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Abstract: This study aims to analyze the determinants that influence the consumers’ disposition to
invest in microgrid technology in the United Arab Emirates (UAE). This research offers valuable
insights for policymakers on investors’ motivations to develop strategies to foster microgrid tech-
nology adoption through end-user investments leading to a reduction in microgrid high capital
cost. The study employed descriptive statistics, correlation, and regression analyses to analyze
the responses of a sample of property owners to a quantitative survey. The study examines such
variables as strategic alignment, profitability, digitization, renewable energy utilization, CO2 emission
reduction, and disaster recovery readiness. The data collected reveal a moderate level of under-
standing and cost-awareness of microgrid technology among the respondents, with a mean of 2.46
out of 5. Notably, the data highlight the significant influence of strategic alignment with the UAE’s
national energy goals on the respondents’ inclination to invest in microgrids, with a strong positive
correlation of 0.942 at the 0.01 level (two-tailed). By comparison, profitability and disaster recovery
have a comparatively weaker correlation. Furthermore, based on the data collected during this study,
it has been determined that there is a strong value added by the microgrid initiatives considering
the UAE’s strategic direction and the positive influence of reduced CO2. The regression models
used were highly significant at F = 85.690. There is an acceptable level of multicollinearity with VIF
values ranging from 1.087 to 2.155. UAE Strategy has low collinearity. UAE Strategy emerges as the
only significant predictor of willingness to invest (p < 0.001) in the stepwise regression analysis. The
analysis shows that villa and townhouse owners are willing to invest in community microgrid given
that it is aligned with UAE strategy and leads to CO2 emissions reduction.

Keywords: energy policy; strategic alignment; energy investment behavior; resilient energy solutions;
microgrid technology

1. Introduction

Microgrid technology is a transformative change that offers a paradigm shift in
how electricity is generated, distributed, and consumed. The microgrid has emerged as
a strategic solution to counter the mounting challenges of climate change, energy security,
and the increasing integration of renewable energy sources. It is proving to be a technology
that is strongly capable of fostering sustainable and resilient energy ecosystems.

At its core, a microgrid is a localized energy system that can operate either in conjunc-
tion with or independently of the main power grid. This independence grants microgrids
the ability to seamlessly integrate renewable energy sources, storage systems, and advanced
control technologies. The significance of microgrid technology lies in its potential to address
critical issues facing modern energy infrastructures.
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For example, microgrids enhance energy resilience by providing a decentralized
structure that can continue to function even during grid disturbances or outages [1]. They
facilitate the integration of renewable energy sources on a localized scale and empower
communities to manage and optimize their energy consumption more efficiently. Moreover,
by incorporating advanced control systems, microgrids enable real-time monitoring, load
balancing, and demand response, contributing to energy efficiency and cost savings [2].

The United Arab Emirates (UAE) has undergone a remarkable transformation as it
strives for economic diversification. In recent years, it has also gone through a strategic
shift, guided by the recognition of its need to balance economic growth with environmental
sustainability. This has prompted a concerted effort to diversify the energy mix and foster
innovation across the energy sector. As a result, the UAE envisions smart cities where
cutting-edge technologies, such as microgrids, optimize energy use, reduce waste, and
enhance overall sustainability.

Powered by an abundance of sunlight, the nation is actively pursuing projects to
harness the potential of solar energy to meet the increasing demands of its population. Am-
bitious initiatives, such as the Mohammed bin Rashid Al Maktoum Solar Park, exemplify
the country’s commitment to scaling up renewable capacity and reducing carbon emissions.
This transformation extends beyond the production side to consumption patterns and
energy efficiency.

This work addresses the transformative potential of microgrids, their alignment with
the UAE’s sustainable strategy, and the unique context of the imperative to overcome
challenges to their widespread adoption. This study will present an analysis of the results
of a survey that was conducted among property owners in the Sheikh Zayed Housing
Program (SZHP) about their willingness to invest in MG for the power supply for their
villas. The SZHP provides interest-free housing in the form of affordable, yet high-quality
villas for Emirati families. The strategic deployment of microgrids within SZHP housing
complexes aligns with broader national goals, emphasizing the program’s commitment to
innovative and sustainable solutions [3,4].

The rationale for focusing on property owners within this program is that it addresses
a significant segment of the UAE’s housing landscape. This segment typically possesses
a degree of financial autonomy and decision-making power that is crucial for the adoption
of innovative technologies like microgrids. Additionally, this segment often has higher
energy demands compared to other sections of the population.

1.1. Objectives and Contributions

The primary objective of this research is analyzing the key determinants influencing
the willingness of property owners in the UAE to invest in MG technology.

The contributions of this work can be enumerated in the following points:

1. Enhanced understanding of MG technology perception among consumers in the UAE
2. Identification of key determinants for consumer’s willingness to invest in MG technology
3. Insight into the impact of strategic alignment with the UAE’s strategic energy direction

on consumer investment decisions
4. Empirical data on consumer preferences and barriers regarding microgrid investment
5. Guidance for policymakers and industry stakeholders
6. Contribution to the literature on microgrids in the UAE

1.2. Research Significance

This research article points out several points explaining the significance of this study
specifically and the field of microgrid in general. Here are some points:

1. There is limited research on the importance and possible contribution of the microgrid
technology to the UAE power industry, especially for the domestic consumer investing
in microgrid infrastructure. Their degree of willingness to invest is not discussed in
the literature.
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2. In the US, the microgrid is being treated as a strong possible upgrade to the main grid
in terms of considering the new paradigm of the main grid, one consisting of multiple
microgrids containing distributed energy generation rather than a conventional macro
grid with centralized power generation. Understanding the willingness to invest
among end users can help understand the practicality of such paradigm for the UAE,
given the high cost of microgrid.

3. This study is done on a group that is key to the future of the UAE as a country.
Moreover, the study is done at a time of economic growth in the UAE in general,
along with an announced commitment during COP28 toward net-zero emissions by
2050. The participants’ willingness to invest can reflect widely on the Emirati segment
of the country’s population.

4. Demonstrating quantitative findings on the influence of each captured variable can
further inform policy decisions on considering microgrid as a part of the UAE’s vision
when it comes to climate change and economy.

5. This research can help in understanding the investment potential of microgrids, or
lack thereof, and if there is a market for public–private partnerships.

2. Literature Review

The literature on microgrid technology provides a comprehensive understanding of
the challenges that face, and the potential solutions provided by, this decentralized energy
paradigm. To add, a review of the literature reveals that the global MG deployment has
been driven by the growing need for resilient and sustainable energy solutions [5].

2.1. Global Microgrid Trends

Technological advancements have shaped global microgrid trends, with innovations
in energy storage, advanced control systems, and renewable energy integration. This is
linked to increased efficiency and viability as well as grid stability [6,7]. Furthermore, MGs
facilitate higher penetration of renewable energy sources, which offer a solution for remote
or off-grid locations. This is beneficial to address energy access challenges on a global scale.

