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Abstract  

Smart homes have become the state of the art in the reduction and monitoring of energy usage within a 

residential setting. Emerging threats such as climate change, global warming and volatility in energy prices 

have fuelled the interest in smart systems. Given that environmental sustainability has become a more 

significant factor for consumers, this research examines whether consumers’ attitudes toward smart home 

services for efficient energy management differ according to their regulatory focus. Specifically, it is 

predicted that consumers will have more favorable attitudes toward smart home services for efficient energy 

management when they are promotion-focused (vs. prevention-focused). The results indicate that 

respondents with a promotion (vs. prevention) focus reported significantly more favorable attitudes toward 

smart home services for energy management (e.g., smart cooling/heating system, smart ventilation & air 

conditioning system, smart thermostats, smart plugs, and smart switches). We suggest that regulatory focus 

may be an effective marketing and segmentation tool in promoting smart home services for energy 

management and facilitating their receptiveness to the services. 
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1. Introduction 

The Internet of Things (IoT) has created many powerful applications which allow users to interact 

directly with smart objects in smart environments to improve work efficiency and life quality [1]. In 

particular, smart home technology as an application of IoT incorporates intelligence and automation into 

home environment for comfort, control, security, safety, healthcare, and energy conservation [2]. In 

accordance with the traditional concept of the automated and/or ubiquitous home, a smart home has been 

defined as a residence equipped with a communications network, linking sensors and domestic devices and 

appliances that can be remotely monitored, accessed, or controlled and that provide services that respond to 

the needs of its inhabitants [3]. That is, a smart home provides various intelligent home services that promote 

productivity and enhance living experience by utilizing information technology (IT) [4]. Smart home 
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services are all-in-one remote-control services that can handle all equipment and devices installed in a home; 

these include home applications, facilities, utilities such as electricity and water supply, and air conditioning, 

boilers, refrigerators, and TVs [2]. Driven by the rapidly diffused infrastructure of mobile network 

environments, the demand for smart home services has increased exponentially [3]. 

Smart homes, in particular, have become the state of the art in the reduction and monitoring of energy 

usage within a residential setting [5]. Emerging threats such as climate change, global warming and volatility 

in energy prices have fuelled the interest in smart systems. One major benefit of smart home services is the 

potential to support energy monitoring and cost savings [6]. Similarly, according to Sovacool and del Rio [7], 

the most prominent benefit smart home technologies can offer households, businesses, or society was the 

ability to better manage energy services or reduce energy consumption. Given that environmental 

sustainability has become a more significant factor for consumers, therefore, this research aims to examine 

whether consumers’ attitudes toward smart home services for efficient energy management differ according 

to their regulatory focus. More specifically, this research examines whether consumers will have more 

favorable attitudes toward smart home services for efficient energy management when they are 

promotion-focused (vs. prevention-focused). 

 

2. Theoretical Background and Hypothesis Development 

Environmentally responsible behaviors are generally considered to be behaviors that are focused on 

protecting the natural environment [8]. Some frequently investigated environmentally responsible behaviors 

include such actions as using public transportation, riding a bicycle, walking, turning heat down, turning off 

lights and appliances, using energy efficient light bulbs, recycling products or packaging, and so on [8-10].   

On the other hand, Higgins’ regulatory focus theory [11] has gained influence in psychology, marketing, 

and beyond because of its ability to explain a wide range of consumer phenomena and predict a variety of 

psychological processes and behaviors. Promotion and prevention foci are independently co-existing 

self-regulatory systems, and individuals tend to act in accordance with the focus that is currently active [12]. 

Recent research finds that individuals with a promotion focus seem to be more inclined to buy green 

products rather than individuals with a prevention focus [13]. This might be because prevention-focused 

individuals prefer to maintain the status quo and are less inclined to accept new and uncertain situations, 

whereas promotion-focused individuals welcome a change in their habits as long as they think it will benefit 

them [14]. More importantly, there is prior evidence that individuals who report high levels of concern for 

the future exhibit high levels of environmentally responsible behaviors [15]. In addition, Joireman and his 

colleagues [16] demonstrated that individuals who consider the long-term consequences of their behavior 

report high promotion-focus but not prevention-focus scores [17]. This relationship occurs because 

promotion-focused individuals, in keeping with a future orientation, adopt distal and abstract ideal self-goals 

(i.e., hopes and aspirations) whereas prevention-focused individuals, in keeping with a more present 

orientation, adopt more proximal and concrete self-goals (i.e., duties and obligations) [11]. In summary, 

being environmentally concerned necessitates a concern for the long-term, future consequences of behavior, 

and promotion-focused individuals have a high concern for long-term consequences. Given that individuals’ 

chronic promotion focus is a more important environmental-concern predictor than chronic prevention focus 

[18], promotion- (vs. prevention-) focused individuals will have more favorable attitudes toward 

pro-environmental products/services. Combining the discussions above, thus, it is predicted that consumers 

will have more favorable attitudes toward smart home services for efficient energy management when they 

are promotion-focused (vs. prevention-focused). 
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3. Method 

In this study, 180 undergraduate students (77 females, 103 males) at a mid-sized university who ranged in 

age from 18 to 28 years (mean = 21, SD = 2.06) completed the survey. The survey contained items 

measuring the respondents’ regulatory focus and their overall attitudes toward each smart home service for 

energy management, along with their demographic characteristics (e.g., age, gender, academic major).   

Specifically, the regulatory focus scale has been validated in previous research [17]. The scale had 18 

items, half of which measured promotion focus and the other half of which measured prevention focus. 

