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Abstract. By 2020, the total population of China's Generation Z (Gen Z) is approximately 260 million, 
comprising 18.6% of the overall population. As digital natives, the internet has shaped their open, 
diverse values, behavioural patterns, and social interactions. This paper concentrates on a significant 
segment of Gen Z, specifically college students, during a crucial phase of their social responsibility 
development. Given the global imperative for sustainable development, understanding Gen Z's 
engagement with energy sustainability is essential. A questionnaire conducted at colleges in China 
explored access to energy information and behaviours and investigated their participation in sustainable 
practices. This article aims to find the gaps between translating energy knowledge captured by digital 
tools into action. The findings are intended to support and inform the development of more targeted 
energy education and energy-saving tools, promoting the development of the next generation of 
sustainable energy and building a more environmentally friendly and sustainable society. 

 
Keywords: China; Generation Z; Digital Tools; Energy Behaviour; Sustainable; Questionnaire 

 
 
1. Introduction 
Climate change is considered one of the world's most serious challenges. Sustainable Development Goal 
13, "Take urgent action to combat climate change and its impacts", aims to strengthen responses through 
mitigation, adaptation and impact reduction[1]. However, the energy system is the leading cause of 
global warming, accounting for 75% of greenhouse gas emissions[2]. In the global context of climate 
change, China, as one of the primary carbon emitters, plays a particularly critical role in the sustainable 
education of future leaders. The behaviour of the next generation of leaders will be essential for 
achieving sustainable goals amid decades of anticipated change. Generation Z (Gen Z), born between 
1995 and 2009, represents a significant demographic[3]. According to data from China's seventh 
population census in 2020, Gen Z numbers approximately 260 million, constituting 18.4% of the total 
population[3]. This demographic's youth occupy a key position in China's socio-demographic structure. 
Notably, 82% of Chinese Gen Z young people are more concerned about climate change than any other 
threat to the future and are pressing for change compared to young people in different parts of the 
world[4]. 

In response to these challenges, researchers suggest focusing on strategies that leverage behavioural 
change to enhance energy use efficiency[5]. Although it is unclear what the most effective methods and 
levers are for influencing the young generation to change their energy use behaviours, behavioural 
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change is considered a promising approach to improving energy efficiency. For example, Deng et al. 
investigated the impact of college dormitory appliances on electricity use[6]. Jiang et al. analysed 
spatially and temporally segmented energy use behaviour and found that costs and carbon emissions 
could be reduced by up to 19% and 23%, respectively[7]. Additionally, an extended Theory of Planned 
Behaviour (TPB) theoretical framework found that highly educated students have more positive 
attitudes towards energy conservation, and individual energy use behaviours in shared living spaces can 
easily inspire others' willingness to save energy[8]. 

Over the past decade, it has been shown that information feedback can effectively trigger changes in 
energy behaviour. Information feedback refers to the user's ability to recognise their energy consumption. 
Vine et al.'s research concludes that the energy-saving effects of information feedback are more 
significant under certain conditions, including tailored to the householder, being interactive and digital, 
and providing information by appliances[9]. Consequently, digital energy consumption feedback has 
proven to be an effective means of changing user energy-related behaviours.  

Notably, the increasing integration of mobile devices into daily life makes them a more promising 
intervention tool[10]. For instance, Paneru's research indicates that, when delivered via smartphones, 
energy applications can provide more precise real-time energy data and advisory suggestions, thus 
improving often overlooked repetitive energy consumption behaviours and guiding end-users towards 
more environmentally friendly decisions[11]. 

Particularly regarding the younger generation's use of digital tools, a substantial amount of previous 
research has explored their behavioural tendencies on digital platforms. Liu et al. argued that the 
immediate sharing capabilities of social media influence college students' decisions to engage in energy- 
saving behaviours[12]. However, the unique characteristics of Gen Z college students cannot be 
underestimated. Gen Z is defined as digital natives born and raised in the age of digital technology and 
the Internet[13]. This generation is the first to integrate the Internet into their daily lives and is known 
as “almost always online[14].”  