Microgrids are characterized by their decentralized structure and their ability to
operate independently or in conjunction with the main grid, and are used to enhance energy
security [8]. Consequently. the adoption of MGs typically includes their use in residential,
commercial, and industrial settings where the emphasis is on ensuring reliable power
supply [9]. Moreover, ref. [2] has mentioned the transformative potential of microgrids, their
alignment with sustainable strategy, and their unique context to promote the imperative
of overcoming challenges to their widespread adoption. The focus was on the alignment
of microgrids with overarching social, economic, and environmental objectives. Ref. [10]
have advocated for the transition from centralized grids to interconnected microgrids,
promoting energy self-sufficiency and community resilience. The methodologies they used
comprised qualitative approaches for the content analysis, to discuss the viability and
benefits of microgrid implementation. The study focused on the quantitative results for
comprehensive analysis of conventional centralized grid models in meeting modern energy
demands. The study has used the statistical regression models using SPSS and quantifies
the inefficiencies inherent in centralized grids. Hence, it emphasizes the urgent need for
alternative energy solutions such as microgrids.

For microgrid performance, ref. [1] focused on a qualitative approach that involved
systematically analyzing textual data from interviews and industry reports to identify key
themes and insights.

2.2. Government Policies and Incentives

Given the high upfront costs associated with the establishment of microgrids, govern-
ment policies and incentives are crucial for their adoption worldwide. Countries such as
England, Germany, and Australia have implemented supportive measures to encourage
investment in microgrid projects. The purpose is mainly to promote the integration of MGs
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into existing energy landscape [11]. Through these incentives and programs, investment in
microgrid becomes more appealing to businesses and communities. Additionally, policy
frameworks encourage energy sustainability, resilience, and independence. These frame-
works are generally aligned with broader national goals [12,13]. Meanwhile, case-specific
regulations address issues such as grid interconnection, permits, and standards. Managing
these issues leads to a conducive environment for the development and expansion of
microgrid projects [6].

Recently, countries in the Middle East have witnessed a growing interest in micro-
grid adoption. Several successful microgrid projects that emphasize energy security en-
hancement, the reduction of carbon emissions, and the promotion of sustainable devel-
opment have already been implemented, including in the UAE [14]. The integration of
renewable energy sources and the availability of advanced technologies make microgrids
a strategic component of the region’s transition toward a more sustainable and diversified
energy portfolio.

The findings on the inefficiencies by [10] is an empirical contribution that is valu-
able for policymakers and energy planners to address the dynamic challenges of energy
sustainability and resilience in contemporary societies.

2.3. Financial Models for Microgrid Investment

Financial viability is crucial for the successful implementation of microgrid projects.
Accordingly, various financial models have been developed to manage costs and operational
expenses associated with microgrid implementation. Public–private partnerships (PPPs),
where private entities collaborate with governmental bodies, are prevalent in sharing the
financial risks and benefits [15]. Under such partnerships, governments provide funding,
including grants, subsidies, and low-interest loans, aimed at stimulating investments from
the private sector. Modern, innovative financing approaches, such as energy-as-a-service
and community-based funding, have been developed to offer alternatives to traditional
financing, democratizing access to microgrid benefits [16]. Understanding these financial
models is crucial for stakeholders as they navigate the economic landscape of microgrid
development, ensuring the sustainability and scalability of such projects.

2.4. Benefits of Microgrid

A review of the existing literature on microgrid technology highlights its multifaceted
benefits across diverse contexts. A recurring theme in the literature is the pivotal role of
microgrids in fostering energy resilience [14]. By decentralizing energy generation and dis-
tribution, microgrids offer a robust solution to mitigate the impact of grid failures or natural
disasters [11]. This decentralized nature ensures a reliable power supply to critical facilities
during emergencies, such as hospitals, emergency services, and essential infrastructure.

Research also highlights the potential of microgrids to serve as platforms for incor-
porating solar, wind, and biomass energy into the energy mix. This integration aligns
with global sustainability goals, reducing dependence on conventional fossil fuels, and
subsequently curbs greenhouse gas emissions [11].

The literature emphasizes the positive environmental impact of microgrids as they
facilitate the transition towards cleaner and more sustainable energy systems. Energy effi-
ciency emerges as a prominent theme in the literature review, with microgrids recognized
for their ability to optimize energy utilization. The decentralized nature of microgrids mini-
mizes transmission and distribution losses associated with centralized power systems [11].
This results in enhanced energy efficiency and cost saving, reinforcing the attractiveness of
the microgrid as a solution for communities and industries seeking to manage and optimize
their energy consumption.

Furthermore, the literature underscores the role of microgrids in load management
and peak shaving. By enabling users to control and balance their energy consumption,
microgrids contribute to more efficient grid operations. The implementation of demand-
response strategies and the incorporation of energy storage systems allow microgrids to
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participate actively in peak shaving, alleviating stress on the main grid during periods of
high demand [17].

2.5. Environmental Impact and Community Awareness

Numerous studies have discussed the environmental impact of microgrid implemen-
tation, providing valuable insights into sustainability metrics. There has been a particular
focus on carbon footprint reduction, energy efficiency gains, and broader environmental
implications. For instance, assessments may quantify the reduction in greenhouse gas
emissions achieved through the integration of renewable energy sources within microgrids.
Studies also explore the life cycle analysis of microgrid components, evaluating their overall
environmental footprint [8,18]. These environmental impact assessments contribute to
shaping eco-friendly microgrid designs, ensuring that the technology aligns with global sus-
tainability goals. The findings aid policymakers, businesses, and communities in making
informed decisions that prioritize both energy security and environmental stewardship.

The success of microgrid projects is intricately linked to community awareness and
education programs. Research investigates the effectiveness of initiatives aimed at in-
forming and engaging local communities regarding microgrid technology. It explains the
benefits of microgrids, and addresses concerns related to cost and implementation [19,20].
Studies explore how informed communities are likely to support and invest in sustainable
initiatives. Many of these studies emphasize the importance of transparent communication.
Further, the research analyzes the impact of educational programs, with a need of sense
of ownership and participation among community members. The dynamics of commu-
nity awareness and education are crucial for the successful implementation of microgrid
projects. For example, ref. [21] assessed public awareness of renewable energy sources
in Saudi Arabia. According to initial findings, government policies and subsidies have
a major influence on people’s inclination for employing green energy.

