highlight the
significant impact of attitude on the adoption of Industry 4.0 technology. Sanchez-Franco et al. [58]
and Astuti et al,,[59] found that a positive attitude significantly impacts the intention to use new
technology, Therefore, hypothesis H1 concerning the influence of Sustainable Attitude on the
Intention to Adopt Industry 4.0 is stated as follows:

H1: Sustainable Attitude has an influence on Intention to Adopt.


https://doi.org/10.20944/preprints202405.0254.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 May 2024 doi:10.20944/preprints202405.0254.v1

Apau et al, [60], Khan et al., [61], and Arfi et al., [62] found that trust has a significant influence
on consumers’ intention in using technology. Therefore, Hypotesis H2 concerning The Influence of
Digital Trust on the Intention to Adopt Industri 4.0 is stated as follows:

H2: Digital Trust has an influence on the Intention to Adopt

Chai & Pavlou [63] revealed an inverse relationship between UA and the link between attitude
and purchase intention in e-commerce, indicating that the connection weakens for higher UA, which
aligns with the findings of Shiu et al. [64]. Moser & Deichmann (2021) studied the impact of national
culture on social capital and found a positive moderating effect of UA. Based on these previous
studies, also by Sanchez-Franco et al. [58] hypothesis H3 concerning the impact of UA moderation
on the relationship between Sustainable Attitude and Intention to Adopt is stated as follows:

H3: Sustainable Attitude influences Intention to Adopt, moderated by UA.

Mosunmola et al.,[65] revealed that individual culture, specifically UA, plays a significant
moderating role in the relationship between trust and intention. Based on the other previous studies
by Faqih[66] and Ganguly et al.[67] there is no direct research on the relationship between Digital
Trust and Intention to Adopt Industry 4.0 with the moderation of UA. Therefore, hypothesis H4 is
formulated as follows:

H4: Digital Trust influences Intention to Adopt, moderated by UA.

Population and samples

Population is the entire sample unit, the research object consisting of a group of people, events,
or anything with specific characteristics. Population or universe is the total number of units of
analysis whose characteristics are to be presumed. The sample unit in this research is individuals,
considering that the variables studied include Sustainable Attitudes, Digital Trust, UA, and Intention
to Adopt Industry 4.0, which are characteristics of individuals. The research took place at Schneider
Electric Indonesia, the only global lighthouse Industry 4.0 manufacturing company in Indonesia since
2019, situated at the head office in Jakarta. This Paris-based company has been included in the global
most sustainable company ranking [68] organized by Corporate Knight for the past 12 years. A
survey of individual employees’ perceptions in companies that are providers of global Industry 4.0
technology is a rare opportunity, given the limited number of similar companies [9].

The choice of this research site was influenced by the presence of factories in multiple areas, with
exclusive customer interaction by employees at the head office, specifically the commercial team. The
study was conducted over a duration of two months. The population for this study is the individual
employee who interacts with customers outside the factory. The total sample size for this study was
189 employees who met the specified criteria. Random sampling is used as the sampling technique,
in which the sample is randomly selected from the population with a margin of error of 5%,
determined according to the Slovin formula.

Instruments

The measurement of Digital Trust is based on the works of Imam & Zaheer[69] and Mubarak &
Petraite [38] due to their relevance to innovation to achieve the energy efficiency target within
Industry 4.0, and the conventional approach to trust has begun to shift from a human-centred focus
to a technology-centred approach. As for the measurement of Sustainable Attitudes, the references
used are Chen et al. [70] and Gericke et al. [71], where this measurement method follows the UNESCO
guidelines from the United Nations, which have been developed since 2006, 2009 [72], and revised in
2015. The measurement reference for Intention To Adopt is Khoa [73], while UA is measured using
Srite & Karahanna [74].
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3. Results

The research data obtained in the pilot test phase were then used to test the validity and
reliability of the study. Here are the results of validity and reliability testing in this research in Tables

