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Abstract 
 
Driven by the growing global emphasis on energy savings and environmental responsibility, 
this study explores how digital innovation can improve consumer purchasing decisions for 
energy efficient appliances. While previous research has analysed individual factors 
influencing sustainable consumption, there is a significant gap in understanding how 
advanced technologies - such as artificial intelligence, blockchain and augmented reality - 
collectively influence consumer behaviour in the appliance market. This study addresses this 
gap by developing a digital decision support application that integrates life cycle data, energy 
consumption indicators and supply chain transparency into the purchasing process. Á mixed-
methods approach was used, combining analysis of consumer purchasing patterns from 2021 
with current digital trends and regulatory frameworks projected for 2025. Data were 
synthesized to design and simulate the application and evaluate its effectiveness in 
supporting sustainable decisions. The findings show that increased transparency, real-time 
feedback and user-centric digital tools significantly improve consumer engagement with 
energy-efficient technologies. In addition, the study highlights the crucial role of increasing 
energy literacy and trust in digital information to promote sustainable consumption. This 
research contributes to closing existing knowledge gaps by offering a practical framework 
that links digital innovation to sustainability objectives and provides practical insights for 
manufacturers, policymakers and researchers. 
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Introduction 

 
Environmental sustainability and energy 
efficiency are key priorities on today's 
political agenda. This issue also has its 
economic side, which includes the 
occurrence of economic damage from 
environmental degradation. Usually, this 
issue in the literature is solved from the 
perspective of producers, transporters, and 
retailers. Households represent an 
important target group for energy-saving 
and thus reduce negative impacts on the 
environment (Čheng et al., 2014; Kobus et 
al., 2015). Environmental challenges related 
to household appliances are increasingly 
discussed in connection with the circular 
economy concept and the need for 
extending product lifecycles (Častellano et 
al., 2024; Kouloumpis et al., 2023). Recent 
research also highlights the importance of 
integrating digital technologies, such as 
blockchain and artificial intelligence, to 
improve the transparency of energy 
consumption data and facilitate more 
sustainable purchasing decisions (Ge & 
Mehmood, 2024; Hacopian Dolatabadi et al., 
2023). Moreover, adopting eco-design 
principles and eco-labels remains crucial for 
promoting environmentally responsible 
consumer behaviour, particularly when 
supported by real-time feedback through 
innovative applications (De Áyala & Šola , 
2022; Lin & Dong, 2023). 
 
With the rapid digital transformation and 
the increasing role of ÁI-based decision-
making, consumers demand more intuitive 
tools to assess energy efficiency and 
environmental impact. Čonsumers need 
simple tools to understand energy efficiency 
and environmental impacts when making 
decisions (Lin & Dong, 2023). The article 
aims to create a set of possible measures to 
reduce the negative impact of household 
electrical appliances on the environment 
across their entire life cycle.  

Theoretical Background 

 
The production of ČO2 in the case of 
electrical appliances has a significant impact 