The research undertaken by [22] in the UK found that end users have a positive at-
titude towards renewable energy technologies but are often unable to afford the initial
investment required. Although they acknowledge the advantages of adopting renewable
energy, most end users find it difficult to justify the initial costs associated with microgrid-
enabled DER technology. Conversely, a study conducted by [23] examined the attitudes
of consumers in three US states towards investing in microgrid technology to improve
electricity services. The study found that 40% of respondents expressed a desire to invest.
The difference in willingness to pay is a result of customers in different places having
differing perceptions of the cost–benefit ratios. Consumer willingness to invest in power
infrastructure improvements and renewable energy projects worldwide has been examined
in many studies, including [6,24–27]. Although there is a widespread optimistic outlook
on investing in these power grid and REs, obstacles such as financial limitations and in-
adequate institutional funding impede large-scale investments. Research conducted in
Greece [28,29] and the Middle East, namely Qatar [30], showed that the inclination of indi-
viduals to financially support local initiatives is notably impacted by socio-demographic
characteristics and community attitudes. Notwithstanding these obstacles, implementing
strategies such as utilizing insurance schemes to distribute expenses over a period, incen-
tivizing social involvement, and increasing public knowledge have the potential to improve
customer participation in sustainable-energy-related expenditures.

2.6. Challenges of Implementing Microgrids

The literature on microgrid technology also sheds light on various challenges associ-
ated with its implementation. One recurrent challenge is the high initial capital expenditure
(CapEx) required for establishing microgrid infrastructure [20]. Researchers consistently
point out that the upfront costs associated with designing, installing, and integrating mi-
crogrids can be substantial, posing a barrier to widespread adoption. Moreover, traditional
financing models may not align seamlessly with the unique characteristics of microgrids,
which involve distributed energy resources and complex ownership structures. This finan-
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cial challenge is linked with the community or municipal microgrids, for which suitable
financing mechanisms are crucial [7].

Interoperability and standardization issues represent another set of challenges. This
could lead to a lack of standardized protocols for microgrid components and communi-
cation, which could be a barrier to successful integration and interoperability [9]. This
challenge increases because microgrids often involve diverse technologies, energy sources,
and equipment from various vendors. Operational and maintenance challenges arise
due to the need for skilled personnel for the ongoing management of microgrid systems.
A well-trained workforce is also needed to deal with issues related to system reliability,
equipment maintenance, and troubleshooting. It ensures the continuous and efficient
operation of microgrid infrastructure [10]. Furthermore, inconsistent or unclear regula-
tions, processes, and grid interconnection standards can create hurdles for developers and
investors. Policymakers need to create a conducive regulatory environment that supports
the integration of microgrids into the existing energy landscape. To add, social and cultural
factors are significant determinants of microgrid adoption. The willingness of a community
to participate in a certain government-imposed technology can vary based on factors such
as socio-economic status, cultural norms, and trust in government initiatives [15]. Over-
coming these social and cultural barriers requires targeted community engagement and
awareness-building efforts.

2.7. Solutions for the Successful Implementation of Microgrid

Researchers and industry experts have extensively examined the financial barriers asso-
ciated with microgrid implementation. It is believed that innovative financial mechanisms
are crucial for overcoming this hurdle. There are funding models such as public-private
partnerships, community-based financing, and the utilization of green bonds or energy
performance contracts [15,31] that provide accessible and affordable funding to facilitate
the widespread adoption of microgrid technology.

Another important point is the need for standardization and interoperability within
the microgrid sector. Developing industry standards and protocols to enhance the inte-
gration of diverse microgrid components [32] is of significant importance. Collaboration
among stakeholders, regulatory bodies, and standard-setting organizations establishes and
promotes standardized frameworks for communication, control systems, and hardware
interfaces, hence ensuring the interoperability and system efficiency [16].

Moreover, workforce development and capacity building are critical considerations
for the successful operation and maintenance of microgrid systems. Educational initiatives,
training programs, and certification courses are recommended to enhance workforce capac-
ity and efficiency [11]. In addition, collaboration between educational institutions, industry
associations, and government agencies build the technical expertise required for the design,
installation, and management of microgrids.

Policy and regulatory frameworks constitute a substantial focus in the literature, which
emphasizes the need for clear and supportive policies to create an enabling environment
for microgrid development [14]. For example, Germany’s commitment to transitioning to
renewable energy includes the development of smart grids and microgrids for improved
energy efficiency and sustainability. However, the implementation faced challenges associ-
ated with the high initial investments required for advanced metering infrastructure and
smart grid technologies. The solution to address these financial challenges came in the
form of government incentives, including grants and low-interest loans, which encouraged
utilities and consumers to invest in smart grid technologies [10]. This case underscores the
pivotal role of policy support in overcoming the initial CapEx obstacles.

In addition, community engagement and awareness are underscored as pivotal factors
for successful microgrid deployment. Engaging local communities through awareness
campaigns, participatory decision-making processes, and collaborative planning can foster
trust and garner support for microgrid projects [16]. Furthermore, tailoring communication
strategies to address cultural and social norms is deemed essential for effective community
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engagement. A good example is the Brooklyn Microgrid project in Brooklyn, New York,
which stands as a community-driven effort to establish a peer-to-peer energy marketplace
using Blockchain technology. The initiative faced challenges associated with high initial cap-
ital expenditure (CapEx), involving investments in smart meters, Blockchain infrastructure,
and grid integration [18]. The solution emerged through collaborative financing models,
encouraging community members to collectively invest in the required infrastructure. The
success of the Brooklyn Microgrid was attributed to the strong sense of community and
shared environmental values that motivated residents to contribute to the project’s financial
needs [19].

Technological innovations constitute significantly, as they advance the efficiency, relia-
bility, and scalability of microgrid components [15,33]. Research and development efforts
are directed towards integrating smart grid technologies, advanced control systems, and
energy storage solutions to enhance the overall resilience and performance of microgrid
systems [12].

Based on the recurrent themes in the literature, it is apparent that the challenges and
potential solutions identified are not universal but contingent on the socio-economic context
of the target region. The intricate relationships between high initial CapEx, the feasibility
of sharing costs as a solution, and the socio-economic factors influencing individuals’ and
communities’ willingness to embrace collaborative financing models necessitate a nuanced
and context-specific approach.

2.8. Gaps in Existing Research

Despite the growing body of literature on microgrid technologies and their global
applications, there exists a notable gap in research, particularly within the specific socio-
economic and environmental context of the United Arab Emirates (UAE). While the lit-
erature extensively explores the benefits, challenges, and potential solutions associated
with microgrid adoption worldwide, there is a lack of studies focusing on the unique
circumstances and barriers faced by the UAE in harnessing the transformative potential
of microgrids.

The existing research primarily originates from regions with different economic struc-
tures, regulatory frameworks, and societal norms, which may not align with the distinctive
landscape of the UAE. The socio-economic dynamics, coupled with the environmental
considerations specific to the UAE, create a nuanced backdrop that requires dedicated
investigation. The lack of literature addressing these specificities hinders the develop-
ment of targeted strategies for the successful integration of microgrids into the UAE’s
energy landscape.