1 and 2:
Table 1. Validity Test.
Variabel Indicator Item Correlation Result
Sustainable Attitudes (X1) X1.1 X1.1.1 0,778 Valid
X1.1.2 0,741 Valid
X1.1.3 0,784 Valid
X1.2 X1.2.1 0,754 Valid
X1.2.2 0,878 Valid
X1.2.3 0,843 Valid
X1.3 X1.3.1 0,872 Valid
X1.3.2 0,708 Valid
X1.3.3 0,783 Valid
Digital Trust (X2) X2.1 X2.1.1 0,705 Valid
X2.1.2 0,711 Valid
X2.1.3 0,847 Valid
X2.2 X2.2.1 0,885 Valid
X2.2.2 0,899 Valid
X2.2.3 0,772 Valid
X2.2.4 0,762 Valid
X2.2.5 0,767 Valid
X2.3 X2.3.1 0,795 Valid
X2.3.2 0,701 Valid
X2.3.3 0,786 Valid
X2.3.4 0,758 Valid
Intention to Adopt Industri 4.0 (Y) Y2.1 0,991 Valid
Y2.2 0,813 Valid
Y2.3 0,778 Valid
Unceertainty Avoidance (M) M1 0,778 Valid
M2 0,773 Valid
M3 0,730 Valid
M4 0,815 Valid
M5 0,829 Valid
M6 0,728 Valid

Source: Research Data (2024).

Table 1 shows the corrected item-total correlation values in the questionnaire for all indicators
and items above 0.3. Therefore, all items have met the validity criteria.
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Table 2. Reliability Test.

Variabel Alpha-Cronbach Result
Sustainable Attitudes (X1) 0,913 reliable
Digital Trust (X2) 0,821 reliable
Intention to Adopt Industri 4.0 (Y) 0,847 reliable
Unceertainty Avoidance (M) 0,906 reliable

Source: Research Data (2024).

The stage after validity testing is instrument reliability testing. Table 2 shows that the Alpha-
Cronbach value for the research variables is above 0.6. Based on these results, the questionnaire can
be considered valid and reliable, allowing the data collected through this questionnaire to be used
for further data analysis.

Descriptive Statistics of Research Respondents

This study involves 4 variables: Sustainable Attitudes (X1), Digital Trust (X2), Uncertainty
Avoidance (M), and Intention to Adopt Industry 4.0 (Y), where all 4 variables are measured using a
questionnaire as the research instrument. The results of the descriptive analysis of respondents
(employees) are presented in Table 3, which includes Age, Gender, Years of Service, Position/Job
Title, Education, and Program Usage.

Table 3. Descriptive of Respondents.

Characteristics Respondents Frequency Percentage (%)
24-33 Years 37 19,58
34-43 Years 66 34,92
Age
44-53 Years 71 37,57
54-63 Years 15 7,94
Laki-Laki 132 69,84
Gender
Perempuan 57 30,16
1-6 Years 15 7,94
7 —12 Years 36 19,05
Year Of Servise 13 - 18 Years 73 38,62
19 — 24 Years 47 24,87
25 -30 Years 18 9,52
Supervisor 23 12,17
- . Manager 62 32,80
Position/Job Title People Manager 22 11,64
Staff 82 43,39
High School 11 5,82
Education Bachelor Degree 164 86,77
Master Degree 14 7,41
BFO 92 48,68
Program Usage SAP 60 31,75
Other Programs 37 19,58

Source: Research Data (2024).
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Results of SEM Analysis with AMOS Approach