Compared with older generations, Gen Z is more likely to have an anxious response to information 
about future climate change displayed on social media[14]. Many scholars have made significant 
contributions to the impact of digital tools in shaping the environmental awareness of college students, 
such as the role of social media in promoting the concept of sustainability among the younger 
generation, especially in the purchasing decisions of green consumption like sustainable clothing 
purchases[15].  

Past studies have noted that Gen Z tends to support eco-brands and eco-labeled products promoted 
on social media[16]. Specifically, social media supports green purchasing and green consumption 
among Gen Z consumers and can serve as an important policy tool for environmental protection[17]. 
These digital platforms facilitate Gen Z’s access to environmental information and motivate them to 
engage actively in low-carbon behaviours. Nevertheless, Gen Z college students' conversion of 
information obtained from digital tools into concrete energy-saving actions still shows gaps. However, 
studies demonstrate widespread information dissemination and feedback contribute to energy-saving 
behaviour[18–22].  

The long-term response of actual actions does not always align with expectations. Anderson et al. 
believe that the process of transmitting information should identify different personal criteria, and 
targeted delivery of normative information can help achieve long-term energy-saving[23]. 

In summary, this paper investigates the current status of students' use of digital tools for energy 
management through a questionnaire at colleges in China. The goal is to find the gaps between how 
college students use digital tools to acquire energy knowledge and translate it into actionable behaviours. 
Furthermore, the potential of different information tools in transformative strategies is discussed to aid 
policy-making and sustainable energy education and enhance the younger generation's sense of 
responsibility towards sustainable development. 
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2. Materials and Methods 

 
2.1. Questionnaire objectives 
The objective of the survey is to collect quantitative data from a sample of Gen Z college students in 
China. Investigating the prevalence of digital tools related to residential energy and assessing attitudes 
towards and feedback on their use. Furthermore, the study explores the impact of various digital 
platforms on the acquisition of energy information. 

 
2.2. Research design and data collection 
The survey participants were primarily college students in the capital cities of Hunan, Hubei, and Hebei 
provinces in China. This study covered students from the northern and central regions of China, aiming 
to understand better how students in these areas use digital tools for energy management. The survey 
was created using China's largest professional online survey platform, " Wen Juan Xing," which has 
been widely utilised in numerous academic studies in recent years[24]. Wen Juan Xing allows for the 
creation of various types of questions and supports distribution via WeChat, Weibo, and email, with 
options to summarise data in multiple visual formats[25]. As of June 2024, the personal version of Wen 
Juan Xing can accept up to 100,000 responses for free, making it suitable for the survey’s needs due to 
its low cost and efficient dissemination. Surveys can be completed using only mobile devices, which 
adapt to the digital habits of the Gen Z target audience and are likely to elicit a higher response rate. 
Additionally, WeChat is the most widely used instant messaging application in China, with over 1.2 
billion active users monthly in China as of 2021; WeChat's influence and penetration rate in China is 
undeniable[26]. From information interaction to mobile payments and other comprehensive services, 
WeChat plays a significant role in the lives of Gen Z[27]. Therefore, the distribution path for the survey 
involved creating a survey link via the Wen Juan Xing platform, which was shared among the target 
Gen Z through the WeChat application. 

Initially, the survey was disseminated through informal campus networks involving students and 
staff, such as interpersonal connections and social circles. Key contacts within the target group 
forwarded the survey links. This voluntary and anonymous forwarding method effectively obtains rapid 
responses among the younger demographic. However, this method made tracking the total number of 
distributed questionnaires difficult. Although the unknown sample size posed challenges for accurately 
assessing the response rate, this distribution strategy enhanced the diversity of the sample, allowing for 
coverage across different disciplines and year groups. The survey had a limited response time to reduce 
the negative impact of the free diffusion of questionnaires. The questionnaire was distributed from April 
24 to April 26, 2024. Before starting the questionnaire, a brief description clearly stated the purpose of 
this survey. Users were informed that their participation was voluntary and anonymous. Upon agreeing 
to participate, they were required to input personal information such as age, grade level, and major. 
Completing all questions was expected to take 8 to 15 minutes, and participants were encouraged to 
answer all questions honestly and accurately. The brief also specified that the collected information 
would be used solely for academic research purposes. All data results from this survey were stored in 
encrypted cloud storage on the Wen Juan Xing website. Only the survey creator could access this data 
using an account and password. The collected data will not be publicly disclosed for non-academic 
purposes and will be deleted after the completion of the study to ensure participant privacy. 