Furthermore, the underutilization of microgrid technology within the UAE poses
a critical challenge that has not been comprehensively explored in the existing research.
The gap lies in the absence of a thorough examination of the factors contributing to this
underutilization, whether they be economic, social, or regulatory in nature. Understanding
these intricacies is pivotal for devising effective measures that can drive widespread
microgrid adoption in alignment with the nation’s Sustainable Development Goals for 2030.

The gap in the surveyed literature can be summarized in the following points:

1. The existing literature doesn’t capture trends related to MG adoption in the UAE.
2. There are no policy frameworks suggested for the UAE to better utilize and facilitate

the adoption of microgrid (such as a public-private partnership).
3. Although the existing research has identified that capital expenditure for MG adoption

is considerably high in many cases in the UAE, the research does not offer tangible
solutions to this challenge, such as engaging investments from the end users.

4. There is an evident lack of research addressing the possibility of utilizing MG on
a widescale, despite the established sustainability and resiliency benefits.

5. While some analysis of the economic and technical context of the UAE has been
conducted, no similar efforts have been made to explore the country’s socio-economic
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landscape to find community engaging solutions such as creating policy that involves
end user investments in capital expenditure.

6. There is an apparent lack of research on how microgrid adoption contributes to CO2
emission reduction within the unique environmental context of the UAE.

7. The previous research lacks an in-depth analysis of the economic, social, and regula-
tory factors influencing the level of investment commitment in microgrid initiatives.
In addition, the willingness of UAE end-users to invest in microgrid projects has
been overlooked.

3. Theoretical Framework and Hypotheses

The theoretical framework for this study draws on several key perspectives that guide
the investigation into the adoption and implementation of microgrids in the UAE. These
perspectives provide a conceptual foundation to understand the complex interplay of fac-
tors influencing microgrid utilization within the unique socio-economic and environmental
context of the UAE.

The study is informed by innovation diffusion theory, which explores how new
technologies, such as microgrids, are adopted and spread within a society [34,35]. This
theoretical outlook allows for an examination of the factors that facilitate or impede the
diffusion of MG technology in the UAE. By considering the innovation-decision process,
the study aims to identify key influencers affecting the adoption of MGs, providing insights
into the dynamics of technological innovation within the UAE’s energy landscape.

Socio-technical transitions theory is employed to understand the broader societal and
technological shifts associated with the transition from conventional centralized grids to
decentralized microgrids. This perspective enables an analysis of the socio-technical factors
influencing the acceptance and integration of microgrid technologies. By exploring the
interactions between social, economic, and technological dimensions, the study aims to
unravel the complexities of transitioning to a more sustainable and resilient energy system
in the UAE.

The study incorporates elements of policy innovation theory to examine the role
of governmental policies and incentives in promoting or hindering microgrid adoption.
This theoretical perspective helps in understanding the impact of regulatory frameworks,
financial incentives, and policy interventions on shaping the microgrid landscape in the
UAE. By evaluating the effectiveness of existing policies, the study seeks to propose policy
recommendations that align with the nation’s sustainable development goals.

The environmental governance framework is integrated into this study to assess the
environmental implications and governance structures related to microgrid implementation.
This perspective allows for an evaluation of how microgrids contribute to environmental
sustainability and how governance mechanisms can be optimized to ensure effective and
responsible deployment [36]. The study aims to explore the balance between energy
security and environmental stewardship within the UAE’s specific context.

Public–private-partnership theory emphasizes the owners’ willingness to invest, with
the government, in public infrastructure development and maintenance. Based on tra-
ditional PPP concepts, this theory holds that private owners, motivated by investment,
share public project costs and risks [37]. In other words, contributing capital alongside the
government shows owners’ willingness to invest, encouraging shared responsibility [38].
The theory emphasizes government and private sector funding of infrastructure projects.
It introduces innovative risk-sharing systems that match owners’ willingness to invest.
This may involve sharing financial, operational, and performance risks to balance duties.
To suit private owners’ investment preferences, the approach encourages project design
flexibility [38]. This is because partnership arrangements are more appealing when tailored
to owners’ interests and capabilities.

The theoretical framework proposed for this study guides the analysis of socio-
economic, environmental, and policy factors, offering an examination of the consumers’
willingness to invest in community microgrids as a solution to the high CapEx of the micro-
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grid technology. This paper addresses cost, since it is a major gap in the existing research,
and therefore contributes to the advancement of knowledge in the field of sustainable
energy transitions.

3.1. Research Hypotheses

This research is guided by the following hypotheses:

1. If the microgrid is aligned with UAE strategic direction, then consumers should be
willing to invest in microgrid.

2. If microgrid projects bring profitable returns, then consumers should be willing to
invest in microgrids.

3. If the microgrid supports digitization, then consumers should be willing to invest
in it.

4. If the microgrid improves the utilization of RE, then consumers should be willing to
invest in it.

5. If the microgrid reduces CO2 emissions, then consumers should be willing to invest
in it.

6. If the microgrid improves disaster recovery, then consumers should be willing to
invest in it.

4. Research Methodology

The research methodology employed in this study is a mixed-methods approach,
integrating both quantitative and qualitative methods to comprehensively investigate the
factors influencing microgrid adoption among villa owners in the UAE. A structured survey
questionnaire in Appendix A was meticulously designed to gather quantitative data on the
willingness of villa owners to invest in MG technology. The closed-ended format of the
questionnaire facilitates systematic data analysis, enabling the identification of patterns,
correlations, and trends related to MG adoption.

The research adopts a positivist philosophy, viewing the social world as objective
and measurable. Positivism emphasizes the application of scientific principles to uncover
empirical truths and establish causal relationships [39]. In this study, the aim is to ob-
jectively examine the quantitative data gathered through structured surveys, adhering
to the principles of objectivity, neutrality, and reproducibility. Positivism aligns with the
goal of identifying patterns and correlations within numerical data, providing a system-
atic and empirical foundation for understanding villa owners’ willingness to invest in
microgrid technology.

This research relies on a primary data approach, emphasizing the collection of firsthand
data directly from the target population. Quantitative data is gathered systematically
through a structured survey questionnaire. This approach ensures the data is tailored to
the study’s objectives, offering real-time insights into the factors influencing microgrid
adoption. Primary data, derived directly from the participants, enhances the study’s
accuracy and relevance, allowing for a focused analysis of their attitudes and perceptions.

The research is inherently quantitative, focusing on numerical data and statistical
analyses to draw conclusions. Descriptive statistics, correlation analysis, and regression
analysis are employed to quantitatively measure and interpret the willingness of villa
owners to invest in microgrid technology. This approach allows for the identification of
trends, patterns, and statistical relationships within the data. The quantitative nature of
the research aligns with its goal of providing empirical insights and establishing objective
conclusions based on numerical evidence.