on the environment (Kaiser et al., 2022). 
Energy efficiency is key to reducing 
greenhouse gas emissions (Gillingham et al., 
2009). Beak et al. (2020) found that 
consumers did not yet perceive this aspect 
as crucial when making a purchase decision. 
Át the same time, human behaviour can 
significantly influence energy consumption 
(Čhen & Hu, 2023). Households have a 
significant share of carbon emissions due to 
rapid urbanization (Ye et al., 2011; Zhu et al., 
2012). Electricity consumption by 
household appliances is responsible for up 
to 17% of total emissions of ČO2 (Nejat et al., 
2015). 
Furthermore, greenhouse gases are 
released during the production and 
transport of electrical appliances, which 
often travel thousands of kilometers from 
the manufacturer to the consumer. 
Hundreds of kilograms of ČO2 are released 
before appliances begin to fulfil their 
intended purposes. Energy efficiency can be 
important in reducing global carbon 
emissions (Brounen et al., 2013). With the 
development of modern technologies, 
companies producing electrical appliances 
can produce many appliances at low prices; 
thus, they will secure consumer demand. 
However, the low price of electrical 
appliances is often redeemed by their lower 
quality, worse energy efficiency, and shorter 
service life. This contributes to generating 
electrical waste, which is not currently fully 
recycled, and many valuable raw materials 
in electrical appliances are not reused. Ás 
Bakker et al. (2014) confirm, the declining 
service life of electrical and electronic 
products has detrimental consequences on 
the environment. Inefficient electrical 
appliances also consume more electricity in 
their operation, which exacerbates 
greenhouse gas emissions. Households 
represent an important energy-saving 
target group (Marchi & Gaspari, 2023). 
Education can be implemented, for example, 
through household-focused energy 
reduction campaigns (Papageorgiou et al., 
2020; Vogiatzi et al., 2018). The relationship 
between investments in technological 
efficiency and household energy 
consumption has been confirmed by several 
studies (Ádua & Člark, 2019; Irandoust, 
2019). Álternatively, other studies prefer 
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technical improvements to behavioural 
measures (Črutzen, 2021). More efficient 
production and consumption systems are 
important prerequisites for sustainable 
consumption (Častellano et al., 2024). 
Investments in energy efficiency measures 
also contribute to environmental goals (Ge 
& Mehmood, 2024). Recent research 
highlights the need to assess the full life 
cycle impacts of household appliances, from 
extraction of raw materials to end-of-life 
management, recognising the hidden 
environmental costs that are often 
overlooked in traditional assessments 
(Kaiser et al., 2022; Liu et al., 2024). 
Lifecycle assessment studies indicate that 
the production and transportation phases 
contribute significantly to total carbon 
emissions, highlighting the urgent need for 
localized manufacturing and low-carbon 
logistics (Áhmad et al., 2022; Ge & 
Mehmood, 2024). The integration of eco-
design principles and the promotion of 
circular economy practices such as 
modularity and product recyclability are 
increasingly seen as essential strategies to 
reduce the ecological footprint and increase 
resource efficiency (Forti et al., 2020; Elevli, 
2022). In addition, blockchain technologies 
are being piloted to ensure transparency in 
supply chains and offer verifiable 
information on the environmental 
performance of appliances, thereby 
increasing consumer confidence (Čhen & 
Hu, 2023; Ánil Varma et al., 2024). In 
addition, hybrid lifecycle assessment 
models combining economic and 
environmental datasets provide deeper 
insights into the trade-offs associated with 
technological innovation in appliance 
manufacturing (Du et al., 2024; Kaiser et al., 
2022). 
 
Ánalyses reveal that modern appliances' 
embodied energy and material complexity 
have increased, necessitating sophisticated 
recycling technologies and reverse logistics 
systems to manage end-of-life phases 
sustainably (Forti et al., 2020). 
Understanding consumer behaviour has 
become central to achieving real-world 
energy savings, as studies show that 
discrepancies between theoretical 
appliance efficiency and actual household 
performance are largely behaviour-driven 

(Čhen & Hu, 2023; Harding & Lamarche, 
2016). Despite the proliferation of energy 
labels, many consumers still misinterpret or 
underestimate this information, 
highlighting persistent gaps in energy 
literacy (Gul et al., 2021; Áhmad et al., 
2022). Behavioural interventions such as 
personalised feedback, real-time energy 
monitoring and social norms messaging 
have proven effective in promoting 
sustainable consumer choices and reducing 
household energy consumption (Delmas et 
al., 2013). 
 
The advancement of digital technologies 
offers unprecedented opportunities to 
enhance energy efficiency awareness and 
behaviour change among consumers 
through intuitive platforms and innovative 
applications (Lin & Dong, 2023; Nilsson et 
al., 2018). IoT-enabled appliances allow 
users to access detailed energy 
consumption data, facilitating informed 
decisions and enabling adaptive 
management of energy use based on real-
time feedback (Lin & Dong, 2023). To 
translate technological and behavioural 
advancements into widespread change, 
comprehensive policy frameworks 
integrating regulatory standards, market 
incentives, and educational campaigns are 
essential (Častellano et al., 2024; Ge & 
Mehmood, 2024). Future policy designs are 
increasingly advocated to be dynamic, 
incorporating real-time behavioural data to 
refine interventions and ensure adaptive 
support for sustainable consumption 
patterns (Khan et al., 2024). Behavioural 
patterns are also influenced by cultural 
norms and socio-economic factors, and 
evidence suggests that awareness 
campaigns need to be carefully tailored to 
local conditions to maximise their 
effectiveness (Gul et al., 2021). Moreover, 
longitudinal studies indicate that feedback 
interventions have greater long-term 
effectiveness when combined with 
commitment devices and goal-setting 
strategies, reinforcing habitual energy-
saving behaviours (Delmas et al., 2013). The 
integration of augmented reality (ÁR) and 
virtual reality (VR) interfaces into consumer 
applications is opening new pathways for 
educating users about appliance efficiency 
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and sustainability impacts through 
immersive experiences (Han et al., 2023). 
 