The SEM analysis utilizing the AMOS approach will be elucidated based on the outcomes of
both the measurement model and the structural model. The hypothesis evaluation model using the
measurement model framework will focus on probability figures. This probability refers to the
likelihood of error in rejecting the null hypothesis (H0), with the cutoff point set at 0.05, indicating
that the risk of making an error in rejecting HO is at a 5% level. The data analysis findings from SEM
with the measurement model are displayed in Table 4, illustrating the Goodness-of-Fit of the
measurement model. This table is derived from the SEM Analysis using AMOS version 26. From the
developed model, it can be concluded that almost all data, both in the latent variable indicators and
manifest variables, show a good fit. The analysis of the measurement model resulted in a Chi-square
value of 1417.829, with a probability of 0.020. Hypothesis testing on the model indicates that this
model fits well with the data used in this study, signifying that the model fits the data. GFI measures
how well our model fits the observed data, with values ranging from 0 to 1. A value of 0.806 indicates
a fairly good fit, although generally values above 0.9 are considered to show good fit. Similar to GFI,
AGFI adjusts fit based on the number of parameters in the model, penalizing overly complex models.
A value of 0.764 indicates a moderate fit, with room for improvement. RMSEA measures how well
the model approximates perfect data in the population. Values below 0.05 indicate good fit, so 0.021
here indicates a very good fit. TLI is a relative fit index comparing the proposed model fit to the null
model (independent). Values approaching 1 indicate a very good fit. With 0.972, this model has a
very good fit. NFI measures model fit improvement compared to the independent model. Values
above 0.9 are considered good, so 0.767 indicates room for improvement in the model. PCFI measures
model fit considering parsimony, or model simplicity. Higher values indicate a more efficient model.
A value of 0.831 indicates good efficiency in the model. Similar to PCFI, PBFI also assesses model
parsimony. Lower values here indicate that the model may be more complex than necessary,
suggesting room to make the model simpler.

Table 4. Goodness-of-Fit-Model of the measurement model.

Criteria Critical Value Model Result | Model Evaluation
Chi-Square Expected to be small < x2 g; df |1.417,829 Fit
Probability >0,05 0,020 Moderat
GFI >0,90 0,806 Moderat
AGFI >0,90 0,764 Moderat
RMSEA <0,08 0,021 Fit
TLI >0,95 0,972 Fit
NFI >0,90 0,767 Moderat
PCFI >0,95 0,831 Moderat
PNFI >0,60 0,653 Fit

Source: Research Data (2024).

After the model undergoes testing, the next step is to test the hypotheses. The basis for decision-
making in hypothesis testing is by comparing the p-value with a significance level of 5% (alpha =
0.05). If the p-value is smaller than this alpha value, then the null hypothesis (HO) can be rejected.
Conversely, if the p-value is greater than this alpha value, then the null hypothesis (H0) can be
accepted. The results of hypothesis testing are presented in Table 5 summarizing the analysis results
of hypothesis testing in the structural model.
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Table 5. Results of Hypothesis Testing Analysis in the Structural Model.

Hypotesis Estimate P-Value Decision
Hi1: .
X14Y 0,791 0,179 not significant
H2:
X234Y 0,444 <0,001 significant
Hs: 0,762 <0,001 ignificant
X1aMaY , <0, significan
H4.
X2 A MaY 0,647 <0,001 significant

Source: Research Data (2024.)

In graphical form, the results of hypothesis testing in the structural model of SEM using the
AMOS approach can be seen in Figure 1, where it is visually presented as follows: the red line
indicates non-significant influence, while the black and green lines indicate significant influence.

Sustainable
Attitudes (ATT)
X1

Digital Trust (DT) (<0.001)
X2

(<0.001) Uncertainty

Avoidance
M

Figure 1. Hypothesis Testing Result. Source: Researcher’s analysis (2024).