4.1. Survey Questionnaire Design

A survey questionnaire has been designed with the aim of assessing the willingness of
property owners in the UAE to invest in microgrid technology and gaining insights into
various factors influencing their investment decisions. The research instrument employed
was a close-ended survey questionnaire. This is because close-ended questions are well-
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suited for quantitative research, providing structured and measurable data. Additionally,
this approach is particularly useful when the goal is to analyze and interpret numerical
data to identify patterns, correlations, and trends.

4.2. Study Population and Sample Size

The population of the study comprised new owners of villas or townhouses in the
SZHP program, irrespective of age or specialization. The specific target of this survey was
owners in the Al Mowradda 8 neighborhood, Al Suyoh area, in the Emirate of Sharjah. All
participants in the SZHP (and therefore, all participants in the survey) are Emirati nationals.
Most participants had at least a high-school degree and represented a mix of white- and
blue-collar workers, aligning with long-term investment considerations.

The sample consists of 400 participants selected from 818 villa owners, who actively
participate in a WhatsApp group dedicated to post-handover discussions related to the
SZHP program. The focus on the selected neighborhood mentioned above is due to the
ongoing handover process, making this a critical time for homeowners to consider long-
term investments. The choice of the WhatsApp group ensures representation from those
actively engaged in discussions related to their housing community. The survey invitation
was sent as a link through WhatsApp (Version 2.24.5.75) and the questionnaire was hosted
on the SurveyMonkey platform.

4.3. Analysis Methods

Responses to the survey were analyzed using SPSS and the main analysis tests were
the descriptive statistics of the responses. These statistics summarize and present the key
features of the quantitative data, including measures of central tendency (mean, median)
and measures of variability (standard deviation). The analysis also targets the descriptive
statistics for each variable, particularly those related to the respondents’ understanding of
microgrid technologies, their awareness of costs, and their willingness to invest.

Correlation analysis was also used to examine the relationships between different
variables (UAE strategy, profitable returns, digitalization, renewable energy, CO2 emission
reduction, disaster recovery, and willingness to invest). This analysis was conducted to
assess the strength and direction of these relationships using correlation coefficients. Finally,
regression analysis was conducted to test the hypotheses formulated in Section 3.1. The
dependent variable was “willingness to invest”, and independent variables included UAE
strategy, profitable returns, digitalization, renewable energy, CO2 emission reduction, and
disaster recovery.

4.4. Research Ethics Procedures

The survey was conducted with a commitment to upholding ethical standards in
research, prioritizing participant confidentiality, voluntary participation, and informed
consent. All collected data were handled with the utmost confidentiality. Participants’
identities were safeguarded through anonymization to ensure that individual responses
are not directly linked to personal information.

Participation in the survey was entirely voluntary. Individuals had the right to choose
whether to take part in the study without facing any consequences or coercion. The consent
process was transparent, ensuring that participants are fully informed before deciding to
participate. Anonymization ensures that individual responses cannot be traced back to
specific participants, maintaining their privacy.

4.5. Generalizability and Reliability

The study’s focus on a specific neighborhood and the use of a WhatsApp group may
limit generalizability. However, the targeted approach increases the reliability of responses,
as participants share a common context and similarly actively engage in discussions related
to their housing community. The reliability of the questionnaire was checked through
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Cronbach’s Alpha and results presented are 0.889. The value of reliability is closer to 1,
making the questionnaire highly reliable.

5. Results and Discussion

This section will present the results of the quantitative analysis of the responses to
the survey, with the aim of shedding light on the determinants that influence property
owners in the UAE to invest in microgrid technology. The data obtained from the survey
of 59 property owners have been meticulously analyzed, employing robust statistical
methods including descriptive statistics, correlation, and regression analyses. The findings
presented here are not just statistical interpretations but are also contextualized within
the broader background of the UAE’s strategic energy objectives, market dynamics, and
sustainability goals.

5.1. Descriptive Statistics

The descriptive information is obtained from the general information questions answered
by the respondents; for example, whether they had a villa or townhouse in UAE, understood
the differences between microgrid and conventional grid, and had any knowledge of costs
associated with implementation of microgrids. In this study, a total of 59 out of 78 persons
owned a villa. The descriptive statistics for these responses are presented in Table 1.

Table 1. Descriptive Statistics for the Responses of Villa Owners in SZHP.

Survey Question Mean SD

You understand how microgrid differs from conventional grid 2.36 0.924

You are aware of the cost associated with implementing microgrid 2.46 0.971

You would rather be charged some extra fees to have an uninterrupted power supply 2.00 0.928

Figure 1 shows the distribution of the responses with respect to understanding the
differences between microgrid and conventional grid technologies. It shows that the
average response was 2.36 (out of 5), indicating a moderate level of agreement. This
suggests that, on average, the participants somewhat agree that they understand how
microgrid differs from the conventional grid. The responses exhibited a standard deviation
of 0.924, which indicates some variability in understanding among participants. The
understanding of individuals regarding the difference between MG and conventional grid
is crucial in guiding their decision of investing in MG.
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Additionally, the distribution in Figure 2 shows an average of 2.46 for the responses
of the participants regarding awareness about the costs associated with implementing
microgrid technology. This shows that there is a moderate level of awareness among
the participants about this issue. The results exhibited a standard deviation of 0.971,
implying a range of awareness levels among participants. Individuals who are aware of the
associated cost can easily assess their budgets and make an informed decision regarding
their investment in the microgrid.
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Lastly, Figure 3 shows that responses to the question of whether the respondents
would prefer to pay extra fees for an uninterrupted power supply scored an average of 2.00.
These results indicate that the participants had a somewhat neutral stance on the issue.
The results exhibited a standard deviation of 0.928, suggesting variability in preferences
among participants. The respondents were ready to pay some additional charges so they
can have an uninterrupted power supply and make profit. Such individuals are more
inclined toward better services and are less concerned about the cost.
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This analysis indicates a critical recurring concern regarding the high upfront costs
associated with microgrid installations. Both individuals and businesses worry about
spending a lot of money at the beginning. However, the cost is not the sole concern;
would-be investors are also concerned about the viability of this investment in the long run.
Businesses consider whether such an investment fits their long-term plans, while regular
individuals have to balance their everyday expenses with the potential benefits.

5.2. Correlation Analysis

Correlation analysis examines how different factors related to the willingness of re-
spondents to invest in a microgrid are related to each other. It investigates the relationships
among the different variables: microgrid alignment with the UAE strategy, long-term prof-
itability, digitization support, renewable energy utilization, carbon emission reduction, and
disaster recovery improvement. To show more of an indication on the respondent’s knowl-
edge on renewable energy and willingness to invest in microgrid, an additional variable
“knowledge of renewable energy” was extracted from the renewable energy variable for
the correlation analysis. It quantifies how these factors interrelate, providing insights into
the potential associations outlined in the hypotheses. The results presented in Table 2 and
Figure 4 show that the United Arab Emirates (UAE) has strategically aligned its priorities
with the various critical variables chosen for the research.

