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Abstract. While the number of online retail transactions shows a significant upward trend, most people still shop 
offline with the higher preferences on contactless encounters. The future technologies in omnichannel retail are 
enabled through in-store technology (IST) and one of the applications is Electronic Shelf Label (ESL). While a lot of 
studies have developed IST little is known about the impact of IST on customers wellbeing and their behavior. This 
study aims to assess the impact of ESL as an emerging and prospective IST on customer well-being. Data were 
collected through an online survey embedded with a video of ESL features stimuli. A total of 305 valid responses 
from people living in Indonesia were collected and analyzed using partial least square structural equation modeling 
(PLS-SEM). This study provides empirical evidence of how smart retails affect customers’ subjective well-being 
(SWB) and psychological well-being (PWB). Practically, it also helps retail managers in considering ESL 
implementation in the next-normal era. 
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1. INTRODUCTION 

The emergence of the COVID-19 pandemic has transformed the retail industry more rapidly. The implementation of 
social distancing and governments order to stay at home has accelerated the adoption of e-commerce usage at a 
significant level [1]. Retail and wholesale companies are disrupted and forced to implement significant amendments 
in running their business and further planning to adapt [2]. A global consumer survey in 2020 unveiled that 63% of 
respondents are buying more groceries online than before social distancing and 86% are going to continue this 
behavior [3]. However, despite the pandemic condition, traditional trade and modern trade channels have still become 
the major preferences for several product categories [4]. 

New technologies like the internet of things (IoT), the communication between machine to machine [5], are 
suggested to be the initial phase of the development of omnichannel commerce [6]. Smart retail is projected to develop 
significantly in the near future. 80% of customers use smartphones as in-store shopping assistants and 78% of 
customers’ mark integrating e-commerce with in-store experience as critical [7]. A study among Generation Z 
consumers suggests that smart retail experience is important for meeting or even exceeding consumer expectations 
(price and customer service) [6], [8]. Furthermore, smart retail is affirmed to enhance customer experience and build 
consumer loyalty [9]. 

A product of smart retail that is growing and predicted to have an even more significant growth at a CAGR of 
21.8% between 2021-2028 is Electronic Shelf Label (ESL) [10]. ESL is a substitute for traditional paper labels to 
display product information through a digital screen and is connected through a network to enable rapid and automatic 
updates [10], [11]. However, there is a lack of study of how ESL will affect customer behavior. Meanwhile at the 
customer level, there is an arguable impact of digitalization on human well-being [12]. 

Well-being is the combination of feeling good and functioning well [13]. It is a preferable measure in the service 
context due to its focus on promoting consumer and societal welfare [14]. A unique retail experience and well-being-
focused retail are argued to be the ones that can bring back the brick and mortar retail industry after the massive loss 
caused by the COVID-19 pandemic [15]. This is due to the increased attention to health and wellness, as well as the 
transforming customer expectation of gaining leisure, social, and wellness value from shopping as a result of the 
sophistication of the retail environment [15]. The use of well-being measures in today's retail services is important. 
This study aims to study how ESL features and attributes will affect customer well-being. 
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2. LITERATURE REVIEW 

2.1. ELECTRONIC SHELF LABEL (ESL) 

ESL is equivalent to price tags in retail stores, product ID labels in warehouses, and instruction sheets in manufacturing 
assembly lines [16]. It is a device that enables product price to be displayed digitally [11], using an electronic paper, 
liquid crystal display, or thin-film transistor in various dimensions [17]. It offers a quick synchronization between 
background database, cash register, and price inquiry through various network technology, for instance, Near Field 
Communication (NFC), Zigbee, RFID, Bluetooth Low Energy (BLE), and so forth [10], [17]. 

The ESL provides several advantages both for retailers and customers. It elevates store operational efficiency [18], 
enabling the retailers to change the price quickly and accurately while cutting back on the number of labor needed 
[11]. While for customers, ESL as a product of IoT will enhance the customer experience and satisfaction [9], [19]. 
Technology companies are developing ESL, increasing ESL features and functionality. Several identifications of ESL 
features that may affect customer experience are listed in table 1. 

Table 1. ESL Features Available on Market 

Feature Description Source/Company 

Always updated 
information 

Quick synchronization through several network technology 
allowing always updated information  

Reference [10] 

Digital display Offering visualization of products on the label, able to 
display up to 3 different colors, and able to create a 
personalized label design template 

High Bright Enterprise 
Limited, Opticon 
Sensors Europe 

Detailed product 
information 

Through QR code, NFC, and barcode, customer is able to 
get detailed product information on their smartphone 

Tronitag, Solum ESL,  
[11]. 