4. Discussion

The study examined the hypothesis H1 that sustainable attitudes (social, economic, and
environmental) influence the intention to adopt efficient and sustainable energy solutions,
represented by three indicators (Intend to use bFO, Will use bFO, Confident will always use bFO).
The results indicated that this hypothesis was rejected, with a path coefficient of 0.791 and a p-value
of 0.179 > 0.05, suggesting that the influence of attitudes on intention to adopt was not significant.
This implies that attitudes alone may not directly predict or influence adoption intentions,
highlighting the need to consider other factors such as subjective norms and perceived behavioral
control. The Theory of Reasoned Action (TRA) and the TPB provide insights into individual behavior
and intention formation. The non-significant results in the study may indicate that perceived
behavioral control, a construct in TPB related to the ease or difficulty of performing a behavior, plays
a significant role in shaping adoption intentions alongside attitudes. This suggests that factors like
technology accessibility, skills, and resources required for adoption may have a stronger influence on
intentions than attitudes alone. Moreover, the study found an indirect influence of attitudes on
intention to adopt through perceived value, with a significant path coefficient of 0.341 and a p-value
of 0.031 < 0.05. This highlights the role of perceived value as a mediator between attitudes and
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adoption intentions, indicating that individuals” perceptions of the benefits and costs associated with
adoption play a crucial role in forming intentions. The research results in contrast with previous
studies by Cordero et al.,[10], Castillo-Vergara et al.,[56], Wang et al.,[55], Toni et al.[50], and Saeedi
et al.,[53], emphasize the variability in the weight of attitudes versus subjective norms in predicting
intentions across different behaviors and individuals. Overall, the study underscores the importance
of considering factors beyond attitudes in shaping adoption intentions and suggests tailored
strategies to enhance the adoption of sustainable energy solutions. Hence, the research results reject
hypothesis H1 concerning the influence of Sustainable Attitudes on Intention to Adopt.

The study by Javaid et al. [7] highlights that Industry 4.0 implementation aims to establish a
sustainable environment and enhance comprehension of production, supply chain, delivery chain,
and market dynamics. Braun & McEachern [75] underscore that adopting a sustainability mindset
can drive individuals towards engaging in pro-environmental behaviors. Reis et al., [76]
recommend implementing Industry 4.0 for achieving energy efficiency targets through Energy
Performance Monitoring. This approach utilizes dashboards and reporting systems to continuously
monitor and analyze energy performance, facilitating the identification of areas in need of
improvement.

Hypothesis 2, which states that Digital Trust consisting of 3 (three) indicators (Trust, Internet of
Things, and Smart Factory) influences intention to adopt consisting of 3 (three) indicators (Intend to
use bFO, Will use bFO, Confident will always use bFO), was accepted with a path coefficient of 0.444
and a p-value <0.001 < 0.05, indicating its significant influence. This means that there is a significant
influence of digital trust on intention to adopt. The finding that Digital Trust directly and significantly
influences Intention to Adopt indicates that employees’ trust in technology, their belief that the
technology is safe, reliable, and preserves their privacy, is an important factor motivating them to
adopt the technology. This implies that when employees have faith in the integrity and reliability of
digital systems, they are more inclined to use them. The research findings are consistent with
researchers Apauetal,[60], Khanetal, [61], and [62] who explain that there is an influence of digital
trust on the intention to adopt. The theory of Planned Behavior (TPB) suggests that besides digital
trust, perceived behavioral control and subjective norms are crucial in influencing adoption
intentions. To improve the intention to adopt technology, interventions should focus on not only
boosting digital trust but also improving perceived behavioral control (e.g., through training or
technical support) and aligning subjective norms (e.g., through awareness campaigns or support
from influential figures). Based on the results of the hypothesis testing analysis of the structural
model in this study, it is shown that there is a direct influence of Digital Trust on Intention to Adopt.
Therefore, the research findings confirm and accept hypothesis H2 regarding the influence of Digital
Trust on Intention to Adopt.

