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ABSTRACT 

The new world order prioritises energy, especially in reducing emissions to protect the 

environment. The energy management system is the most significant approach to reducing energy 

consumption through the Internet of Things (IoT) with Artificial Intelligence (AI) algorithms. Energy 

and cost reduction are the two most important advantages of IoT and AI in Home Energy 

Management Systems (HEMS). The emphasis is placed on the difficulties of implementing HEMS in 

Iraq. To address these issues, policymakers, energy providers, and stakeholders must work together to 

set standards, improve infrastructure, and ensure data privacy, awareness programs, training, and 

standardisation. Iraq faces many significant energy challenges due to rapid population growth, which 

is putting pressure on the country's energy infrastructure due to poor maintenance and low 

investment, thus making the energy system unstable. Sabotage and damage to equipment as well as 

security concerns can disrupt the energy supply on top of the reliability and safety of the system. This 

research proposes a framework of factors affecting the adoption of IoT and AI in the home energy 

management system in Iraq based on studies in other countries using new factors represented by the 

Technology Acceptance Model (TAM), the Unified Theory of Acceptance and Use of Technology 

(UTAUT), and other related factors. The methodology includes reviewing the relevant literature and 

comparing case studies to this literature, after which a comprehensive conceptual framework is 

developed based on previous research. In the final stage, the framework was validated through data 

collection and analysis. This research contributes to developing a framework for adopting IoT and AI 

technologies in HEMS tailored for Iraq. The research can help researchers, energy industry 

operators, and policymakers improve products and meet market opportunities that would eventually 

reduce energy costs and enhance efficiency. 

. 
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I. INTRODUCTION 

The Internet of Things (IoT) is the ability to connect people and things with anyone, 

anywhere, and through any network or service. It is a vast and dynamic worldwide network 
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architecture of web-enabled, Internet-capable objects that any networked device can manage 

(Ghasempour, 2019).  Artificial intelligence (AI) is the development of computer systems 

that can perform human intelligence tasks like learning, inference, solving-problem , 

perception, and natural language understanding by using algorithms and statistical models to 

process and analyze large amounts of data and learn from experience (Haenlein & Kaplan, 

2019). 

Artificial intelligence (AI) plays a pivotal role in this setting by sifting through mountains of 

data and delivering valuable information to homeowners. Artificial intelligence algorithms 

can use past data, weather forecasts, and other factors to project future energy consumption. 

This allows home energy management systems (HEMS) to make real-time adjustments to 

energy consumption, focusing energy delivery to individual users while reducing overall 

energy consumption and waste (Lu et al., 2019). 

The application of AI for analysing data gathered by the network of interconnected 

computing, sensing, and communication nodes that make up the Internet of Things aims to 

determine how those nodes should be configured to maximise efficiency while minimising 

their impact on the planet's finite resources (Popli et al. 2019). 

Using the Internet of Things (IoT) and artificial intelligence (AI), nations aspiring to make a 

strong entry into the field of residential energy management can do so by laying the 

groundwork with Internet connectivity, data collection, and processing; conversely, by 

making the benefits of these technologies more evident in light of the protection and 

convenience they offer, as well as their ability to cut costs and increase efficiency, the future 

is open for any nation wanting to enter the field with enthusiasm. Employing the 

amalgamation of the Internet of Things (IoT) and artificial intelligence (AI), countries 

endeavouring to establish a robust presence in residential energy management can 

strategically pave their way. This begins with establishing full Internet connectivity, which 

forms the basis for seamless data collection and processing. Notably, the symbiotic potential 

of IoT and AI becomes more apparent as they synergize to offer multifaceted advantages, 

including cost reduction and enhanced efficiency. The progressive deployment of IoT-driven 

sensors allows real-time data collection from interconnected devices, enabling AI algorithms 

to analyse and predict energy consumption patterns. This predictive capability, influenced by 

historical data and weather forecasts, empowers home energy management systems (HEMS) 
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to dynamically adjust energy usage in real time. This intelligent allocation of energy not only 

tailors the consumption experience for individual users but also holistically contributes to 

reduced waste and improved energy efficiency, addressing economic and environmental 

concerns. As nations embrace the potential of these technologies, they open up a promising 

horizon for energy management marked by resource optimisation, cost savings, and 

ecological sustainability (Sepasgozar et al., 2020). 