The questionnaire comprised three parts designed to define the scope of the research topic. The 
question types included closed questions, which provided respondents with fixed-answer options to 
choose one or more responses. Scale questions where respondents selected the option that best matched 
their situation from different defined levels, and semi-open questions offered fixed options along with 
an 'other' option at the end for additional information. Figures 1 to 3 illustrate sample questions from 
each part, including Single-choice, multiple-choice, scale and semi-open questions. 

• Part 1: Personal information of participants 
To ensure the sample includes individuals within the target age group of 18 to 24, which aligns with 

the Gen Z definition (born between 1995 and 2009), and who are capable of living independently away 
from home and need to pay a small cost for energy consumption, the survey focused primarily on this 
age group.  
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However, the survey also included students aged 24 and above because in China, some  students 
may voluntarily enlist in the military during their college years, typically serving for two years before 
returning to campus to continue their studies. They may also apply for extended study periods based 
on individual circumstances. To obtain more comprehensive data and consider the impact and 
contributions of this group, the survey included options for students aged 24 and above. 

 

 

Figure 1. Questionnaire Part 1 Sample 
 

• Part 2: Situation of digital energy tools 
The purpose of this part is to assess the prevalence and efficiency of digital energy tools among Gen 

Z college students. 
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Figure 2. Questionnaire Part 2 Sample 
 

• Part 3: Insights on energy knowledge and actions 
Reflects feedback and suggestions on using various functions, channels, and tools to acquire specific 

energy knowledge. 



International Conference on Challenges for the Next Generation Built Environment
IOP Conf. Series: Earth and Environmental Science 1402 (2024) 012006

IOP Publishing
doi:10.1088/1755-1315/1402/1/012006

6

 
 
 

 
 

Figure 3. Questionnaire Part 3 Sample 
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3. Results 

 
3.1. Part1 Personal information of participants 
By the deadline, a total of 156 valid questionnaires had been received. Among these valid responses, 
52.6% were from female participants, 35.3% from males, and 12.2% of the participants preferred not to 
disclose their gender. Regarding age distribution, respondents aged 18 to 20 constituted the largest 
proportion at 76.9%, followed by those aged 21 to 23 at 19.2%, with those over 24 comprising only 
3.9%. Among the respondents, first-year students made up the largest proportion at 44.2%. Second-year 
and third-year students were more evenly distributed, comprising 28.9% and 23.7% respectively. Fourth-
year students had the smallest representation, accounting for 3.2%. Concerning living types, 87.2% of the 
students reported residing in campus dormitories, 7.7% rented accommodations, 2.6% lived at home, and 
2.6% did not clarify their residence (Table 1). 

 
Table 1. Sample personal informatione. 

Project Type Number of persons Proportion 
Gender Male 55 35.3% 

 Female 82 52.6% 
 Prefer not to disclose 19 12.2% 

Age 18-20years 120 76.9% 
 21-23 years 30 19.2% 
 Over 24 years 6 3.9% 

Grade First grade 69 44.2% 
 second grade 45 28.9% 
 Third grade 37 23.7% 
 fourth grade 5 3.2% 

Residence Dormitory 136 87.2% 
 Rent an accommodation 12 7.7% 
 With family 4 2.6% 
 Others 4 2.6% 

 
 

3.2. Part2 Situation of digital energy tools 
In the survey on the types of digital energy tools used by Gen Z college students, participants were asked 
to select multiple answers. 71.2% of students reported using tools related to residential energy, while 
28.9% stated that they had not used them or might not have correctly understood the scope of these 
digital tools. As Figure 4 shows, 71.8% of participants primarily relied on the campus energy online 
management platform to check water, electricity, and heating consumption data. 55.8% of students have 
experience using smart home control systems. Additionally, online educational information platforms, 
such as service accounts on social media, were utilised by 41% of students to obtain energy information. 
Only a smaller proportion of students, 28.2%, reported using targeted energy monitoring or energy- 
saving tip mobile applications, and 4.5% did not provide specific information on the digital tools used. 
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Figure 4. Types of residential energy digital tools use 
 

Regarding the frequency of use, illustrated in Figure 5, half of the students (50%) stated they use 
digital energy tools daily. Interaction rates among other students were lower, with 22.4% using them 
occasionally, 17.3% once a week, 7.1% once a month, and 3.2% never actively using these tools. 