Table 2. Analysis of the Correlation between the Different Variables.

Variable
Willingness to Invest

Correlation Sig. (2-Tailed)

UAE Strategy 0.942 ** 0

Profitable Returns 0.222 0.092

Digitalization 0.359 ** 0.005

Renewable Energy 0.447 ** 0

CO2 Emission Reduction 0.548 ** 0

Disaster Recovery 0.255 0.052

Knowledge on Renewable Energy 0.427 ** 0.001
** Correlation is significant at the 0.01 level (2-tailed).
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The results indicate a strong positive correlation between the UAE strategy and renew-
able energy (0.505 **). This shows that the country’s strategic initiatives are significantly
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linked to a commitment to renewable energy sources. This correlation is highly significant
at the 0.01 level, underscoring the importance of sustainability in the UAE’s overall strategy.

Moreover, the results indicate a correlation of 0.371 between the UAE strategy and
digitalization variables, suggesting a strong association of the country’s strategic goals and
technological advancements. Similarly, a strong positive relationship between technological
innovation and environmental responsibility is indicated by the strong correlation (0.552)
between digitalization and CO2 emission reduction. Additionally, the correlation between
disaster recovery and CO2 emission reduction (0.571) shows a substantial connection
between efforts to mitigate the impact of disasters and the broader goal of reducing carbon
emissions. The correlation between willingness to invest and the UAE strategy shows a
very significant value of 0.942, signifying an exceptionally strong positive relationship. This
correlation suggests that a robust commitment to the UAE strategy is closely associated with
a high level of willingness to invest in various sectors. The correlation between Knowledge
on Renewable Energy and Willingness to Invest (0.427 **) also shows a moderate but
significant relationship among variables.

5.3. Hypotheses Testing through Linear Regression

Linear regression is instrumental in evaluating the strength and direction of relation-
ships between variables and provides a quantitative understanding of how changes in
one variable may predict changes in another. The regression analysis in Table 3 through
the ANOVA table assesses the overall statistical significance of the regression model. The
regression sum of squares (18.963) and residual sum of squares (1.918) contribute to the
total sum of squares (20.881). With 6 degrees of freedom for regression and 52 degrees of
freedom for residual, the F statistic (85.690) is highly significant (Sig. < 0.001). This implies
that at least one of the independent variables significantly predicts the dependent variable.
The low residual sum of squares indicates that the model captures a substantial portion of
the variability in the dependent variable.

Table 3. ANOVA.

ANOVA 1

Sum of Squares Df Mean Square F Sig.

Regression 18.963 6 3.161 85.690 0.000 1

Residual 1.918 52 0.037

Total 20.881 58
1 (Constant), UAE strategy, long-term profitability, digitization support, renewable energy utilization, carbon
emission reduction, and disaster recovery improvement.

Tables 3–5 indicate the significance and the direction of the relationship.

Table 4. Model Summary.

Model Summary

R R Square Adjusted R Square Std. Error of the Estimate

0.953 1 0.908 0.898 0.192
1 Dependent Variable: Willingness to Invest.

The ANOVA in Table 3 assesses the overall statistical significance of the regression
model. The regression sum of squares (18.963) and residual sum of squares (1.918) con-
tribute to the total sum of squares (20.881). With 6 degrees of freedom for regression and
52 degrees of freedom for residual, the F statistic (85.690) is highly significant (Sig. < 0.001).
ANOVA table is generated through SPSS. The regression Df (6) represents the number
of predictors, while the residual Df (52) is calculated as the total number of observations
minus the parameters estimated in the model, usually reported as the total minus the
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number of predictors minus 1. This implies that at least one of the independent variables
significantly predicts the dependent variable. The low residual sum of squares indicates
that the model captures a substantial portion of the variability in the dependent variable.

Table 5. Regression Model Coefficients and Collinearity Statistics.

Variables
Unstandardized

Coefficients Standardized Coefficients Collinearity Statistics

B Std. Error Beta t Sig. Tolerance VIF

(Constant) 0.047 0.105 0.445 0.658

UAE Strategy 0.939 0.053 0.935 17.566 0.000 0.623 1.605

Profitable Returns 0.038 0.023 0.073 1.666 0.102 0.920 1.087

Digitalization 0.015 0.049 0.017 0.312 0.756 0.589 1.697

Renewable Energy −0.057 0.035 −0.086 −1.648 0.105 0.651 1.537

CO2 Emission Reduction 0.145 0.063 0.143 2.313 0.025 0.464 2.155

Disaster Recovery −0.120 0.048 −0.136 −2.519 0.015 0.604 1.655

The model summary in Table 4 provides an overview of the regression model’s
performance. The R Square value of 0.908 indicates that approximately 90.8% of the
variability in the dependent variable is accounted for by the independent variables. The
adjusted R square (0.898) considers the number of predictors, offering a slightly more
conservative estimate. The Std. error of the estimate (0.192) reflects the accuracy of the
model, measuring the average distance between the observed and predicted values. Overall,
the high R square suggests a robust model fit, indicating that the included predictors
effectively explain the variance in the dependent variable.

The regression analysis in Table 5 presents the coefficients and statistical significance
of each predictor variable. The constant (intercept) is not statistically significant (p = 0.658).
The predictor variables, namely UAE strategy, CO2 emission reduction, and disaster re-
covery, demonstrate statistically significant relationships with the dependent variable
(p < 0.05). The t-values indicate the strength and direction of these relationships. UAE
strategy (t = 17.566) exhibits a particularly strong influence, followed by CO2 emission
reduction (t = 2.313), as shown in Figure 5. Other variables such as profitable returns,
digitalization, and renewable energy do not show statistically significant relationships with
the dependent variable at the conventional significance level (p > 0.05). The standardized
coefficients (Beta) provide insights into the relative importance of each predictor, with UAE
strategy having the highest impact on the dependent variable.

Based on the results of collinearity statistics, it can be stated that VIF values below
10 suggest low multicollinearity. In our analysis, the variables “UAE Strategy”, “Profitable
Returns”, “Digitalization”, “Renewable Energy”, “CO2 Emission Reduction”, and “Disaster
Recovery” have VIF values ranging from 1.087 to 2.155. This means that there is an accept-
able level of multicollinearity. Tolerance values close to 1 indicate low multicollinearity.
Here, all variables have tolerance values above 0.4, with “UAE Strategy” having the lowest
at 0.623. Hence, the collinearity for “UAE Strategy,” is not severe. Overall, the collinearity
statistics suggest that multicollinearity is generally low among the independent variables.