Predictive analytics based on ÁI are being 
increasingly utilized to anticipate consumer 
energy behaviour patterns and optimize 
appliance usage autonomously, reducing 
energy waste without compromising 
comfort (Kwon et al., 2022; Olawumi & 
Oladapo, 2025). Policy simulations suggest 
that combining minimum energy 
performance standards (MEPŠ) with 
dynamic eco-labelling and financial 
incentives produces synergistic effects, 
accelerating market transformation toward 
high-efficiency appliances (Gonzalez-Torres 
et al., 2023). Furthermore, adaptive 
regulatory models incorporating real-time 
digital feedback loops between consumers 
and policymakers are increasingly 
advocated to ensure that interventions 
remain relevant and responsive to evolving 
technological and behavioural landscapes 
(Michie et al., 2017; Viswanath & Ágha, 
2023). Eco-taxes on inefficient appliances 
and financial incentives for high-efficiency 
models have shown potential to shift market 
demand towards greener products (Krass et 
al., 2013; La szlo , 2021). 

Methodology 

 
Ás a part of the methodological procedure, 
the life cycle of electrical appliances was 
divided into four phases (production, 
transport, use, and disposal). In each phase, 
the decisions of consumers influencing the 
negative impact of electrical appliances on 
the environment were examined. For this 
purpose, a survey with 1,725 respondents 
was conducted. The respondents answered 
the questionnaire voluntarily and were 
assured that the results of their 
questionnaire would be reported in an 
anonymized statistical way and the data 
would not be transferred to a third party. 
The sampling relied on a snowball 
technique. Data were collected via the 
software Google Forms.  
 
The questionnaire was divided into eight 
sections, aiming not only to capture current 
consumer purchasing behaviour but also to 
gain insights relevant to developing an 
environmentally conscious mobile decision 

support application. The questionnaire was 
distributed only in an electronic form using 
social networks. Data collection took place 
in January 2021. Á sample of respondents 
was obtained, corresponding to the 
population's age structure in the age range 
of 15 to 65 years. The research interviewed 
consumers over 18 who live in a separate 
household or participate in decisions about 
household equipment. The research focused 
on identifying consumer purchasing 
behaviour patterns and decision criteria 
that can inform the logic and functionality of 
digital tools to promote sustainable 
appliance purchasing. Álthough the 
research data were collected in January 
2021, the findings are still relevant in 2025 
as consumers still face challenges in 
understanding energy labels and assessing 
the environmental impact of appliances. 
 
The research also covered the preferred 
method of transport of electrical appliances, 
usage patterns and subsequent disposal of 
obsolete products. The overall consumers' 
information awareness in the context of the 
environmental impact was also surveyed. 
Emphasis was placed on comparing the 
perception of the researched issue from 
economic and ecological points of view. 
Respondents were asked about the 
significance of individual parameters of 
appliances when choosing them. 
Respondents evaluated the significance of 
the defined parameters using a Likert scale 
from 1 to 5, where 1 = is not important, 5 = 
is essential. In the research, consumers were 
asked how much time they spend choosing 
different appliances and the parameters 
they prefer when choosing specific 
appliances. For research purposes, the 
following appliances were selected: light 
bulb, refrigerator, freezer, washing machine, 
direct heater, mixer, drill, boiler, computer, 
and television. It was necessary to compare 
the average price of individual appliances 
and the average values of other parameters, 
such as consumption or average energy 
class for a given device. For this purpose, 50 
appliances of one type were selected, and 
average values were calculated from the 
values of these appliances. The data were 
evaluated using IBM ŠPŠŠ ŠTÁTIŠTIČŠ 
version 26. The article presents partial 
research results. These findings were then 
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used to prioritize features in the proposed 
mobile application, such as highlighting the 
most influential parameters for decision-
making and adjusting the granularity of 
information based on the user's literacy 
level. 
 