Product wayfinding Locate product through external applications and blinking 
LED light on ESL  

LabelNest 

Buttons on ESL Buttons on ESL body to change ESL page, call service help, 
report low stock, and send system report 

Solum ESL 

Unmanned shopping 
experience 

Digital shopping cart and payment through customer card, 
credit card, debit card, and NFC 

Opticon Sensors 
Europe 

An example of ESL implementation is the partnership between Kroger and Microsoft in creating Enhanced Display 
for Grocery Environment (EDGE) [20]. EDGE gain positive feedback from 90% of customers [21]. It is also preferred 
by 7 out of 8 mystery shoppers and influences customer decisions [22]. Personalization, in-the-moment marketing, 
and interactive wayfinding are EDGE features favored by customers [20]. On the retailer’s side, EDGE has helped to 
increase offline retail value [20], [21]. 

 

2.2. CUSTOMER WELLBEING 

Despite the preference of using well-being as a measure in the service context [14], the definition and concept of 
well-being vary in the literature [23]. Three well-being concepts are indicated to have a relationship with the retail 
context are presented in table 2. 

The CWB measures well-being on all of the consumption processes, acquisition, possession, consumption, 
maintenance, and disposition [24]. Thus, since this study measures the impact of ESL on well-being only on the in-
store experience, the CWB is inapposite. The different approaches of SWB and PWB complement each other and are 
the dimension of well-being [25].  Reference [26] also reviews the usage of both SWB and PWB on measuring UK 
national well-being. As for this research, SWB and PWB will both be used in the context of smart retail.  

Table 2. Wellbeing Concepts and Definitions 

No. Concept Description Reference 

1 Subjective Well-
being (SWB) 

Hedonic approach of well-being, focusing on 
attainment of pleasure and avoidance of pain 

[25], [27] 

2 Psychological Well-
being (PWB) 

Eudaimonic approach of well-being, focusing on 
meaning and self-realization 

[25], [28] 

3 Consumer well-
being 

Individual well-being as a consumer on the 
consumption-related aspects 

[23], [24] 



Reference [29] recognizes three dimensions of SWB: life satisfaction, positive feeling, and negative feeling. Life 
satisfaction and positive feeling have a positive effect on well-being while negative feeling has a negative effect on 
well-being. Ryff mentioned 6 dimensions of PWB: self-acceptance, good social relations, autonomy, environmental 
control, life purpose, and personal growth [30]. Used dimensions from the two concepts used for each hypothesis are 
listed in table 3. 

Table 3. Wellbeing Dimensions 

Hypothesis Concept Dimension Used 

1 SWB Positive feeling 

2 SWB Life satisfaction 

3 PWB Life purpose 

4 SWB Life satisfaction 

5 PWB Environmental mastery 
 

Reference [31] discussed how the physical and informative aspect of a promotion display can increase customer 
attraction to promote customer positive attitudes. Sales promotion is the encouragement of customer action through 
the offering of additional benefits, commonly on a specific period, place, and target [32]. The rapid information update 
on ESL and its ability to provide a more sophisticated visualization as well as information compared to traditional 
paper labels should elevate customer positive feeling. 
H1: Customer attraction has a significant positive effect on SWB. 

 

ESL offers to provide more product information. Limitations on consumer capability in processing information 
may cause unsatisfactory decisions [33]. A study reveals that satisfaction in the acquisition, possession, and 
consumption process has a significant contribution to overall life satisfaction [24]. Thus, the abundance of information 
offered by ESL can be detrimental to a person’s overall life satisfaction. 
H2: Enhanced product information has a significant negative effect on SWB. 

 

On the other hand, omnichannel consumers are identified to purchase consumption based on needs, financial 
rationality, and personal characteristic-and-individual value [34], demanding product information. Thus, enhanced 
product information should help and convince customers on determining their purchase decision better for their needs 
and value.  
H3: Enhanced product information has a significant positive effect on PWB. 

 

ESL can realize the unmanned shopping experience through digital payment and virtual shopping cart [35]. The 
unmanned shopping experience will provide time savings as a result of automation. The automated product wayfinding 
and quicker payment or even a check-out free feature are the examples. Time savings is suggested to elevate customer 
satisfaction [36]. Referring to the above-mentioned study, hypothesis 4 is made. 
H4: Unmanned shopping experience has a significant positive effect on SWB 
 

Furthermore, features such as automated product wayfinding and check-out free will enable customers to have 
more control over their surroundings. Thus, hypothesis 5 is made.  
H5: Unmanned shopping experience has a significant positive effect on PWB. 

3. METHOD 

3.1. SAMPLES AND DATA COLLECTION PROCEDURE 

Data were collected through an online survey distributed by agencies. Participants were restricted to those who are 
living in Indonesia and born between 1965-2012 (Gen X – Gen Z age cohort). Total valid responses collected was 305 
respondents, far above the minimum sample of 125 respondents calculated using G Power 3.1 [37] (F test, linear 
multiple regression, fixed model, R2 deviation from zero, a priori type for 95% confidence interval using the least R 
square value from SWB of 0.167).  