Based on the regression results in Table 5, only three variables are positively associated
with willingness to invest, which are UAE strategy, CO2 Emission Reduction, and Disaster
Recovery. Then, these variables were tested again using stepwise regression analysis.
Stepwise regression is used to select the most relevant independent variables for inclusion
in a regression model. It iteratively adds or removes variables based on their statistical
significance. Stepwise regression contributes the most to explaining the variation in the
dependent variable. Further, it automates the variable selection process to deal with a large
number of potential predictor variables. The results are presented in the Tables 6 and 7.
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Table 6. Stepwise Regression Analysis Coefficients.

Coefficients 1

Variables
Unstandardized Coefficients Standardized Coefficients

B Std. Error Beta t Sig.

(Constant) 0.058 0.088 0.665 0.508

UAE Strategy 0.946 0.045 0.942 21.142 0.000
1 Dependent Variable: Willingness to invest.

Table 7. Stepwise Regression Analysis Excluded Variables.

Excluded Variables 1

Variables Beta in t Sig. Partial Correlation
Collinearity Statistics

Tolerance

CO2 Emissions 0.058 2 1.104 0.274 0.146 0.711

Disaster Recovery −0.065 2 −1.392 0.169 −0.183 0.890
1 Dependent Variable: Average. 2 Predictors in the Model: (Constant), Willingness to Invest.

In the stepwise regression analysis in the Tables 6 and 7, UAE Strategy emerges is the
only significant predictor of willingness to invest (p < 0.001), indicating its strong positive
impact. CO2 Emission Reduction and Disaster Recovery were excluded from the model due
to their non-significant contributions, as these has shown negligible effects on willingness
to invest (β = 0.058 and −0.065, respectively).

Based on the results of the regression analysis, and as shown in Figure 6, we can
develop the following responses to the hypotheses of Section 3.1:

H1. If the microgrid is aligned with UAE strategic direction, then consumers should be willing to
invest in microgrid.

The highly significant positive coefficient for UAE strategy (B = 0.939, p < 0.001) strongly
supports the hypothesis. As microgrids align with UAE strategy, there is a substantial increase
in consumers’ willingness to invest. This underscores the strategic importance of aligning
energy initiatives with national goals. When the UAE strategic direction is in a positive trend
which supports customers and offers services that are beneficial to them, then customers
become willing to invest in microgrid projects. The hypothesis supports that the perception
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that UAE government views MG as a promising avenue for aligning personal values with
energy choices.

H2. If microgrid projects bring profitable returns, then consumers should be willing to invest
in microgrids.
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While the variable profitable returns show marginal significance (B = 0.038, p = 0.102),
data analysis indicates that the p-value is above 0.1, which makes the association less
significant. A p-value of 0.05 or below would have provided strong support to the hypothe-
ses. A value of 0.102, as in this case, makes the relationship weak. In this regard, H2 is
not acceptable. The reason of the non-significance of this variable could be because all
respondents catered are those who own a villa. These individuals might be less concerned
about the cost and can invest conveniently in microgrids. Consequently, the overall results
do not support the hypotheses.

H3. If the microgrid supports digitization, then consumers should be willing to invest in it.

Digitalization (B = 0.015, p = 0.756) lacks significance, indicating it may not be
a significant predictor of the participants’ willingness to invest. The relationship between
these variables is not found, hence, we reject the H3. Respondents may have considered
digitization as a form of gaining energy independence. This balancing act illustrates that
the benefits need to be higher than the challenges for people to enthusiastically invest in
microgrids. Individuals and businesses want to be sure that digitalization it is beneficial
and profitable.

H4. If the microgrid improves the utilization of RE, then consumers should be willing to invest
in it.

The non-significant coefficient for renewable energy (B = −0.057, p = 0.105) suggests
that improved utilization may not be a driving factor in consumer investment decisions.
This calls for a reevaluation of the assumed relationship between renewable energy and the
willingness to invest. Hence, we reject the 4th hypothesis. The idea of utilizing renewable
energy corresponds to the group opinion about microgrids. Breaking down the complexity
and showing that microgrids can be affordable is important. It is like unraveling a mystery;
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the more awareness there is about the issue, the less intimidating it becomes. Targeted
communication that speaks directly to these concerns can be a game-changer.

H5. If the microgrid reduces CO2 emissions, then consumers should be willing to invest in it.

The significant positive coefficient for CO2 emission reduction (B = 0.145, p = 0.025)
indicates that consumers are more willing to invest when microgrids contribute to lower
carbon emissions. This aligns with the concept that environmental concerns influence in-
vestment decisions. Therefore, the fifth hypothesis can be accepted. Beyond the association
between sustainability and willingness to invest, it can be said that there is a strong empha-
sis on the environmental impact of microgrid adoption. Respondents had a commitment
to reducing their ecological footprint, showcasing a values-driven approach that extends
beyond mere cost considerations.

H6. If the microgrid improves disaster recovery, then consumers should be willing to invest in it.

The highly significant coefficient for disaster recovery (B = −0.120, p < 0.015) indicates
that enhanced disaster recovery is associated with reduced willingness to invest. This
warrants in-depth exploration of the factors influencing investor perceptions in the context
of disaster recovery management. Hypothesis Six is, therefore, acceptable, as the p-value is
high significant (below 0.001).

It is evident from the data collected here that the participants prefer to understand
the risks and benefits of microgrid technologies before they are prepared to invest in it.
Disaster management is about more than just money; it is about whether microgrids can
easily fit into how things already work. Businesses are concerned about how microgrids
can make their operations smoother.

5.4. Comparison of Findings with the Existing Literature

The comparison of findings with the existing literature is a critical aspect of research,
providing valuable insights into the alignment or divergence of current study outcomes
with established knowledge. In the context of the research on villa owners’ willingness to
invest in microgrid technology in the UAE, it is essential to compare the study’s findings
with the existing body of literature on renewable energy adoption, consumer behavior, and
technology investment in similar contexts.

Strategic alignment and community awareness are identified as key factors that sig-
nificantly impact consumers’ willingness to invest in microgrid technology [8,18]. This
is consistent with previous research that highlights the importance of using standards of
sustainability and clear communication to involve local communities [19,20]. For UAE
villa owners, aligning their investment plans with government policies on the environment
might serve as a catalyst for consumer commitment [8], echoing the global trend of reducing
CO2 emissions [9]. Nevertheless, some inconsistencies necessitate additional investigation.