There are many ways in which the rapid development of technology has simplified and 

streamlined our daily routines. For example, cutting-edge technologies such as the IoT and 

AI have revolutionised our daily lives and the way we do business. There has been a rise in 

recent years in the usage of such technologies to better regulate domestic energy use. A home 

energy management system (HEMS) is an intelligent system that utilizes the Internet of 

Things and artificial intelligence to help homeowners save money on utility bills. Saving 

money on energy costs is the primary goal of (HEMS), which can be achieved through 

intelligent regulation of energy usage using data from various sensors, smart appliances, and 

weather forecasts (Rochd et al., 2021). 

Concerns about environmental pollution and the depletion of natural resources have recently 

come to the fore, highlighting the need to combine IoT and AI to address these issues. This is 

especially true for home energy management, where IoT and AI can help improve efficiency 

and reduce waste. The trajectory of home energy management is undeniably moving toward 

harnessing the combined potential of IoT and AI. This convergence offers many advantages, 

including increased energy efficiency, cost savings, and greater sustainability. IoT facilitates 

real-time data collection and communication, enabling devices to gather and share 

information, while AI's analytical capabilities empower systems to process massive data sets 

and derive valuable insights from them. This partnership is transformative, enabling the 

optimization of energy consumption, predictive maintenance, load balancing, and even 

leveraging renewable energy sources like solar panels (J. Li et al., 2023). 

With the massive global pollution and the need to lower operating costs, the future of home 

energy management is moving towards the combined usage of IoT and AI. This collaboration 

is particularly evident in smart home energy management systems, where IoT enabled 

devices such as smart thermostats and lighting controls work with AI algorithms to gather 

real-time consumption data and tailor energy usage to individual preferences and patterns. 
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This dynamic adjustment reduces energy waste and optimizes energy distribution (Sodhro et 

al., 2021). 

In addition, smart thermostats (HEMS) can also use IoT devices like smart thermostats, 

plugs, and intelligent lighting to track energy consumption and advise homeowners on how to 

reduce costs. After learning from their actions and routines, the system can adapt the energy 

used to match the homeowner's habits and preferences. 

IoT and AI are paving the way for homes to become more energy efficient, cost-effective and 

environmentally-friendly; hence, the future of HEMS is bright as they are expected to 

become even more sophisticated and individualized as technology develops 

LITERATURE REVIEW 

Based on the literature sources, the following is a critical analysis of the adoption of the IoT 

and AI for HEMS. IoT and AI adoption for residential energy management systems has the potential 

to lower energy costs, boost energy efficiency, and enable better control of energy use (Al-Fuqaha et 

al., 2015). IoT and AI for HEMS must successfully navigate several hurdles, such as data privacy, 

security, interoperability, and user acceptance. The development of an open standard platform for IoT 

and HEMS that supports AI, which can promote interoperability and innovation, is one possible 

answer to these problems (Weixian, 2019). 

In order to ensure that users are prepared to adopt and use the technology, it is crucial to 

combine energy efficiency with user convenience and comfort when using IoT and AI for HEMS. By 

enabling better administration and optimisation of energy consumption, the use of IoT and AI for 

residential energy management systems has the potential to facilitate the switch to renewable energy 

sources (Kim, 2016).  Lack of interoperability across systems and equipment from various 

manufacturers could be a barrier to the adoption of IoT and AI for HEMS, thus limiting the 

technology's utility and efficacy (Al-Fuqaha et al., 2015). 

Another major problem in implementing IoT and AI for HEMS is guaranteeing that customers can 

control their data and maintain privacy (Tawalbeh et al., 2020). The creation of privacy-preserving 

algorithms and protocols, which enable secure and private data sharing while maintaining the efficacy 

of technology, is one potential answer to this problem.    It is crucial to consider how the IoT and AI-

based household energy management systems may affect the environment and the larger energy 

system, including concerns about peak demand and greenhouse gas emissions (Saha, 2019b).The 
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adoption of IoT and AI for residential energy management systems (HEMS) presents both 

opportunities and challenges. On the positive side, this adoption has the potential to reduce energy 

costs, improve energy efficiency, and provide better control over energy usage. However, critical 

issues must be addressed. These include data privacy, security, interoperability, and user acceptance. 