 

 

Figure 5. Frequency of using digital tools 

In multiple-choice responses shown in Figure 6, 64.7% of students preferred using these 
digital tools primarily to obtain information on energy consumption, 51.9% used them to 
monitor energy usage in dormitories or residences, 34.6% used these tools to learn energy- 
saving techniques, and only 23.7% participated in energy-saving programs. 
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Figure 6. Purpose of using digital tools 
 
 
3.3. Part3 Insights on energy knowledge and actions 
Through the use of digital energy tools, participants gained various types of relevant knowledge 
(multiple choices allowed). As shown in Figure 7, 73.1% of participants felt they better understood the 
cost of energy consumption. Meanwhile, 50% of participants believed they acquired knowledge of 
energy-saving technologies and methods, and 43.6% had learned about environmental protection-related 
information. Although most students gained useful knowledge through digital tools, 7.1% of participants 
did not point out what energy knowledge they had acquired. It is worth noting that energy information 
positively impacted promoting actions. As many as 87.8% of students reported that they took energy- 
saving measures after receiving energy information. Only 12.2% of students said the information did 
not impact their actions. 

 

 

Figure 7. Knowledge gained through digital tools 
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The main measures taken are shown in Table 2. 69.9% of the priority energy-saving measures were 
to replace energy-saving equipment, such as energy-saving appliances and light bulbs. 65.4% of students 
changed their personal energy usage habits as a result. Only a few students expressed willingness to 
participate in or promote public energy-saving activities (26.9%). Regarding the extent to which digital 
tools impact residential energy use behaviours, 48.7% of respondents believed these tools were helpful, 
and 41.7% considered the impact significant. However, 7.7% felt minimal impact, and 1.9% reported 
being unaffected. 

 
Table 2. Knowledge acquisition and action taking (multiple choice questions). 

Options Number of persons Proportion 
If you have taken energy-saving measures, what are these measures? 

Replace energy-efficient equipment 109 69.9% 
Change personal energy usage 

habits 
102 65.4% 

Participate in or promote public 
energy conservation activities 

42 26.9% 

Others 10 6.4% 
 

Additionally, multiple-choice questions depicted in Figure 8 were used to explore knowledge 
dissemination channels and understand students' preferences for different channels. Social media was 
the most popular channel, especially instant sharing and note-taking on social media platforms such as 
Weibo (An interactive platform similar to Facebook), Redbook (A note-sharing social application for 
sharing life experiences) and WeChat Official Account (An embedded feature within WeChat for 
disseminating information through articles, including channels for science popularisation) which 
attracted 79.5% of the respondents. Online videos or educational platforms, such as Bilibili (A video 
creation community) and TikTok, were also favoured by students, accounting for 49.4%. Seminars held 
by colleges and recommendations from friends and family were also important sources of information, 
accounting for 28.9% and 22.4%. Energy-saving mobile applications were accepted by a certain 
percentage of students (21.8%). In contrast, traditional media, such as books and publications, were less 
frequently chosen. 

 

 

Figure 8. Attract ways to gain energy knowledge 
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Investigate results indicated that multiple factors hindered the translation of knowledge into action. 
66% of students believed insufficient or inaccurate energy knowledge was the main barrier. Besides, 
48.7% of students lacked proper guidance for implementing actions. 33.3% of students reported they 
did not have time to learn relevant information, while a lack of motivation or interest deterred 25.6%. 
The impact of social and cultural barriers was minimal (4.5%). Among all the responses received for 
self-assessment of personal energy-saving behaviours, 32.1% of participants considered their energy- 
saving actions proactive. 30.8% thought their performance was average and only took action 
occasionally. 29.5% of students believed their actions were very proactive. Only 3.9% reported taking 
few energy-saving actions, while another 3.9% said they did not take any energy-saving measures at all. 
Lastly, regarding digital tools, some students emphasised the need for broader dissemination and 
promotion of these tools. It was also pointed out that complex data displays often led to impatience, 
hence the suggestion to simplify the presentation of data to make it more intuitive and eye-catching. 
Moreover, some students reflected on issues with digital tool malfunctions and suggested regular 
maintenance of these tools, anticipating the development of new tools with more features. 