All variable indicators were measured using a fully labelled 5-point Likert scale. The measurement items are shown 
on table 4. All indicators were presented in Bahasa Indonesia as an everyday language in Indonesia to let the 
respondents have a better understanding. To ensure participant fully immersed to the ESL usage and environment, a 
93-second video explaining ESL in general and ESL features was made and embedded into the online questionnaire. 
The video begins with ESL definition and system overview. ESL features of 



(1) always updated information; 

(2) advanced label visualization;  

(3) product information access through smartphones;  

(4) access to information of product availability-and-in-store location, and  

(5) the full unmanned store experience  

were visualized and narrated in Bahasa Indonesia. Several real case examples were also mentioned. The video was 
complemented with auto-generated subtitles for various languages provided by YouTube. Respondents should watch 
the video and tick the statement ‘I have watched the video’ prior to continuing to fill out the survey. A summary list 
of ESL features is also attached to ease respondents in reviewing the ESL features. A pilot study was conducted to 
ensure the survey was well-understood by the respondents and to select the final valid indicators. The snapshot of the 
video can be seen on figure 1. 

Table 4. Measurement Items 

 Variables Measurements  Source Loadings AVE CR 

Customer 

Attraction 

ESL makes a pleasing color scheme [38] 0.790 0.584 0.849 

ESL makes an attractive physical facility 0.759 

ESL makes impressive in-store display 0.766 

ESL is able to display adequate in-store 

information 

0.742 

Enhanced 

Product 

Information 

ESL provides easy access to various product 

information 

Self- 

Developed 

0.848 0.644 0.878 

ESL can provide easy access to detailed 

product information 

0.811 

ESL can provide easy access to product 

availability information 

0.826 

ESL can provide easy access to in-store 

product location information  

0.719 

Unmanned 

Shopping 

Experience 

ESL can realize the unmanned shopping 

experience 

Self- 

Developed 

0.800 0.612 0.863 

Self-payment features as well as virtual 

shopping lists can realize an unmanned 

shopping experience 

0.778 

The product availability information feature 

can realize an unmanned shopping 

experience 

0.816 

In-store product location information feature 

can realize unmanned shopping experience 

0.732 

Subjective 
Wellbeing 

In most ways my life is close to my ideal [39] 0.824 0.650 0.903 

The conditions of my life are excellent 0.809 

I am satisfied with my life 0.820 

So far I have gotten the important things I 

want in life 

0.810 

If I could live my life over, I would change 

almost nothing 

0.765 

Psychological 

Wellbeing 

Generally, I feel confident and positive 

about myself 

[30], [40] 0.705 0.542 0.876 

I am quite able to manage the many 

responsibilities about myself in my life 

0.756 

My daily life is full of busy activities, but I 

get a satisfaction feeling for I can do/ follow 

it all 

0.725 



I have goals in my life 0.752 

I live my life from day to day and just think 

about the future 

0.738 

In my final analysis, I am sure that my life 

means a lot 

0.739 

 

Fig. 1. ESLStimuli for Survey 

3.2. DATA ANALYSIS 

Employing the final indicator list, all factor loadings are proved to be statistically significant (λ >0.5), showing 
that each indicator is a good measure for the latent variable [41]. The composite reliability score for all variables is 
above 0.7 [42] showing good internal consistency. Furthermore, all AVE score is above 0.5, showing a good 
discriminant validity [43], [44]. In addition, the heterotrait-monotrait (HTMT) ratio is also assessed to further ensure 
the discriminant validity. Although several variable HTMT values are close to 1, all of the values are still below 0.9 
and acceptable [45].  

4. RESULTS AND DISCUSSIONS 

Hypothesis were analyzed using 5,000 resample complete bootstrapping with Smart PLS 3 [46]. Bias-Corrected and 
Accelerated Bootstrap for two-tailed test with significance level of 0.05 is employed. The results of hypothesis testing 
are shown on table 5, as well as figure 2. Post-hoc analysis was conducted by split the samples based on respondents' 
demographic profile of age cohort, Gen X & Millennials for those who were born between 1965-1996 and Gen Z for 
those who were born between 1997-2012. 

Hypothesis 1, customer attraction has a significant positive effect on SWB is accepted. The visual enhancement is 
promoting customer convenience, excitement, and decreases complexity to ease information processing which results 
in customer positive emotion [31], [47], [48]. ESL's ability to provide various colors and personalized template designs 
on the electronic labels should ease customers in processing label information. Thus, ESL increases customer positive 
feelings. 