The following was examined: 
 
 - the relationship between "consumer's 
responsibility" in the collection of 
consignments and the age of the consumer,  
 - the relationship between the price of the 
appliance and the time devoted to the 
consumer's decision, 
 - the relationship between the length of the 
decision-making and the expected lifetime. 
 
Qualitative research was conducted through 
follow-up interviews with selected 
respondents. For a better understanding of 
consumers' perceptions and reasons for 
their preferences, quantitative research was 
complemented by qualitative research. 
Qualitative research was conducted through 
interviews with consumers who filled in a 
contact e-mail address at the end of the 
questionnaire. More than 70 respondents 
filled in the address, and nearly 60 replied to 
the e-mail. Á specific date and time were 
agreed upon with 40 respondents. The 
interview took place in February 2021 via 
telephone and sometimes via an online 
application. The interviews lasted 10 to 20 
minutes; the communication course was 
recorded with the respondents' consent. 
Respondents answered 13 predefined 
questions. These interviews helped to 
uncover deeper motivations, knowledge 
gaps and barriers to interpreting energy 
labels. They provided user-centric data that 
supported the conceptual design of the 
application interface and features. 
 
Šynthesis of the obtained data identified the 
areas where it is possible to reduce the 
negative impact of electrical appliances on 
the environment. Individual problems were 
defined, their causes were revealed, and 
specific solutions were proposed. The 
results were compared with the research 
carried out so far and placed in the context 
of the current political situation and the 
situation in the electrical appliances market. 
Integrating quantitative and qualitative data 

served as the basis for outlining the logic, 
structure and content of a prototype 
smartphone app tailored to overcome 
information asymmetry and enhance 
environmentally responsible purchasing 
behaviour. 
Recent years have confirmed the persistent 
problems identified in this research, 
particularly the lack of consumer 
information and the limited adoption of 
environmentally informed purchasing 
behaviour. Integrating quantitative and 
qualitative data served as the basis for 
outlining the logic, structure and content of 
a prototype smartphone app tailored to 
bridge the information asymmetry and 
reinforce environmentally responsible 
purchasing behaviour. 

Results and Discussion 

 
The main results show that price is more 
important than energy efficiency when 
choosing an appliance. Digital tools such as 
smart apps and real-time analytics 
effectively support environmentally 
conscious purchasing. Each appliance goes 
through production, transportation, use and 
disposal phases, each of which has a 
different environmental impact. In 
manufacturing, 31% of consumers refused 
to purchase more expensive but more 
efficient appliances due to uncertainty 
about the return on investment within three 
years. If a three-year warranty is 
guaranteed, 42% would opt for more 
expensive, energy-efficient appliances. 
Manufacturers should, therefore, include 
innovative features such as self-
optimization, energy monitoring and 
modular designs to facilitate repairs. In the 
transport phase, only 19.3% of consumers 
preferred domestic products, while 8.3% 
considered transport distances but did not 
have enough information on origin and 
driving distances. Á significant 43% did not 
decide based on the product's origin or the 
distance travelled. This suggests the need 
for transparent labelling of the place of 
production and transport distances to help 
consumers make environmentally 
responsible choices. 
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Transport burden coefficient 
 
If retailers were required to publish 
information on the distance products have 
travelled from the manufacturer to the 
warehouse, consumers could make more 
informed environmental choices. This 
information could include a 'transport load 
factor', which would give an approximate 
level of ČO₂ emissions depending on the 
distance and mode of transport. QR codes 
and international databases could facilitate 
access to this information. More than half 
(54.1%) of appliances are purchased online, 
highlighting the importance of delivery 
methods in determining environmental 
impact. Parcel services are preferred 
(efficient delivery and minimizing 

emissions), while express couriers and 
personal collection by car (chosen by 89%) 
are the least environmentally friendly. In 
addition, 30% of consumers sometimes fail 
to collect their parcels, which causes 
additional emissions. The survey found that 
the age of consumers has no impact on 
parcel pick-up behaviour. 
 
The main environmental factor of using 
appliances is electricity consumption, which 
is responsible for 39.5% of greenhouse 
gases. Čonsumers spend more time deciding 
on more expensive appliances, which links 
higher prices with a longer decision-making 
process. Fig 1 shows the length of the 
purchase decision-making when buying 
selected appliances. 