 
4. Discussion 
This paper examined the potential and challenges of digital tools in influencing residential energy use 
behaviours among Gen Z college students. According to the collected data, the proportion of female 
participants was higher than that of male participants, with the majority aged between 18 and 20 years, 
predominantly first-year students, and most residing in dormitories. The survey results revealed three 
lenses, critically examining how digital tools influence Gen Z’s energy use behaviours and information 
acquisition. 

 
4.1. The prevalence of digital tools 
Firstly, participants generally rely on the campus energy online management platform to query energy 
consumption data. The transparent disclosure of consumption data allows participants to understand 
their consumption patterns and trends more intuitively and highlights the digital natives' strong 
adaptability to digital tools. Over half of the participants have experience using smart home systems, 
indicating that Gen Z digital natives are pretty familiar with smart homes, which is consistent with the 
findings of Baudier et al.in previous studies [28]. However, Wania and others have pointed out that 
although college students acknowledge the benefits of smart homes, they still have concerns about data 
privacy, usability and cost[29]. These concerns will likely hinder the adoption of digital tools, especially 
those involving personal privacy and requiring additional costs. WeChat's official account for energy 
platforms may also provide participants with more convenient feedback and reminder services, 
enhancing the timeliness of information[30]. In contrast, only 28.2% of participants have used targeted 
energy monitoring or energy-saving devices. To increase their participation and expand the tools' 
popularity, methods that are more appropriate for the specific age group should be used. Moreover, 
nearly half of the participants used digital tools daily to check energy consumption information and 
monitor residential energy usage, indicating that university students show significant interest in 
residential energy consumption, which is likely driven by the cost of energy bills. As shown in the 
research results of Xing et al., strengthening information disclosure can help increase college students' 
energy-saving intentions[31]. Additionally, 34.6% of the participants learn energy-saving techniques 
through digital tools. Previous studies show a positive correlation between energy knowledge and 
proactive energy attitudes, and energy literacy directly impacts behavioural change[32]. However, only 
a few participants will engage in energy-saving programs through these digital platforms. Although 
higher energy literacy shows great potential in promoting energy-saving behaviours, it is still unclear 
what specific measures effectively motivate students to participate in energy-saving programs. 
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4.2. Knowledge acquisition and behaviour transformation 
Gen Z college students primarily focused on energy consumption costs when acquiring energy 
knowledge through digital tools. Surveys indicated that 50% and 43.6% of students had gained insights 
into energy-saving technologies, methods, and environmental conservation. 87.8% of students reported 
changing their behaviour after accessing energy information, confirming the substantial impact of 
energy knowledge on behavioural change. Nevertheless, 12.2% of the students indicated that the 
information had not influenced their behaviour. Therefore, it highlights that conventional methods might 
not necessarily apply to the entire specific group and that diversity within the group should be considered. 
For example, Du et al. explored gender differences[33], and Ma et al. examined the effectiveness of 
feedback in different cultural contexts[34]. 

In practice, 69.9% of students prioritised replacing their appliances with energy-efficient options. 
Favouring affordable and convenient appliances that could connect to smart home applications, which 
are often preferred. These small appliances contribute to a smart home ecosystem by linking multiple 
devices. The innovative features and social interactivity developed within the software attracted the 
purchasing power of the younger generation. A one-time green investment appears to be an easier way 
to enact behavioural change compared to long-term behavioural adjustments. However, smart devices 
incurred additional costs, and their actual energy-saving effectiveness had yet to be fully established. 
Additionally, engaging in green purchasing behaviours might benefit students by satisfying or creating 
pro-environmental social norms within their peer groups [35]. 