However, hypothesis 1 is rejected by Gen X and Millennials on the split population test. The reason underlying 
this difference is technology exposure. Gen X are people who were born between baby boomers, which are considered 
a totally traditional generation, and Millennials, a more tech-savvy generation [49]. On the other hand, Gen Z has been 
exposed to technology from an early age [50]. Generation X is more comfortable to combine both traditional and 
technology-applied communication [51]. Gen X uses technology for utilitarian needs, unlike Gen Z which truly 
favored technology [52]. ESL changes the store environment to be very technologically applied. Thus, it is not very 
comforting and favored for Gen X and Millennials when compared to Gen Zers. 

 

 

 

 

 



Table 5. Hypothesis Results 

  General      Gen X & Millennials  Gen Z 

Relationship 

Std 

Beta 

Std 

Error t-value p-value t-value p-value t-value p-value 

H1. Customer 

Attraction -> SWB 

0.408 0.094 4.232 0.000*** 1.506 0.132 5.559 0.000*** 

H2. Enhanced Product 

Information -> SWB 

-0.133 0.098 1.313 0.189 0.146 0.884 2.822 0.005** 

H3. Enhanced Product 

Information -> PWB 

0.236 0.067 3.518 0.000*** 2.545 0.011* 2.46 0.014* 

H4. Unmanned Store 

Experience -> SWB 

0.127 0.075 1.694 0.09 1.176 0.24 1.46 0.144 

H5. Unmanned Store 

Experience -> PWB 

0.381 0.064 5.901 0.000*** 3.288 0.001** 5.338 0.000*** 

Note: *p<0.05; **p<0.01; ***p<0.001 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Variable Loadings 

Hypothesis 2, enhanced product information has a significant negative effect on SWB is rejected. While the 
hypothesis is rejected, the relation of enhanced product information to SWB is still negative. The previous study shows 
how information overload may cause dissatisfaction and create irrational decision making due to customer inability 
to process the information and unknown information sources and quality [33], [53], [54]. The enhanced product 
information provided by ESL may still cause information overload and causes dissatisfaction. However, the source of 
the information is clear and should be able to give customers a hint of information quality. Furthermore, information 
on product availability and in-store product location should not confuse customers. 

However, on the split sample hypothesis testing, hypothesis 2 is accepted for Gen Z. The reason is because Gen Z 
has a higher demand for frictionless purchases than other cohorts [55], [56]. Gen Z likes to have the convenience and 
individualized experience [56], [57]. The process of gaining product information through QR code, NFC, and barcode 
that is provided by ESL may cause customer friction. Gen Z would prefer to be presented with information that suits 
them rather than being given a lot of information and letting them find what works for them. It is in contrast with Gen 
X who do product research prior to buying [58]. Thus, the significance of hypothesis 2 differs between the age cohorts. 

Hypothesis 3, enhanced product information has a significant positive effect on PWB is accepted. Omnichannel 
consumers are said to respect their values on choosing products [34]. Self-identity is also moderating the positive 
effect of product information on purchase intention [59]. ESL's ability to provide various detailed information of a 
product through smartphones helps customers in choosing products that align with their values and identity. 
Information such as product material used, product supplier, and nearly anything is able to be presented. 

Hypothesis 4, unmanned shopping experience has a significant positive effect on SWB is rejected. It was suggested 
that time savings should have a positive significant effect on customer satisfaction [36]. Satisfaction on the acquisition, 
possession, and consumption stage of consumption is also elucidated to influence satisfaction [24]. Conversely, a 
study also suggests the negative effect of in-store technology if shopping is seen as a sociable event [8]. Kargal and 



Suresh also mention roadblocks of in-store IoT adoption, namely customer privacy issues, information misuse, and so 
forth [9]. The time savings provided by ESL might increase satisfaction, however, several factors such as the leisure 
factor of shopping and customer privacy concerns might also contribute significantly to the shopping satisfaction and 
other dimensions of SWB. 

Hypothesis 5, unmanned shopping experience has a significant positive effect on PWB is accepted. ESL is able to 
provide customers with a high degree of customer independence, resulting in the realization of unmanned store 
experience at its best. Product availability information, automated product wayfinding, as well as virtual shopping 
cart-and-self check-out are ESL features that contribute to promoting customer independence. This high degree of 
independence gives a sense of positive functioning by enabling customers in creating the desired environment by 
themselves. 

The proven effects of ESL features on customer well-being will help retail businesses to consider investing in ESL 
in the next normal era. Several studies have elucidated the connection of SWB and PWB that promotes customer 
behavioral outcomes to be beneficial for the retail businesses. For instance, promoting customer willingness to pay 
more and positive word of mouth that has a direct positive effect on product price and sales volume, the two variables 
that affect retail business revenue.  

For willingness to pay, customer satisfaction and positive emotion (SWB) have been explained to have a positive 
significant effect on customers’ willingness to pay more [36], [60]. Premium price is an important financial outcome, 
showing the price premium customers are willing to spend for the same goods at different providers [61]. This is an 
indication for retailers that they might be able to increase their product prices with ESL implementation through SWB 
promotion. 