Establishing an open standard platform that integrates IoT and HEMS with AI can facilitate 

interoperability and innovation. Combining energy efficiency with user convenience and comfort is 

crucial for successful adoption, with potential benefits such as optimizing energy consumption and 

promoting the transition to renewable energy sources. However, barriers such as lack of 

interoperability across systems and equipment from different manufacturers and the need to ensure 

user data control and privacy remain significant challenges. Furthermore, the environmental impact of 

IoT and AI-based energy management systems on the broader energy system and concerns related to 

peak demand and greenhouse gas emissions should be considered. In conclusion, while the adoption 

of IoT and AI for HEMS holds promise, addressing issues related to privacy, security, 

interoperability, and environmental impact is essential for achieving its full potential and benefits. 

 

II. RESEARCH QUESTIONS AND RESEARCH QUESTIONS 

In this study, the fundamental research question focuses on factors that play a vital role in the 

adoption of IoT and AI for HEMS in Iraq. The following are the specific research questions:  

1. RQ1: What are the factors related to IoT and AI which determine the adoption of 

HEMS in Iraq? 

2. RQ2: How to formulate an adoption framework for IoT and AI for HEMS in Iraq? 

3. RQ3: What is the extent of the proposed usage of IoT and AI for HEMS in Iraq? 

This research aims to demonstrate the adoption of IoT and AI for HEMS by answering the 

research questions mentioned in the previous section. Accordingly, and based on the research 

questions, this research tries to achieve the following objectives: 

1. RO1: To investigate the factors related to IoT and AI to determine the adoption of 

HEMS in Iraq. 
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2. RO2: To formulate an adoption framework for IoT and AI for HEMS in Iraq. 

3. RO3: To validate the adoption framework for IoT and AI for HEMS in Iraq. 

 

III. METHODS: PARTICIPANTS AND DATA COLLECTION 

A.METHODS      

The Research Design outlines a comprehensive research design with four phases. The primary 

focus in phase one is an in-depth literature review on IoT and AI adoption for HEMS. Phase two 

involves a critical review of TAM and related frameworks, emphasizing challenges and opportunities. 

Phase three introduces a detailed conceptual framework combining TAM, UTAUT, and other models. 

Phase four validates the framework through a case study in Iraq and expert evaluations. 

Phase One: Literature Review: This phase explores factors influencing IoT and AI adoption in HEMS. 

A systematic literature review involving 31 selected studies from various databases sheds light on key 

elements such as technology readiness, management support, and security concerns. 

 Phase Two: Critical Review: A critical review focuses on TAM and comparable frameworks, 

analyzing challenges and opportunities in adopting IoT and AI in HEMS in Iraq. It identifies crucial 

factors like data privacy, security, and interoperability, providing insights and potential solutions. 

 Phase Three: Framework Formulation: A conceptual framework is developed, integrating TAM, 

UTAUT, and additional factors specific to IoT and AI in HEMS. This comprehensive model includes 

perceived utility, ease of use, social impact, enabling conditions, effort, performance expectancy, 

hedonic motivation, price value, and habit. 

 Phase Four: Model Evaluation: The suggested conceptual model undergoes validation through a case 

study in Iraq and expert evaluations. The study involves a diverse group of users from different 

regions, ensuring a representative sample. Expert reviews from three specialists in HEMS further 

validate the proposed framework. 

Summary: The chapter concludes by summarizing the key components of the suggested framework. It 

emphasizes the proximity of factors to users and experts, drawn from previous research on IoT and AI 
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in smart living settings. The study distinguishes itself by integrating IoT and AI in HEMS and 

conducting a case study in Iraq, providing unique insights from both user and specialist perspectives. 

In essence, this research meticulously outlines the methodological approach, ensuring a thorough 

investigation into the adoption of IoT and AI for HEMS, particularly in the context of Iraq. 