Meanwhile, 65.4% of students said they had changed their behaviour by improving energy 
knowledge and literacy. Indicating that disclosing energy information is a powerful engine for behaviour 
change. However, despite having access to energy information and a positive attitude toward sustainable 
development, only a few students were willing to participate or promote public energy-saving activities. 
Therefore, it was crucial to increase participation in energy-saving activities and make them more 
attractive to Gen Z young people. Among all respondents, the vast majority indicated that digital tools 
facilitated positive changes in their energy behaviours, with less than 2% reporting no impact on their 
actions. 

 
4.3. Targeted energy education 
Implementing targeted energy education requires exploring the media that the younger generation finds 
most acceptable and effective for dissemination. Social media, particularly instant-sharing and note- 
taking platforms like Weibo (a platform similar to Facebook) and Redbook (a platform that allows users 
to post experiential notes), are very popular among Gen Z college students. Through Weibo, students 
can post and exchange views on energy usage; this online interaction helps them find reference points 
and make decisions [12]. On the Redbook platform, users encourage peers to emulate them by 
publishing detailed notes on energy-saving experiences and the results they achieved. In particular, key 
opinion leaders of similar age to Gen Z respondents strongly influence such platforms. This point was 
proposed in Chen et al. 's research, Green opinion leaders (GOL), influential and green-conscious 
individuals, introduce environmental protection experiences to the public and lead more people to 
change their behaviour[36]. It is worth noting that video-based platforms are also attractive among Gen 
Z students. High-quality video content and interactive features, such as the ability to send real-time 
comments while watching, enhance user engagement and enjoyment [37]. However, these rapid 
dissemination methods require students to improve their ability to identify the authenticity of 
information and engage in critical thinking[38]. Meanwhile, the platforms should strengthen content 
review and management. College-held seminars or lectures and recommendations from family and 
friends are also major paths through which students receive energy-saving knowledge, as these sources 
have authority or come from trusted interpersonal relationships, making it easier for advice to be 
adopted. Traditional media had less influence on Gen Z college students, and these methods were not 
the first choice for this group to obtain information. Moreover, Chinese students lean towards real-time 
information sharing; hence, email has not proven to be the most effective channel. 

The survey also found that most students believed their energy knowledge was still insufficient or 
inaccurate and lacked correct guidance for action. 33% and nearly 26% of students reported taking fewer 
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actions due to lack of time, motivation and interest. The research by Zhao et al. found that energy 
education was a prerequisite for improving college students’ awareness of energy conservation[36]. 
Therefore, lowering the threshold for action and implementing targeted energy education might 
effectively address this barrier. Social and cultural barriers were the least influential factors, partly 
because information dissemination platforms serve as bridges to connect Gen Z users closely. In self- 
evaluation, the proportion of positive data was average, and only a small number of students indicated 
that the frequency of energy-saving behaviours they adopt was negative which may be a positive sign 
for improved behaviour. Also note whether respondents tend to provide answers that satisfy the 
researcher in the survey. 

Given that digital natives spend a considerable amount of time using smartphones or mobile devices 
every day[39], energy-saving applications have become an ideal information access window on mobile 
devices whose use is not limited by time or location. Users are not only receivers of knowledge but also 
facilitate the improvement of digital tools through feedback. This view was mentioned in the survey's 
open-ended question about digital tools, indicating that the mechanism for encouraging user feedback 
needs to be strengthened. The interaction between the app and the user is a challenge that needs to be 
overcome. Therefore, in developing energy education and promotion strategies, the advantages and 
disadvantages of different platforms should be fully considered, and the most promising levers should 
be selected to create more targeted energy education strategies. 

 
5. Conclusion 
In summary, Gen Z represents the most promising cohort for shaping low-carbon homes and reducing 
energy demand. They grew up with well-publicised environmental issues like climate change[40]. The 
questionnaire indicates that Chinese Gen Z college students demonstrate high adaptability and a positive 
attitude towards using digital tools for managing energy consumption, showing a willingness to make 
behavioural changes. However, despite the high usage rates of energy digital tools, factors such as data 
privacy concerns and the additional costs of these tools continue to hinder their widespread adoption. 
They prefer using social media to disseminate and capture knowledge, mainly through frequent 
interaction and rapid information from short videos[41]. Although information disclosure is crucial in 
promoting energy-saving behaviours among students, the proportion of students participating in energy- 
saving programmes still needs to be higher. This suggests that future developments in digital tools 
should emphasise immediacy and visualisation, providing easy-to-read and understandable data. 
Allowing students to see the benefits of energy-saving behaviours directly, such as through historical 
data comparisons or peer comparisons, encourages participation and increases engagement. 