For positive word of mouth, a study discovers that positive emotion (SWB) is the best predictor of positive word 
of mouth among cognitive components and negative emotion [60]. Another study proves a significant effect of quality 
of life well-being (SWB) on positive word of mouth [62]. From PWB, service use self-efficacy is approved to have a 
significant positive effect on positive word of mouth (D, McKee, 2006). A study found that word of mouth and product 
sales is known to have a reciprocal effect that creates a snowball effect [63]. In addition, word of mouth is said to 
determine 20-50% of purchasing decisions [64]. The promotion of SWB and PWB through ESL implementation 
should increase positive word of mouth that is able to generate more sales volume. 

Furthermore, retailers should put consideration in realizing the enhanced product information feature if the 
customer is in the Gen Z age cohort. Retailers should consider offering enhanced product information through 
personalization rather than providing information to avoid friction that causes negative feeling. 

5. CONCLUSIONS AND IMPLICATIONS 

This study responds to the current-future trend of omnichannel smart retail. While most papers discuss the 
development of IST and the managerial implications [65], little is known about its influence on customer well-being. 
This study evaluates the impact of ESL implementation as an emerging and prospective IST on customer well-being 
in Indonesia. The use of the customer well-being construct aligns with the transformative service research paradigm 
in responding to the transforming customer expectation of gaining leisure, social, and wellness value from shopping 
as a result of the sophistication of the retail environment [15]. 

Theoretically, this study provides empirical evidence of how smart retails affect SWB and PWB in a retail context. 
The concept is able to mediate the effect of ESL features on customer post purchase behavior. Practically, the study 
provides an initial picture of how ESL technology may impact retail businesses by discussing how customer well-
being may be affected by the ESL features to choose which features should or should not be utilized in actual retail 
settings. 

Several limitations are identified in this study. First, this study only restricts the respondents to those who are living 
in Indonesia and provides a general result. A future study might use a more specific segmentation by determining a 
more specific population beforehand. For instance, control variables based on rural and urban areas, as well as different 
technology adoption levels are able to be used. 

Second, this study uses video-stimuli of ESL features. Respondents are required to individually imagine their ESL 
shopping experience based on the explanation video embedded in the survey. Future studies may replicate the 
framework using an actual ESL shopping environment. Several improvements are also able to be made on the 
conceptual framework adapting to the improvement of ESL features and relevant customer post-transaction behavior. 
For example, customer willingness to pay more and positive word of mouth. Relevant moderating variables with the 
well-being concept as the dependent variable are also able to be added. For instance, perceived risk of use, risk of 
privacy, information misuse, and so forth. These will increase the understanding of ESL’s impact on the retail context. 



Future studies should focus on developing shorter and more reliable indicators for well-being concepts. Study of the 
impact of ESL on customer post transaction behavior is important as well, mainly for practical purposes. 

ACKNOWLEDGEMENTS 

The authors report there are no competing interests to declare. This work was supported by the P2MI Research 
Grant 2022 from Institut Teknologi Bandung. 

REFERENCES  

[1] T. O’Hara et al., “Are You Ready for E-Commerce Acceleration?,” 2020. [Online]. Available: 

https://www.oliverwyman.com/our-expertise/insights/2021/jan/boardroom-volume-6/e-commerce/are-you-

ready-for-e-commerce-acceleration1.html#:~:text=While many retailers are still,the pivotal point of change. 

[2] K. Haller, J. Lee, and J. Cheung, “Resetting the rules for consumer companies,” 2021. [Online]. Available: 

https://www.ibm.com/thought-leadership/institute-business-value/report/retail-wholesale-disruption. 

[3] L. An et al., “The consumer transformed: Changing behaviours are accelerating trends along a reinvented 

customer purchase journey,” 2020. [Online]. Available: https://www.pwc.com/id/en/industry-

sectors/consumer-industrial-products-services/consumer-insights-survey.html. 

[4] H. Nurhayati-Wolff, “Preferred retail channels among households in Indonesia as of September 2020, by 

product category,” 2021. [Online]. Available: https://www.statista.com/statistics/1239085/indonesia-

preferred-purchase-channels-by-category/#:~:text=According to a consumer survey,online channels among 

Indonesian households. 

[5] M. Petrescu, A. Krishen, and M. Bui, “The internet of everything: implications of marketing analytics from a 

consumer policy perspective,” J. Consum. Mark., vol. 37, no. 6, pp. 675–686, 2020, doi: 10.1108/JCM-02-

2019-3080. 

[6] D. Kaczorowska-Spychalska, “Consumer perspective of omnichannel commerce,” Management, vol. 21, no. 

2, pp. 95–108, 2017, doi: 10.1515/manment-2017-0007. 

[7] K. Dobreva, “Global E-Commerce Trends and Statistics,” 2018. [Online]. Available: 

https://amasty.com/blog/wp-content/uploads/2021/02/Global-E-Commerce-Trends-And-Statistics.pdf. 