B.DATA COLLECATION  

The data collection process was carried out by the participants, who were 10 individuals and three 

experts, and a random group was selected from several regions to ensure diversity of opinions. Since 

the use of the Internet of Things is new in terms of using devices, the selected category usually has 

different experiences in using the Internet, in addition to experts who have experience in the energy 

production sector or in using the Internet of Things, as shown in Table (4.1). 

Table Error! No text of specified style in document..1 Individuals information 

No Age Gender Location  Education Work Internet 

experience  
Year of 

experience  

1 27 M Maysan MSc. Data Analysis 2 1 

2 45 F Baghdad B.A. Training Dept. 1 15 

3 24 M Baghdad B.A. Communication 

Dept. 
3 2 

4 33 M Basra B.A. Tutor  3 7 

5 40 M Baghdad MSc. Power station 

Dept. 
4 15 

6 35 M Babylon MSc. Accountant 4 12 

7 31 F Wasit B.A. Web Design  3 8 

8 33 M Diyala B.A. Programmer 4 12 

9 42 F NaJaf B.A. Manufacture 

Dept. 
2 12 

10 43 M Baghdad B.A. Network & IT 

Manager 
5 14 

 

The decision to include 10 individuals and 3 experts in the study was guided by several 

considerations aimed at providing a comprehensive and diverse perspective on integrating the Internet 

of Things (IoT) within the energy sector. This approach was taken for several reasons. Firstly, this 

sample size strikes a balance between gathering a substantial range of ideas and opinions while 

acknowledging that statistical generalization might not be attainable. Instead, the focus is on acquiring 
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qualitative insights into the topic. Secondly, the inclusion of both individuals and experts ensures a 

diverse array of viewpoints. A wide spectrum of insights is secured by encompassing individuals with 

varying familiarity with IoT devices and experts immersed in energy production and IoT domains 

(Questionnaire Design | Methods,Aaron Moss, 2019) 

 The expertise brought in by these industry specialists allows for valuable insights and well-

informed viewpoints on the challenges and opportunities entailed in IoT implementation in energy 

management. Participants were purposefully selected from different regions and backgrounds to 

enhance experimental diversity, ensuring a rich amalgamation of experiences and perspectives. 

(Questionnaire Design | Methods, Question Types & Examples, n.d.), This approach contributes to the 

depth of the collected data. Moreover, this mix of individuals and experts fosters a holistic 

understanding of the merits and challenges of IoT adoption. While individual perspectives reflect 

general sentiment and user experiences, expert insights delve into the technical and industry-specific 

dimensions. The selection methodology is based on random sampling to ensure impartiality and avoid 

bias. Additionally, purposeful sampling was employed for experts specialized in energy and related 

fields, further enhancing the study's depth and validity.(Focus Group: What It Is & How to Conduct It 

+ Examples, n.d.). 

Thus, the selection of 10 individuals and 3 experts in the study aims to capture a variety of opinions 

and insights about the use of the Internet of Things in the energy sector. Various sampling methods 

can be used to comprehensively represent the points of view. 

 

IV. RESULTS & DISCUSSION  

The questionnaire developed by (Holt et al. 2007) was used for gathering the required data. The 

table below listed the factors and the items used in this study.  

1.  The factor of Perceived Usefulness derived several answers from different people 

regarding how IoT and AI can improve energy efficiency and save money on energy bills for home 

energy management systems (HEMS).  

Increased understanding and informed decision making 

Multiple individuals discussed how IoT and AI could help homeowners understand their 

energy usage better, enabling them to make informed decisions on saving energy. This would be 
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possible by using smart devices to track energy usage, generate reports, and highlight areas for 

improvement. 

Cost of Installation and Maintenance 

One individual expressed concern about the cost of installing and maintaining IoT and AI-

based systems in homes, suggesting that it may not be affordable for everyone. He noted that the 

initial investment may be too high, and that the maintenance costs may also be significant in the long 

run. 

Assistance for Those Struggling with Energy Use 

Seven respondents suggested that IoT and AI could be helpful for people who struggle to 

manage their energy use and bills. By providing real-time data and alerts, these systems could assist 

individuals in adjusting their energy usage habits, thereby helping them save money. 