 

 
 

Fig 1. Length of the purchase decision-making regarding the type of electrical appliances 
 
The investigation confirmed the assumption 
that the price of an appliance directly 
influences consumer decision time and 
showed a moderate correlation (0.67). 
Čonsumers typically spend longer choosing 
more expensive appliances, such as 
computers or televisions, due to gathering 
detailed information and expecting a longer 
lifetime. Indeed, the correlation between 
decision-making time and product life 
expectancy proved strong (correlation 
0.86). 
 
Energy labels should provide consumers 
with precise data on annual energy 
consumption and operating costs to help 
them make purchasing decisions. 

Respondents were asked whether they used 
energy labels when choosing appliances and 
whether they could calculate their annual 
running costs based on them (Fig 2). 
Álthough 52% of respondents said they 
always rely on energy labels, the results 
showed significant gaps in their 
understanding. Špecifically, 27% of these 
respondents could not consistently 
calculate the approximate annual costs and 
a further 22% could only make these 
calculations occasionally. 
 
Research shows that current energy labels 
are not fully effective. Most consumers 
cannot estimate annual running costs from 
labels but prefer this information to be 
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displayed. Without understanding the link 
between energy consumption and costs, 
consumers may choose less efficient 

appliances because of uncertainty about the 
return on investment. 

 
 

Fig 2. Using energy labels 
 
Importance of parameters in purchase 
decision-making 
 
The respondents were asked about the 
importance of appliance parameters 
according to the significance they gave them 
while choosing (Fig 3). The right part of the 

Fig shows the average price for a given 
appliance. When comparing the average 
price and the values obtained from the 
Likert scale, it is evident that for more 
expensive appliances, all parameters were 
evaluated as more important than for 
cheaper variants. 
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Fig 3. Importance of parameters for selected electrical appliances 
 
The Likert scale showed a key relationship 
between price and energy consumption. For 
87% of respondents, price was equally or 
more important than consumption, which is 
consistent with previous findings that 42% 
of respondents are hesitant to purchase 
more expensive, energy-efficient appliances 
due to uncertainty about the return on 
investment. To encourage better choices, 
consumption should be reflected in product 
prices, possibly through excise duty or tax 
advantages for green products. 
 
Disposal, the last life cycle stage, has a 
significant environmental impact. 
Áppliances contain harmful substances and 
valuable recyclable materials such as gold, 
copper and iron. The survey found that 
24.5% of respondents are unaware of take-
back programs, and 17.2% know about 
them but do not participate. The regular use 
of take-back schemes is low (19.4%), with 
26–45-year-olds being the least likely to 
participate. Áround 30% of respondents use 
take-back occasionally, but only for large 
appliances, and do not know what the 
options are for small appliances. Better 
informing this group about convenient take-
back options, such as in-store take-back, 
could increase participation. Á further 33% 
of respondents never use take-back due to 
lack of awareness, which represents further 
potential for improvement. 
 

In the age of widely available modern 
technologies, it is possible to facilitate 
purchasing decisions for consumers when 
buying electrical appliances through an 
interactive application on a smartphone. 
The survey among respondents showed that 
most of them were not sufficiently informed, 
had no access to information about the 
environmental impact of appliances, or did 
not know where and how to look for them. 
The smartphone, which is now a standard 
device, has a camera. Utilizing this tool, a 
personal device can be used as a reader. In 
unison with the application, it can quickly 
work with the read data, create 
comparisons, and inform consumers. Using 
the application, in the first step, the 
consumer would scan the QR code on a new 
energy label, his energy supplier, or directly 
on the price per 1 kWh. The application 
would allow you to quickly and easily 
compare multiple appliances and prepare a 
calculation of a return on investment.  
 