[8] C. V. Priporas, N. Stylos, and A. K. Fotiadis, “Generation Z consumers’ expectations of interactions in smart 

retailing: A future agenda,” Comput. Human Behav., vol. 77, pp. 374–381, 2017, doi: 

10.1016/j.chb.2017.01.058. 

[9] R. G. Kargal and S. R, “Internet-of-Things ( IoT ) in the Retail Industry : Consumer Perceptions and Key 

Considerations for Retail Adoption,” AAYAM, vol. 10, no. 2, pp. 9–14, 2020. 

[10] M. A. A. Khan, X. Lian, I. K. Mirani, and L. Tan, “Research on Key Technologies of Electronic Shelf Labels 

Based on LoRa,” J. Big Data, vol. 3, no. 2, pp. 49–63, 2021, doi: 10.32604/jbd.2021.016213. 

[11] B. McKenzie and V. Taylor, “The Use of Electonic Shelf Labels in the Retail Food Sector,” Int. J. Econ. 

Manag. Eng., vol. 10, no. 2, pp. 627–630, 2016, doi: doi.org/10.5281/zenodo.1111981%0A%0A. 

[12] J. Anderson and L. Rainie, “The Future of Well-Being in a Tech-Saturated World,” Pew Research Center, 

Apr-2018. [Online]. Available: https://www.pewresearch.org/internet/2018/04/17/the-future-of-well-being-

in-a-tech-saturated-world/. 

[13] K. Ruggeri, E. Garcia-Garzon, Á. Maguire, S. Matz, and F. A. Huppert, “Well-being is more than happiness 

and life satisfaction: A multidimensional analysis of 21 countries,” Health Qual. Life Outcomes, vol. 18, no. 

192, pp. 1–17, 2020, doi: 10.1186/s12955-020-01423-y. 

[14] A. S. M. S. Rosenbaum et al., “Conceptualisation and Aspirations of Transformative Service Research,” no. 

19, pp. 1–6, 2011. 

[15] I. Maggioni, “The science of well-being in retail,” The Choice, Jan-2021. [Online]. Available: 

https://thechoice.escp.eu/tomorrow-choices/the-science-of-well-being-in-retail/. 

[16] K. Banakar and S. Shetty, “RapidNet IP : A synchronized , high throughput , low power wireless networking 

solution for ESL,” vol. 5, no. 15, 2019, doi: 10.4108/eai.16-7-2019.162213. 

[17] Meticulous Market Research, “Electronic Shelf Label Market Worth $2.57 Billion by 2028,” Meticulous 

Research, 2021. [Online]. Available: https://www.meticulousresearch.com/pressrelease/434/electronic-shelf-

label-market-2028. 

[18] M. D. Devanesan and R. Venkatesh, “Impact of In-Store Retail Technologies on Enhancing Retail Footfall 

Among Physical Retail Formats in India,” Acad. Mark. Stud. J., vol. 25, no. 6, pp. 1–13, 2021. 



[19] M. Abdel-Basset, M. Mohamed, V. Chang, and F. Smarandache, “IoT and its impact on the electronics market: 

A powerful decision support system for helping customers in choosing the best product,” Symmetry (Basel)., 

vol. 11, 2019, doi: 10.3390/sym11050611. 

[20] C. Walton, “Retailers Should Pay Extra Special Attention To Kroger’s Shelf Labeling Plans With Microsoft,” 

Forbes, Feb-2019. [Online]. Available: 

https://www.forbes.com/sites/christopherwalton/2019/02/11/retailers-should-pay-extra-special-attention-to-

krogers-shelf-labeling-plans-with-microsoft/?sh=64fa3bed25a8. 

[21] B. Briggs, “Kroger’s smart shelves ditch the paper, drop the lights and delight the shoppers,” Microsoft, Jun-

2018. [Online]. Available: https://news.microsoft.com/transform/kroger-smart-shelves-ditch-paper-drop-

lights-delight-shoppers/. 

[22] R. Hofbauer, “Test Shoppers Find Kroger’s New Digital Shelves ‘Influential’ on Purchase Decisions,” 

Progressive Grocer, Feb-2019. [Online]. Available: https://progressivegrocer.com/test-shoppers-find-

krogers-new-digital-shelves-influential-purchase-decisions. 

[23] C. Zhao and H. Wei, “The Highest Hierarchy of Consumption: A Literature Review of Consumer Well-

Being,” Open J. Soc. Sci., vol. 07, no. 04, pp. 135–149, 2019, doi: 10.4236/jss.2019.74012. 

[24] D. J. Lee, M. J. Sirgy, V. Larsen, and N. D. Wright, “Developing a Subjective Measure of Consumer Well-

Being,” J. Macromarketing, vol. 22, no. 2, pp. 158–169, 2002, doi: 10.1177/0276146702238219. 