Secondly, regarding knowledge acquisition and behaviour change, even within the same group, 
behaviour change is influenced by various factors. Identifying the differences and limitations within the 
same group while considering the diversity and individual needs can promote straightforward energy- 
saving actions and elicit broader responses. While the popularity of smart home devices and green 
purchasing behaviours can facilitate energy-saving effects in the short term, the long-term returns on the 
additional costs incurred still require further validation. 

Social media platforms enable peers to share energy-saving experiences and are influenced by key 
leaders. Further exploration needed to enhance the ability to discern the authenticity of information to 
ensure the scientific validity and effectiveness of behaviour change. Although school workshops, 
lectures, and recommendations from friends and family are widely accepted, the authority of these 
avenues should be integrated with emerging platforms in the digital age to maximise their impact. 
Mobile devices offer greater convenience for this purpose, improving user feedback mechanisms to 
collect and utilise user opinions more effectively is also an important direction for future research. 
Additionally, this study highlights that improving energy literacy encourages energy-saving behaviours 
among students, how to supplement energy knowledge, provide action guidance, and enhance the 
younger generation's interest in energy conservation are key breakthroughs Therefore, future research 
could explore comprehensive strategies to lower the barriers to action. 
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Although digital natives possess strong digital adaptation skills, attention must still be given to the 
issue of digital social inequality while using tools to facilitate behavioural changes among the digital 
generation to ensure that the young generation can equally benefit from the advancements of digital 
tools and effectively participate. Lastly, when conducting targeted energy education, it is necessary to 
consider the channels and methods from educational information, leveraging the advantages of different 
platforms to address various educational scenarios, thereby fostering the growth of sustainable 
development seeds in the next generation. 

 
6. Limitations and future work 
This study faces some limitations. The questionnaire was shared among students and the respondents’ 
subjects were relatively concentrated. Most come from the fields of architecture, interior design and 
landscape design. Students in these disciplines may have already received education on sustainable 
development and possess risk awareness of climate and energy issues. Additionally, China has a large 
geographical area and large regional differences. Therefore, the sample size of this study is relatively 
small, which can only reflect a small group and is not typical. On the other hand, the questionnaire did 
not encompass a broader range of digital tool types, which may have resulted in certain limitations in 
the participants' responses. This research aimed to explore the influence of digital tools on the energy 
behaviour changes of Gen Z college students and to optimise the application of these tools to effectively 
assist the younger generation in making behaviour changes. Based on the results of this survey, future 
research will expand the sample size and refine the questionnaire content, considering a wider range of 
geographical conditions and backgrounds to collect more comprehensive feedback. As the research 
progresses, a better understanding of the complexity and diversity of the younger generation's use of 
digital tools will be developed, supporting the development of more promising digital tool strategies. 
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Appendix 

 
A questionnaire to explore the impact of digital tools on residential energy usage behaviours and 
attitudes among Generation Z college students. 

 
Note: Thank you for voluntarily participating in this survey. The purpose of this research is to 
understand how Gen Z college students use digital residential energy tools and to explore the potential 
and barriers in translating energy knowledge into energy-saving actions. Most questions are either 
single-choice or multiple-choice to facilitate quick completion, and the questionnaire should take 
approximately 8-15 minutes to complete. By finishing the questionnaire, you consent to the recording 
of your responses. All data collected will be used solely for academic research purposes. We will keep 
your information strictly confidential, and only the creator will have access to the results. After the study 

http://www.cnbc.com/2020/11/12/gen-z-grew-up-with-
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is concluded, the data will be deleted from the cloud. Please answer each question honestly and 
accurately. Thank you for your cooperation and support! 

 
Question 1 

 
What is your gender? 