Using a 7-point scale, respondents indicated the extent to which they endorsed items relevant to a promotion 

focus and items relevant to a prevention focus (see Tables 1 and 2). The responses were averaged (α = .877 

for promotion focus, and α = .772 for prevention focus). Following previous research [17, 19, 20], a measure 

of dominant regulatory focus was created by subtracting the prevention focus score from the promotion focus 

score. That is, high scores reflected relative stronger promotion focus than prevention focus. All the 

respondents were classified as either promotion-focused (n = 97) or prevention-focused (n = 83) on the basis 

of a median split (Mdn = 1.000).  

 

Table 1. Measurement items for promotion focus 

Construct Measurement items 

Promotion focus I frequently imagine how I will achieve my hopes and aspirations.  

I often think about the person I would ideally like to be in the future. 

I typically focus on the success I hope to achieve in the future. 

My major goal in school right now is to achieve my academic ambitions. 

In general, I am focused on achieving positive outcomes in my life. 

I often imagine myself experiencing good things that I hope will happen to me. 

Overall, I am more oriented toward achieving success than preventing failure. 

I see myself as someone who is primarily striving to reach my “ideal self”-to fulfill my 

hopes, wishes, and aspirations.  

I often think about how I will achieve academic success. 

 

 

 

 

 

Table 2. Measurement items for prevention focus 

Construct Measurement items 

Prevention focus I frequently think about how I can prevent failures in my life. 

I am anxious that I will fall short of my responsibilities and obligations. 

I often think about the person I am afraid I might become in the future. 

In general, I am focused on preventing negative events in my life. 

I often worry that I will fail to accomplish my academic goals. 

I often imagine myself experiencing bad things that I fear might happen to me. 

I am more oriented toward preventing losses than I am toward achieving gains. 

My major goal in school right now is to avoid becoming an academic failure. 

I see myself as someone who is primarily striving to become the self I “ought” to 

be-fulfill my duties, responsibilities, and obligations. 

 

 

 

 

 

With regard to the smart home services for energy management, we focused on five smart home services 

(i.e., smart cooling/heating system, smart ventilation & air conditioning system, smart thermostats, smart 

plugs, and smart switches). The overall attitude toward the smart home services for energy management was 
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measured using a single item. The scale for the overall attitude consists of one item assessing overall 

evaluation on a 7-point scale anchored by “I like it very much” and “I dislike it very much” [21]. Two of the 

most widely employed constructs in advertising and consumer research are attitude toward the ad and brand 

attitude. Both constructs are doubly concrete—that is, they have a simple, clear object (e.g., an ad or a brand) 

and a single and single-meaning attribute (e.g., liking) [22]—and, therefore, should be validly measurable by 

a single item, even though the overwhelming practice in academic research is to measure them with multiple 

items [21-23]. In previous research, for doubly concrete constructs, single-item measures demonstrated 

predictive validity equal to that of multiple-item measures [21-23]. Moreover, researchers may decide to opt 

for single-item measures in light of their manifold practical advantages [24, 25].    

 

4. Results 

ANOVA was performed to test the prediction. The results are summarized in Table 3. Specifically, for all 

of the smart home services for energy management, overall attitude score was significantly higher in the 

promotion- (vs. prevention-) focused respondents. In summary, consistent with the prediction, it was found 

that consumers have more favorable attitudes toward smart home services for efficient energy management 

when they are promotion-focused (vs. prevention-focused).  

Although this research used individuals’ chronic differences in regulatory orientations, these regulatory 

orientations can also be activated by situational demands, such as through experimental promotion versus 

prevention framing [26]. That is, as the two self-regulatory foci can be situationally induced, the findings 

imply that it might be useful to make the promotion focus salient within the marketing stimuli as this 

research shows that high promotion relates to greater pro-environmental consumption.           

 

Table 3. Hypothesis testing results 

 Promotion focus  

(n = 97) 

 Prevention focus  

(n = 83) 

 

F-value p-value 

Mean SD  Mean  SD  

Smart cooling/heating system 

Smart ventilation & air conditioning system 

Smart thermostats 

Smart plugs 

Smart switches 

6.08 

6.36 

6.17 

6.03 

6.02 

1.21 

.98 

1.06 

1.26 

1.28 

 5.47 

5.71 

5.71 

5.62 

5.60 

1.43 

1.36 

1.38 

1.38 

1.28 

 9.700 

13.817 

6.256 

4.475 

4.804 

.002 

.000 

.013 

.036 

.030 

 

5. Conclusion 

This research examines whether consumers’ attitudes toward smart home services for efficient energy 

management differ according to their regulatory focus. In support of the prediction, the results indicate that 

consumers with a promotion (vs. prevention) focus have more favorable attitudes toward smart home 

services for energy management. Both theoretical and practical implications can be drawn. In a theoretical 

perspective, we extend previous findings by showing the role of consumers’ regulatory focus in the context 

of smart home services for energy management. In a practical perspective, we suggest that regulatory focus 

may be an effective marketing and segmentation tool in promoting and facilitating smart home services for 

energy management. The application of regulatory focus may be particularly appealing to managers because 

of implementation ease.  

Although this research provides theoretical and practical implications, it is not without limitations. First, 

instead of student samples, a more representative sample could enhance the generalizability of the findings. 
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Second, future work can extend this line of research by using priming procedures to activate individuals’ 

regulatory goals. Third, it would be good for future research to investigate if the findings are applicable to 

other pro-environmental smart home services. Finally, future research should consider other potential factors 

that can influence consumers’ attitudes toward smart home services for energy management.  
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