Uncertainty about Functionality 

One of the responses admitted that they were not entirely sure how IoT and AI-based systems 

would work for HEMS, but if it helps save money on energy bills, they were open to the idea. 

2. The factor of Perceived Ease of Use in adopting IoT and AI for home energy 

management systems (HEMS) drew in several answers and conclusions based on emerging topics. 

Based on the above answers, several themes emerged. Firstly, the system's complexity is a 

key factor in determining how easy it would be to set up and use without technical assistance. If the 

system is user-friendly with clear and concise instructions, it should be easy to set up and use without 

technical assistance. Secondly, age and experience with technology also play a role in determining 

ease of use. Third, the availability of technical assistance is important for those who may struggle 

with setting up and using the system independently. Fourth, perceived ease of use is crucial in 

adopting IoT and AI for HEMS. Lastly, a user-cantered design approach can help ensure that the IoT 

and AI system is easy to set up and use without technical assistance. 

3. The factor of Performance Expectancy in adopting IoT and AI for HEMS indicates 

that people generally have a positive expectation of reduced energy consumption, but are unsure about 

the specific impact of IoT and AI on HEMS energy efficiency. 
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Out of the 10 responses from citizens, three respondents expressed positive expectations of 

reduced energy consumption. For example, respondent 1 stated that IoT and AI could reduce energy 

consumption by at least 20%. Respondent 3 suggested that if the system is easy to use and understand, 

it could significantly reduce energy usage. The remaining respondents were uncertain or sceptical 

about the impact of IoT and AI on energy consumption. 

However, the given answers provided limited insights into the impact of the performance 

expectancy factor on adopting IoT and AI for HEMS. Therefore, further research and analysis are 

required to examine this relationship. 

4. The factor of Effort Expectancy in adopting IoT and AI for HEMS revealed the 

following information. 

Many of the answers suggested that setting up IoT and AI for HEMS would require time and 

effort. However, they also agreed that the benefits, such as reducing energy consumption and costs, 

would be worth it in the long run. Additionally, it was emphasized that companies must make internal 

processes more equitable and fairer to build up their talent and attract a wider range of future hires. 

Inclusivity occurs when these values are implemented to help ensure that a diverse workforce feels 

safe, valued, and welcomed. 

One of the experts defined Effort Expectancy as the level of ease or difficulty that users 

perceive in learning and using new technology. The expert added that for a technology to be adopted, 

it should be easy to learn and use, with clear benefits and low costs. Thus, it is essential to develop 

user-friendly systems that are easily integrated into the user’s routines. 

Another expert discussed the importance of cultural awareness or global/intercultural fluency, 

which involves understanding the differences between oneself and people from other backgrounds, 

especially in attitudes and values. It was identified as one of the seven competencies crucial to success 

in a global workforce. This competency is essential when developing IoT and AI for HEMS that can 

be used worldwide. 

The remaining answers were more specific with respect to the time and effort required to set 

up IoT and AI for HEMS. One solution advised to prepare for tough questions and anticipate possible 

ones to ensure effective and constructive responses. Another answer provided situational interview 

questions and sample responses that could be used to craft effective responses.  
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A third answer listed different types of questions, such as closed questions, and provided 

examples. A fourth answer discussed the STAR format, which stands for Situation, Task, Action, and 

Result, as a framework for answering questions about cultural sensitivity and adapting to differences 

between oneself and others. A fifth answer lists powerful questions that could be used in various 

situations. A final solution discussed how to respond to the interview question "What would you do 

differently?" and advised connecting the case to a positive lesson to demonstrate solutions-focused 

thinking. 

5. The factor of Social Influence in adopting IoT and AI for HEMS entails the usage of 

thematic analysis to draw a conclusion. 

Based on the answers provided by respondents 1-4, the likelihood of being influenced by 

friends and family members to use IoT and AI for HEMS depends on the benefits of the technology. 

Specifically, it would be more appealing if the technology could help save energy costs. However, 

some individuals may not be easily swayed by their friends and family's opinions and may prefer to 

conduct their research to determine if the technology is right for them. 