[25] R. M. Ryan and E. L. Deci, “On Happiness and Human Potentials: A Review of Research on Hedonic and 

Eudaimonic Well-Being,” Annu. Rev. Psychol., vol. 52, no. 1, pp. 141–166, 2001, doi: 

doi.org/10.1146/annurev.psych.52.1.141. 

[26] P. Allin and D. J. Hand, “New statistics for old ?— measuring the wellbeing of the UK,” J. R. Stat. Soc. Ser. 

A, vol. 180, no. 1, pp. 3–43, 2017, doi: https://doi.org/10.1111/rssa.12188. 

[27] E. Diener, “Subjective Well-Being,” Psychol. Bull., vol. 95, no. 3, pp. 542–575, 1984. 

[28] C. D. Ryff, “Beyond Ponce de Leon and Life Satisfaction: New Directions in Quest of Successful Ageing,” 

Int. J. Behav. Dev., vol. 12, pp. 35–55, 1989, doi: 10.1177/016502548901200102. 

[29] J. E. Burroughs and A. Rindfleisch, “Materialism and Well-Being : A Conflicting Values Perspective,” J. 

Consum. Res., vol. 29, 2002, doi: 10.1086/344429. 

[30] C. D. Ryff, “Happiness Is Everything , or Is It ? Explorations on the Meaning of Psychological Well-Being,” 

Am. Psychol. Assoc., vol. 57, no. 6, pp. 1069–1081, 1989. 

[31] M. Gorji and S. Siami, “How sales promotion display affects customer shopping intentions in retails,” vol. 48, 

no. 12, pp. 1337–1355, 2020, doi: 10.1108/IJRDM-12-2019-0407. 

[32] S. Peattie and K. J. Peattie, Sales Promotion, 3rd ed. London: in Baker, M.J. (Ed.), The Marketing Book, 1994. 

[33] P. Houdek, P. Koblovský, D. Šťastný, and M. Vranka, “Consumer Decision Making in the Information Age,” 

Soc. Sci. Public Policy, vol. 55, no. 5, pp. 422–429, 2018, doi: 10.1007/s12115-018-0283-5. 

[34] M. Y. Hsieh, “Interdisciplinarily exploring the most potential IoT technology determinants in the omnichannel 

e-commerce purchasing decision-making processes,” Appl. Sci., vol. 10, no. 2, 2020, doi: 

10.3390/app10020603. 

[35] Opticon, “Opticon Electronic Shelf Labels.” [Online]. Available: https://opticon.com/product-

category/display-solutions/electronic-shelf-labels/. [Accessed: 15-Oct-2021]. 

[36] M. Savastano, F. Bellini, F. D’Ascenzo, and M. De Marco, “Technology adoption for the integration of 

online–offline purchasing: Omnichannel strategies in the retail environment,” Int. J. Retail Distrib. Manag., 

vol. 47, no. 5, pp. 474–492, 2019, doi: 10.1108/IJRDM-12-2018-0270. 

[37] F. Faul, E. Erdfelder, A.-G. Lang, and A. Buchner, “G*Power 3: A flexible statistical power analysis program 

for the social, behavioral, and biomedical sciences.” pp. 175–191, 2007. 

[38] A. Kumar and Y. Kim, “The store-as-a-brand strategy : The effect of store environment on customer 

responses,” J. Retail. Consum. Serv., vol. 21, no. 5, pp. 685–695, 2014, doi: 10.1016/j.jretconser.2014.04.008. 

[39] E. Diener, R. A. Emmons, R. J. Larsen, and S. Griffin, “The Satisfaction With Life Scale,” Journal of 

Personality Assesment, 1985. [Online]. Available: https://eddiener.com/scales/7. 

[40] Engger, “Adaptation of the ryff psychological well-being scale in the Indonesian context,” 2015. 

[41] J. Hulland, “Use of partial least squares ( PLS ) in strategic management research : A review of four recent 

studies,” Strateg. Manag. J., vol. 20, no. 2, pp. 195–204, 1999. 

[42] D. Gefen, D. Straub, and M.-C. Boudreau, “Structural Equation Modeling and Regression : Guidelines for 

Research Practice,” vol. 4, no. 7, 2000, doi: 10.17705/1CAIS.00407. 

[43] R. P. Bagozzi and Y. Yi, “On the Evaluation of Structural Equation Models,” J. Acad. Mark. Sci., vol. 16, no. 

74, 1988, doi: 10.1177/009207038801600107. 

[44] C. Fornell and D. F. Larcker, “Evaluating Structural Equation Models with Unobservable Variables and 



Measurement Error,” vol. XVIII, pp. 39–50, 1981. 

[45] A. H. Gold, A. Malhotra, and A. H. Segars, “Knowledge Management : An Organizational Capabilities 

Perspective,” J. Manag. Inf. Syst., vol. 18, no. 1, pp. 185–214, 2001. 