In order to develop a new understanding of how companies utilize digitalization to transform
their business models [77], it is crucial to foster digital trust within the workplace, focusing on three
fundamental dimensions: technology, people, and processes [78]. Such digital trust plays a critical
role in facilitating the successful adoption of Industry 4.0 technologies by both organizations and
individuals, thereby supporting the achievement of Energy Efficiency goals. By encouraging
employees to effectively utilize real-time data in decision-making and business process
improvement, as well as building smart factories the company will be responsive to the changes that
occur, as research Hung et al., [79] in similar factories for things needed in the transition process to
Industry 4.0. Papadopoulos et al. [80] and Robert et al. [34] provide strategies for handling
organizational transitions to Industry 4.0, emphasizing the importance of human factors in
sustainable performance management systems. Ghobakhloo [81] highlights the essential role of
flexible and adaptive human resources in Industry 4.0 to effectively manage rapid technological
advancements, promoting operational efficiency and productivity through collaborative use of
advanced technologies. Therefore, competencies such as critical thinking, teamwork, creativity,
effective communication, and leadership, are indeed important and need to be considered by
companies that will implement Industry 4.0 [82].
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Hypothesis 3, which states that attitudes consisting of 3 indicators (Social, economic, and
environmental) influence intention to adopt consisting of 3 indicators (Intend to use bFO, Will use
bFO, Confident to always use bFO) moderated by Uncertainty Avoidance with 6 items (Rules, Order,
Job explanation, Uncertain situations, Innovation opportunities, Making changes) is accepted with a
path coefficient of 0.762 and a p-value <0.001 < 0.05, indicating its significant influence. This means
that there is a significant influence of attitudes on intention to adopt moderated by UA. This study is
in line with the research of Sanchez-Franco et al.[58] which explains the significant positive influence
of attitudes on intention to adopt moderated by UA. Meanwhile, the study by Chai & Pavlou [63]
and Shiu et al,[64] explains the significant negative influence of attitudes on intention to adopt
moderated by UA. The difference in values can occur when the researched objects differ. However,
both studies explain that UA can be a moderating variable between attitudes and intention to adopt.
Therefore, the research findings confirm and accept hypothesis H3 regarding the influence of
Sustainable Attitudes on Intention to Adopt, moderated by UA.

Hypothesis 4, which states that digital trust consisting of 3 indicators (Trust, Internet of Things,
and Smart Factory) influences intention to adopt consisting 3 indicators (Intend to use bFO, Will use
bFO, Confidence to always use bFO) moderated by UA with 6 items (Rules, Order, Job explanation,
Uncertain situations, Innovation opportunities, Making changes) is accepted with a path coefficient
of 0.647 and a p-value <0.001 < 0.05, indicating its significant influence. This means that there is a
significant influence of Digital Trust on the intention to adopt moderated by UA. The findings of this
study are consistent with the research conducted by Faqih [66], Mosunmola et al. [65], and Ganguly
et al, [67], indicating that Uncertainty Avoidance (UA) can serve as a moderating factor between
digital trust and intention to adopt. Previous studies have demonstrated that this relationship
exhibits a notable positive impact when UA is utilized as a moderating variable. The outcomes of this
study harmonize with existing research. Consequently, the research results validate and support
hypothesis H4 concerning the impact of Digital Trust on Intention to Adopt, moderated by UA.

Future research should be conducted in both types of companies, technology providers in the
Industry 4.0 sector, or other different companies because the influence of attitudes towards adoption
intentions is not only dependent on the location, time, and different respondents but also on other
factors such as direct experience with sustainable initiatives, such as participating in energy-saving
campaigns or waste management [83]. Cultural differences resulting in variations in the influence of
UA also present an interesting avenue for future research.

5. Conclusions

Sustainable Attitude does not have a significant influence on Intention to Adopt. The results of
this study contradict some previous studies cited as references, possibly due to the unit of analysis of
a population proficient in technology or the need for a mediating variable for Attitudes to have a
significant positive effect on Intention to Adopt. These results can provide input or new ideas for
further research.

Digital Trust significantly and positively impacts the Intention to Adopt, aligning with various
previous reference studies. These findings elucidate the crucial role of digital trust in the intention to
adopt in enhance the development of existing technologies and innovations within the company.

Uncertainty Avoidance plays a significant positive role as a moderator between Sustainable
Attitudes and Digital Trust to Intention to Adopt. These findings underscore the significance of UA
as a moderating factor in advancing the company’s existing technologies and innovations. This
outcome provides new insights for the company that sustainable attitudes alone are not sufficient to
enhance adoption intentions; additional procedures and agreed-upon written rules are needed to
increase the level of UA. This moderation plays a crucial role in developing the company’s existing
technologies and innovations. In summary, Industry 4.0 technology is essential for fostering
innovation and business expansion, leading to a sustainable environment by offering principles,
guidance, and energy-efficient technologies for companies. The involvement of Sustainable Attitude,
moderated by UA, is vital in reaching energy efficiency goals through Industry 4.0 implementation.
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