Expert opinions could provide more information on the social influence factor. Unfortunately, 

we do not have specific answers from experts. Therefore, we cannot apply thematic analysis on them. 

6. The factor of Facilitating Conditions entails the usage of a thematic analysis 

approach. 

Out of the responses of 10 individuals, seven said that technical support could help them get 

started and ensure that the system runs smoothly. Two individuals preferred to figure things out 

independently and did not want to rely on technical support. One individual said it depends on how 

complicated the system is and how much support is available.  

We can identify two primary themes from the responses: the importance of technical support 

and individual preferences. Most respondents value technical support as an important factor in 

adopting this technology, as it can help them overcome potential obstacles and ensure the system runs 

smoothly. However, some respondents prefer to figure things out independently without relying on 

technical support. 

Next is an examination of the expert opinions. One expert emphasized the importance of 

support groups for emotional and moral support for individuals with common experiences and 

concerns. Another expert discussed the importance of cultural awareness in working with people of 
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different backgrounds. The third expert provided an overview of the different types of power that 

influence group dynamics, including reward, coercion, and legitimate authority. 

From the expert opinions, we can identify three primary themes: the importance of support 

groups, cultural awareness, and power dynamics. The first expert highlighted the importance of 

support groups in providing emotional and moral support to individuals. The second expert discussed 

the importance of cultural awareness in working with individuals of different backgrounds, which 

could be relevant in the implementation of IoT and AI in HEMS. The third expert provided insight 

into power dynamics, which could be relevant in facilitating the adoption and implementation of this 

technology. 

7. For the factor of Price Value, based on the responses from the respondents and 

experts, there is uncertainty regarding how much money could be saved from using IoT and AI for 

HEMS. Although some believed that it could save a lot of money in the long run if used properly, 

others were more cautious and suggested that it depends on the initial investment needed to set up the 

system. The experts suggested that estimating potential savings without more information about the 

specific system is difficult. However, they also noted that IoT and AI can help optimise energy usage 

and reduce waste, which could lead to significant cost savings over time. 

After analyzing the responses, the following themes emerged: 

Initial investment: Several respondents noted that the potential savings would depend on the 

initial investment to set up the IoT and AI systems. This suggests that a cost-benefit analysis would be 

necessary to determine whether the potential savings outweigh the initial costs. 

Long-term savings: Some respondents believed that IoT and AI could save many dollars in 

the long run if used properly. This suggests that the potential benefits of IoT and AI for HEMS may 

be more evident over a longer period. 

Uncertainty: The respondents were uncertain about how much money could be saved using 

IoT and AI for HEMS. This suggests that more research is needed to determine the potential cost 

savings. 

Optimisation: The experts suggested that IoT and AI can help optimise energy usage and 

reduce waste, which could lead to significant cost savings over time. This indicates that the benefits of 

IoT and AI for HEMS go beyond direct cost savings and may include other environmental and social 

benefits. 
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8. For the Artificial Intelligence Trust factor, several themes emerged from the 

responses: 

Efficiency: One of the primary benefits of using artificial intelligence devices and IoT in 

home energy management systems is the ability to optimise energy usage and reduce waste. This 

indicates that there is confidence in using these technologies to manage energy consumption in 

homes. 

Lack of familiarity: Another emerging theme is the lack of familiarity with AI and IoT 

devices. One of the answers suggested that even when the individual is unfamiliar with these 

technologies, he believes that they can be useful in managing energy consumption in homes. This 

indicates the need for more education and awareness of these technologies. 

Trust: A critical factor that impacts the adoption of AI devices and IoT in home energy 

management systems is trust. One response highlighted the importance of trustworthy AI systems 

which are not brittle and can handle noise or imperfections in the data they collect. Reliable systems 

are essential for ensuring that users have confidence in the technology and its ability to manage 

energy consumption in the home. 

Expectations: Another response suggested that individuals have high expectations of AI 

devices and IoT, with 60% expecting them to profoundly change their daily lives in the coming years. 

This suggests that there is a high degree of interest and potential for the adoption of these technologies 

in home energy management systems. 