 
A. Male 

 
B. Female 

 
C. Prefer not to say 

Question 2 

What is your age? 
 
A. 18-20 years old 

 
B. 21-23 years old 

 
C. Over 24 years old 

Question 3 

Which college are you attending? 

Question 4 

What is your field of study? 

Question 5 

What is your year of study? 
 
A. First year 

 
B. Second year 

 
C. Third year 

 
D. Fourth year 

Question 6 

What is your current primary type of accommodation? 
 
A. Colloge dormitory 

 
B. Rented apartment 

 
C. Living at home 
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D. Other (please specify) 

Question 7 

Have you ever used digital tools related to residential energy (such as smart meters, smart home apps, 
etc.)? 

 
A. Yes 

 
B. No 

Question 8 

Which type of residential energy digital tool do you primarily use? 
 
A. Smart home control systems (e.g., Xiaomi Home, Huawei Smart Life, Tmall Genie, etc.) 

 
B. Campus energy online management platforms (e.g., online platforms/apps for checking 
water/electricity/heating bills) 

 
C. Energy monitoring or energy-saving reminder mobile apps 

 
D. Educational information platforms (e.g., WeChat official accounts, video channels of green and 
environmental organisations) 

 
E. Other digital tools (please specify) 

Question 9 

How often do you use these tools? 
 
A. Every day 

 
B. Every week 

 
C. Every month 

 
D. Occasionally 

 
E. Never 

Question 10 

What is your primary purpose for using these tools? 
 
A. To obtain energy consumption information 

 
B. To learn energy-saving techniques 

 
C. To monitor energy usage in your dormitory/accommodation 

 
D. To participate in energy-saving programmes 
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Question 11 

 
What types of energy-related knowledge have you gained through using these tools? 

 
A. Energy consumption costs 

 
B. Energy-saving techniques and methods 

 
C. Environmental protection information 

 
D. Other (please specify) 

Question 12 

After obtaining energy information, have you taken any energy-saving measures? 
 
A. Yes 

 
B. No 

Question 13 

If you have taken energy-saving measures, which of the following have you implemented? 
 
A. Replacing with energy-efficient devices (e.g., energy-saving appliances, light bulbs, etc.) 

 
B. Changing personal energy usage habits 

 
C. Participating in or promoting public energy-saving initiatives 

 
D. Other (please specify) 

Question 14 

How significant do you believe these digital tools have been in influencing your residential energy use 
behaviour? 

 
A. Very significant 

 
B. Somewhat significant 

 
C. Not very significant 

 
D. Not significant at all 

Question 15 

Which digital platforms or methods are most likely to attract your interest in energy-saving 
knowledge? 

 
A. Social media (e.g., Weibo, Redbook, WeChat Official Accounts) 



International Conference on Challenges for the Next Generation Built Environment
IOP Conf. Series: Earth and Environmental Science 1402 (2024) 012006

IOP Publishing
doi:10.1088/1755-1315/1402/1/012006

20

 
 
B. College-hosted seminars or lectures 

 
C. Energy-saving mobile apps 

 
D. Online videos or educational platforms (e.g., Bilibili, TikTok, WeChat Video Channels) 

 
E. Email 

 
F. Books and publications 

 
G. Recommendations from classmates, friends, or family 

 
H. Other (please specify) 

Question 16 

What are the main obstacles you encounter in translating energy knowledge into action? 
 
A. Insufficient or inaccurate energy knowledge 

 
B. Lack of guidance on implementing actions 

 
C. Lack of time to learn 

 
D. Lack of motivation or interest 

 
E. Social or cultural barrier 

Question 17 

How would you rate your own performance in energy-saving actions? 
 
A. Very proactive; I frequently implement energy-saving measures 

 
B. Quite proactive; I regularly pay attention to and practice energy-saving actions 

 
C. Average; I sometimes take energy-saving measures 

 
D. Not very proactive; I seldom focus on energy-saving actions 

E. Not proactive; I hardly engage in any energy-saving measures 

Question 18 
Do you have any suggestions or improvements for the digital tools you are currently using? 


	Yehui Peng1
	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusion
	6. Limitations and future work
	References
	Appendix