[46] J. F. Hair, G. T. M. Hult, C. M. Ringle, and M. S. Sage, A Primer on Partial Least Squares Structural Equation 

Modeling, 2nd Editio. Sage, 2017. 

[47] Murnawati and Z. Khairani, “Store Environmental Atmosphere on Giant Hypermarket Pekanbaru : Do Effect 

on Consumers Positive Emotion and Impulse ?,” 2018, vol. 175, doi: 10.1088/1755-1315/175/1/012046. 

[48] E. Nilsson and D. Ballantyne, “Reexamining the place of servicescape in marketing : a service-dominant logic 

perspective,” J. Serv. Mark., vol. 28, no. 5, pp. 374–379, 2014, doi: 10.1108/JSM-01-2013-0004. 

[49] R. Kowalewicz, “Three Tips For Marketing To Generation X,” 2021. [Online]. Available: 

https://www.forbes.com/sites/forbesagencycouncil/2021/05/12/three-tips-for-marketing-to-generation-

x/?sh=ee6a8d57cf9e. 

[50] T. Francis and F. Hoefel, “‘True Gen’: Generation Z and its implications for companies,” 2018. [Online]. 

Available: https://www.mckinsey.com/industries/consumer-packaged-goods/our-insights/true-gen-

generation-z-and-its-implications-for-companies. 

[51] S. Sponaugle, “Communicting Across Generation,” vol. 18, no. 1, pp. 16–23, 2019. 

[52] C. Calvo-Porral and R. Pesqueira-Sanchez, “Generational Differences in Technology Behaviour: Comparing 

Millennials and Generation X,” Kybernetes, vol. 49, no. 11, pp. 2755–2772, 2019, doi: 10.1108/K-09-2019-

0598. 

[53] S. A. Gottschalk and A. Mafael, “Cutting Through the Online Review Jungle — Investigating Selective 

eWOM Processing,” J. Interact. Mark., vol. 37, pp. 89–104, 2017, doi: 10.1016/j.intmar.2016.06.001. 

[54] H. Hu and A. S. Krishen, “When is enough , enough ? Investigating product reviews and information overload 

from a consumer empowerment perspective,” J. Bus. Res., vol. 100, pp. 27–37, 2019, doi: 

10.1016/j.jbusres.2019.03.011. 

[55] Kleber & Associates, “Gen Z: Reaching the Next Generation of Building Product Customers,” 2020. . 

[56] C. Kastenholz, “Gen Z And The Rise Of Social Commerce,” 2021. [Online]. Available: 

https://www.forbes.com/sites/forbesagencycouncil/2021/05/17/gen-z-and-the-rise-of-social-

commerce/?sh=56843f0c251d. 

[57] IBM, “What do Gen Z shoppers really want?,” 2018. [Online]. Available: https://www.ibm.com/thought-

leadership/institute-business-value/report/genzshoppers. 

[58] S. Hillel, “Getting Product Discovery Right for Every Generation,” 2020. [Online]. Available: 

https://www.syte.ai/blog/product-discovery/product-discovery-for-each-generation/. 

[59] V. Osburg, V. Yoganathan, S. Brueckner, and W. Toporowski, “How detailed product information strengthens 

eco-friendly consumption,” Manag. Decis., vol. 58, no. 6, pp. 1084–1099, 2020, doi: 10.1108/MD-10-2017-

1012. 

[60] Y.-T. Yu and A. Dean, “The contribution of emotional satisfaction to consumer loyalty,” Int. J. Serv. Ind. 

Manag., vol. 12, no. 3/4, p. 234, 2001. 

[61] H. Evanschitzky and B. Ramaseshan, “Consequences of customer loyalty to the loyalty program and to the 

company,” J. Acad. Mark. Sci., vol. 40, no. 5, 2011, doi: 10.1007/s11747-011-0272-3. 

[62] K. L. Hedhli, J. Chebat, and M. J. Sirgy, “Shopping well-being at the mall : Construct , antecedents , and 

consequences,” J. Bus. Res., vol. 66, no. 7, pp. 856–863, 2013, doi: 10.1016/j.jbusres.2011.06.011. 

[63] D. Mayzlin and D. Godes, “Using Online Conversations to Study Word of Mouth Communication,” Mark. 

Sci., vol. 23, no. 4, pp. 545–560, 2002, doi: 10.2139/ssrn.327841. 

[64] J. Bughin, J. Doogan, and O. J. Vetvik, “A new way to measure word-of-mouth marketing,” McKinsey, Apr-

2020. 

[65] M. S. Rosenbaum, “Transformative service research: Focus on well-being,” Serv. Ind. J., pp. 363–367, 2015, 

doi: 10.1080/02642069.2015.1025061. 

 

 