Given that the majority of elements have been successful by 50% or more, it can be said that 

the current framework is the ultimate framework. None of the factors can be dismissed as they are all 

advantageous and already chosen by earlier studies. In the future, expanding the survey area might 

produce different findings. Figure 4.1 presents the final framework. 

4.3.1 The Experts Finding  

Based on the information provided in the paragraphs, here are the expert findings extracted 

from each section: 

1- Perceived Usefulness: The experts' findings suggest that IoT and AI have the potential 

to improve energy efficiency and save money for home energy management systems (HEMS). 

Individuals highlighted benefits such as increased understanding and informed decision-making 
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through real-time tracking and reports on energy usage. However, concerns were raised about the cost 

of installation and maintenance, as well as uncertainties about the functionality of IoT and AI-based 

systems for HEMS. 

2- Perceived Ease of Use: The experts' findings indicate that ease of use is crucial in 

adopting IoT and AI for HEMS. A user-friendly system with clear instructions is important for 

independent setup and usage. Age, experience with technology, availability of technical assistance, 

and a user-centered design approach also play roles in determining ease of use. 

3- Performance Expectancy: The experts' findings reveal mixed expectations regarding 

the impact of IoT and AI on energy consumption for HEMS. Some respondents expressed positive 

expectations of reduced energy consumption, while others were uncertain or skeptical. The need for 

further research and analysis to understand the relationship between performance expectancy and 

IoT/AI adoption was highlighted. 

4- Effort Expectancy: The experts' findings emphasize that user perception of the ease or 

difficulty of learning and using new technology is crucial for adoption. Technical support, individual 

preferences, and cultural awareness play roles in shaping effort expectancy. User-friendly systems and 

addressing cultural differences are important for successful adoption. 

5- Social Influence: The experts' findings suggest that social influence, particularly from 

friends and family, can impact the adoption of IoT and AI for HEMS. The appeal of these 

technologies is higher if they offer energy cost savings. However, some individuals may prefer to 

conduct their research before adopting new technologies. 

6- Facilitating Conditions: The experts' findings highlight the importance of technical 

support and individual preferences in facilitating the adoption of IoT and AI for HEMS. Additionally, 

support groups, cultural awareness, and understanding power dynamics are identified as key themes in 

this context. 

7- Price Value: The experts' findings indicate uncertainty about the potential cost savings 

of using IoT and AI for HEMS. Factors such as initial investment, long-term savings, and 

optimization of energy usage contribute to the complexity of estimating cost benefits. IoT and AI are 

expected to optimize energy usage and reduce waste over time. 

8- Artificial Intelligence Trust: The experts' findings emphasize the benefits of using AI 

in home energy management, including optimizing energy usage and reducing waste. Lack of 
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familiarity and trust are identified as factors influencing adoption. Trustworthy AI systems are crucial 

for user confidence, and there are high expectations for AI's transformative impact on daily lives. 

4.3.2 The Finding based on each Hypothesis 

Based on the hypotheses you've presented and the findings derived from the responses and 

expert opinions, let's analyze how each hypothesis aligns with the results: 

Hypothesis 1 - Perceived Usefulness positively impacts the intention to adopt IoT and AI for 

home energy management systems: The findings show that respondents recognized the potential 

benefits of IoT and AI in improving energy efficiency and reducing costs. The increased 

understanding and informed decision-making stemming from IoT and AI's ability to track energy 

usage and generate reports were noted. This aligns with the hypothesis, suggesting that when 

individuals perceive a technology as useful for achieving specific goals (such as saving energy and 

money), their intention to adopt it increases. 

Hypothesis 2 - Perceived Ease of Use positively impacts the intention to adopt IoT and AI for 

home energy management systems: The responses suggest that the perceived ease of use is a crucial 

factor in adopting IoT and AI for home energy management systems. User-friendly interfaces, clear 

instructions, and technical support are mentioned as factors that can enhance ease of use. This 

corresponds to the hypothesis, indicating that when individuals find a technology easy to use, their 

intention to adopt it is more likely. 