Profitability (which shows all that has been achieved, taking into account projects,
savings, sales, revenues, and other elements of the enterprise), has been shown to have an
impact on investment decisions, although previous research suggests that they may not
be as significant as financial returns (return on investment) [12,35,40]. This necessitates
additional examination of the financial factors that influence the decisions of villa owners
in the UAE. The lack of a significant correlation between digitalization and the participants’
willingness to invest contradicts previous studies that have indicated beneficial effects of
digitalization [16]. This discrepancy raises inquiries regarding the specific factors that may
influence consumer attitudes in the UAE. The alignment of renewable energy programs
with the national strategy increases the rate at which they are adopted [6], as it corresponds
with the UAE’s strategy’s favorable association with the willingness to invest. In addition,
the importance of reducing CO2 emissions is in line with the worldwide emphasis on
sustainability [30]. Nevertheless, the lack of a substantial correlation with digitization
contradicts the findings in the literature [4], which justifies the need to investigate the
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specific subtleties in the UAE context. The impact of disaster recovery on the willingness to
invest is a subject of interest, as it may correspond with the findings of previous research [18].
Therefore, comprehending the unique socioeconomic and geographical features particular
to the UAE might provide valuable insights for designing resilient microgrids.

To sum up, several studies discuss the effects of public awareness on the willingness
of its members to invest in and pay for microgrid projects [6,18–29]. For instance, for [19],
the marginal significance of profitable returns in influencing the public’s willingness to
invest contrasts with some studies that emphasize the pivotal role of financial returns in
driving technology adoption. This discrepancy could stimulate further exploration into the
unique economic considerations of villa owners in the UAE.

6. Policy Implications and Recommendations
6.1. Insights for Policymakers and Industry Stakeholders

Policymakers and industry stakeholders can gain valuable insights from this research,
particularly by understanding that aligning microgrid projects with the broader UAE
strategy significantly boosts the consumers’ willingness to invest. This underscores the
importance of incorporating microgrid initiatives into national strategic energy plans. Pol-
icymakers should consider adjusting regulations and providing incentives to encourage
industry stakeholders to align their projects with national strategies, fostering a collabora-
tive approach to sustainable energy development.

6.2. Recommendations for Promoting Microgrid Technology

To promote microgrid technology, policymakers can implement a multi-faceted approach.
Firstly, they should consider offering financial incentives, tax breaks, or subsidies to make
microgrid investments more appealing to businesses and individuals. These incentives could
be structured to align with sustainability goals, encouraging stakeholders to adopt environ-
mentally friendly practices. Additionally, fostering collaboration between policymakers and
industry stakeholders is crucial. Initiating pilot programs or demonstration projects can
showcase the benefits of microgrids, instilling confidence and encouraging broader adoption.

6.3. Strategies for Enhancing Consumer Awareness

Enhancing consumer awareness involves a targeted and comprehensive approach.
Policymakers, in collaboration with industry stakeholders, should launch robust public
awareness campaigns highlighting the advantages of microgrid technology. These cam-
paigns should address common misconceptions, emphasizing benefits related to disaster
recovery, carbon emissions reduction, and long-term profitability. Educational initiatives
can include workshops, webinars, and informational materials to empower consumers
with knowledge. In addition, success stories and case studies should be showcased to
demonstrate real-world applications, creating a positive narrative around microgrid invest-
ments. By fostering a culture of innovation and resilience, consumers are more likely to
embrace microgrid technology as a viable and beneficial solution.

7. Limitations and Future Research
7.1. Limitations of the Study

This study has some limitations, and acknowledging these constraints is crucial for
interpreting its findings accurately. Firstly, the research focuses on a specific neighborhood
in Sharjah, limiting the generalizability of the results to a broader population. To add, the
reliance on a WhatsApp group for participant selection may introduce a sampling bias, as
individuals engaged in such groups might possess distinct characteristics from others who
are not active on such groups. Additionally, the study’s quantitative nature may have led the
researcher to overlook nuanced qualitative insights that could provide a deeper understanding
of the factors influencing microgrid investment decisions. Furthermore, the cross-sectional
design captures a specific point in time, and changes in attitudes over time are not accounted
for. Another limitation is that the independent variable of UAE strategy is the dominant
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variable that motivates willingness to invest in microgrid. This means other variables are
less influential on willingness to invest and, therefore, it could indicate that there are other
variables that are important but not identified and assessed by the researcher.

7.2. Future Research Suggestions and Scope

To build on the findings of this study, future research topics are recommended. Firstly,
covering a more extensive and diverse sample of participants across various regions in the
UAE could enhance the study’s external validity. Exploring the qualitative aspects through
in-depth interviews or focus groups would provide a richer understanding of the consumers’
perspectives, complementing the quantitative analysis. Moreover, in depth interviews with
experts in the field is needed to better evaluate the qualitative aspect, while longitudinal
studies could capture evolving attitudes over time, offering insights into the dynamic nature
of microgrid adoption in the UAE. Comparative studies across different demographic groups
or economic sectors would contribute to a more comprehensive understanding of the factors
influencing microgrid investment decisions. Additionally, investigating the role of government
policies and regulatory frameworks in shaping consumer perceptions and decisions would
be a valuable avenue for future research. By addressing these suggestions, future research
endeavors can contribute to a more nuanced and holistic comprehension of the dynamics
surrounding microgrid technology adoption in the UAE.

The future scope for this study is to survey the private community villa and townhouse
compounds by commercial property developers rather than the governmental development
that is SZHP, in which it will cover the huge population of UAE residents alongside its
Emirati citizens. Moreover, policymakers can further increase the economic activity in the
country by considering financial programs to help end users who are interested in investing
in renewable energy integrated microgrids and distributed generation in general while
achieving sustainability and emission reduction goals along with economic benefits for
society and government.

8. Conclusions

Overall, the study discusses and analyzes the complexity of factors influencing the
willingness of consumers to invest in microgrid technology. Strategic alignment with
national goals, considerations of profitability, environmental concerns, and the nuanced
perception of disaster recovery all play crucial roles in shaping public attitudes toward
microgrid adoption. These findings contribute to a deeper understanding of the intricacies
involved in promoting sustainable and resilient energy solutions in the UAE.

Additionally, the findings of this study highlight the complex interplay of the factors
influencing the willingness of consumers to invest in microgrid technology, encompassing
strategic alignment, profitability, digitization, renewable energy utilization, CO2 emission
reduction, and disaster recovery considerations. Policymakers and industry stakeholders
can use these insights to design more effective initiatives that are based on a comprehensive
and inclusive approach to encourage widespread adoption of microgrid technology. Under-
standing the participants’ perspectives revealed by this analysis promotes the successful
navigation of the relationship between the variables surrounding microgrid adoption.

Further investigation of the role of digitization in influencing consumer decisions and
the potential mitigation strategies for perceived barriers, such as high upfront costs, is
highly recommended. Moreover, an in-depth examination of the public’s perceptions of
disaster recovery and their impact on investment choices could offer valuable guidance for
policymakers and industry stakeholders. Continuous research in these areas will contribute
to a more holistic understanding of the factors shaping the adoption of microgrid technology
and inform targeted interventions for sustainable energy transitions.
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