Hypothesis 3 - Performance Expectancy positively impacts the intention to adopt IoT and AI 

for home energy management systems: The findings indicate mixed expectations regarding the impact 

of IoT and AI on energy consumption. Some respondents expressed positive expectations, while 

others remained uncertain or skeptical about the technology's effectiveness. This provides partial 

support for the hypothesis, suggesting that when individuals believe adopting IoT and AI will lead to 

improved performance (energy efficiency), their intention to adopt it is positively affected. 

Hypothesis 4 - Effort Expectancy positively impacts the intention to adopt IoT and AI for 

home energy management systems: The responses highlight that while setting up IoT and AI for home 

energy management systems might require effort, the potential benefits, such as reduced energy 

consumption and costs, make the effort worthwhile. This aligns with the hypothesis, indicating that 

when individuals perceive the effort required as manageable and worth the benefits, their intention to 

adopt the technology is likely to be higher. 
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Hypothesis 5 - Social Influence positively impacts the intention to adopt IoT and AI for home 

energy management systems: The findings suggest that social influence plays a role, but it's not a 

dominant factor. Respondents considered the opinions of friends and family, but the decision 

ultimately depended on their personal assessment of the technology's benefits. This partially supports 

the hypothesis, indicating that social influence can impact intention to adopt, but it might not be the 

primary driver. 

Hypothesis 6 - Facilitating Conditions positively impact the intention to adopt IoT and AI for 

home energy management systems: The responses emphasize the importance of technical support and 

external factors for the adoption of IoT and AI. The majority of respondents value technical 

assistance, aligning with the hypothesis that facilitating conditions, such as technical support and 

compatibility, positively impact intention to adopt. 

Hypothesis 7 - The value of the Price positively impacts the intention to adopt IoT and AI for 

home energy management systems: The findings suggest uncertainty regarding potential cost savings. 

While some respondents believed in significant long-term savings, others were cautious about the 

initial investment. This aligns with the hypothesis, as perceived value in terms of cost savings can 

influence the intention to adopt. 

Hypothesis 8 - Trust in artificial intelligence positively impacts the intention to adopt IoT and 

AI for home energy management systems: The responses highlight the importance of trust in AI 

systems and their ability to optimize energy usage. This supports the hypothesis, indicating that when 

individuals trust the reliability and functionality of AI, their intention to adopt IoT and AI increases. 

Hypothesis 9 - Behavioral Intent and User Behavior are positively influenced by behavioral 

intentions: While the specific results related to behavioral intentions and user behavior aren't 

explicitly discussed in the provided findings, the earlier analysis of the other hypotheses indirectly 

suggests that when individuals perceive a technology as useful, easy to use, offering performance 

improvements, and supported by facilitating conditions, their behavioral intentions to adopt and use 

the technology are likely to be positively influenced. 

In summary, the findings generally support the hypotheses, suggesting that factors like 

perceived usefulness, ease of use, performance expectancy, effort expectancy, social influence, 

facilitating conditions, price value, and trust in artificial intelligence all contribute to shaping the 

intention to adopt IoT and AI for home energy management systems. However, it's important to note 

that the impact of each factor might vary among individuals and contexts, and some factors might 

have a stronger influence than others based on the specific circumstances of the adopters. 
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Figure 4.1 Final Framework 

 

V. CONCLUSION 

The emerging field of Home Energy Management Systems (HEMS) in Iraq leverages IoT and 

AI technologies to efficiently manage energy resources. A literature review was conducted to analyze 

factors influencing HEMS adoption, resulting in a framework encompassing technology 

infrastructure, user acceptance, policy and regulation, data privacy and security, and stakeholder 

collaboration, customized to the Iraqi context. Beneficiary and expert participation enriched the 

framework, enhancing its validity. This study aids researchers in understanding how these factors 

affect IoT and AI adoption in Iraqi HEMS, potentially impacting energy management systems 

globally. It offers valuable insights for industries, fostering technology adoption and sustainability, 

and informs government policies to promote IoT and AI integration in HEMS for energy efficiency, 

sustainability, and economic growth. Future work aims to implement IoT and AI in domestic energy 

management systems in Iraq, assess their feasibility and impact, and provide recommendations for 
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further enhancement, contributing to the broader understanding and implementation of these 

technologies in Iraqi HEMS. 
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