For the application to work, it is necessary 
to create a central database into which 
manufacturers and carriers would scan the 
QR code of the product. Čarriers would 
enter the type of transport used for a 
particular route. Čonsumers would have 
access to the database by scanning the QR 
code on the energy label. 
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When the manufacturer dispatches the 
finished electrical appliances, he provides 
each piece with the QR code. This code is 
read using the manufacturer's application, 
so the product record is inserted into a 
central database. The manufacturer 
supplements the information with technical 
data on the appliance, particularly its 
consumption. The manufacturer also adds 
the place of production and the model 
designation of the product. The carriers are 
the next part in order. Every carrier reads 
each transported product at the place where 
the goods are handed over to another 
carrier or seller. Át the same time, a carrier 
must state the type of transport from which 
the proposed transport load coefficient is 
derived. The database will thus have 

information about the route taken by 
individual appliances and the mode of 
transport used. The seller will provide an 
energy label as soon as the product is ready 
for sale. New energy labels already contain 
the QR code in the upper right corner. It will 
be a code referring to the product in the 
database. The user scans the code with the 
help of a smartphone, based on which 
information about a product is displayed, 
see Fig 4. The app can use artificial 
intelligence to provide personalized 
recommendations. Based on the user's 
profile, appliance usage habits and 
historical data, the system can suggest 
optimal energy-saving devices with the 
shortest return on investment. 

 

    
Fig 4. Detailed scheme of the proposed application 

 
The user records the price for the scanned 
appliance and chooses which appliances he 
is interested in calculating the return on 
investment. The data on the price of 
electricity from energy suppliers available 
to the application will be used. Without data, 
the application can work with an average 
price. Át the same time, the user can choose 
whether he/she belongs to the category of 
below average, average, or excessive device 
users. For example, if the appliance is placed 

in a recreation facility with irregular use or 
if the appliance is purchased for a multi-
member household and is expected to be 
used daily. Áfter entering all the data, the 
application could be used to compare the 
transport burden coefficients of individual 
appliances or to inform about the amount of 
tax paid for the transport of the appliance. If 
the purchase of an appliance is associated 
with a high coefficient of transport load, and 
thus with the high taxation of the appliance, 
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it should be the demotivation to purchase 
such a product because the final price will 
not sufficiently reflect the quality of the 
appliance because the excise tax or high 
duty creates a large part of the price. 
 
Recent advances in digital sustainability 
tools show the need to integrate artificial 
intelligence and blockchain to engage 
consumers and implement policy more 
effectively. 
 
From an economic point of view, it is 
understandable that with the development 
of modern technologies, products become 
cheaper (Guarascio & Pianta, 2017). If the 
price of appliances falls due to technical 
progress, this is all right. However, suppose 
the price falls too fast, for example, due to 
the penetration of a new part of the market. 
In that case, this low price is redeemed by 
the low quality of appliances, which often 
affects energy efficiency (Wang et al., 2024). 
The market is thus flooded with large 
quantities of inefficient appliances. Án 
uneconomical appliance must be seen as an 
appliance with a negative externality, which 
must be internalized (Hacopian Dolatabadi 
et al., 2023). This means producing higher 
quality and more economical electrical 
appliances, which can be achieved by 
extending the mandatory warranty period, 
taxing uneconomical appliances with excise 
duty, and, conversely, reducing the VÁT rate 
for the most economical electrical 
appliances (De Áyala & Šola , 2022). These 
measures would be reflected in the final 
price of appliances, which would be 
significantly higher than at present. 
Increasing the price of appliances would 
also reduce the demand for them, thereby 
reducing the consumption of valuable 
resources used in their production. This will 
have a positive impact on the environment 
(Wu et al., 2024). Áppropriate steps must be 
taken to slow down the trend of cheaper 
electrical appliances and to support their 
high quality and energy efficiency. One way 
to reduce carbon emissions and increase 
energy use is to work with new technologies 
and procedures (Gul & Čhaudhry, 2022). It is 
necessary to disadvantage electrical 
appliances that above average burden the 
environment (Kouloumpis et al., 2023) and, 
on the contrary, to favour those that 

represent the least burden. For this purpose, 
a transport burden coefficient was 
proposed, according to which it would be 
possible to internalize the negative 
externality in the form of ČO2 released 
during the transport of electrical appliances. 
One of the possibilities is the introduction of 
a ČO2 tax, as suggested by the study by 
Bra nnlund et al. (2007). However, in the 
case of the so-called carbon tax, the impact 
on different social classes must also be 
considered (To bben et al., 2023). 
 
Environmental protection is an increasingly 
topical issue in society. Álthough efforts to 
reduce the negative impacts of human 
activity are also advancing in the field of 
household appliances, research and an 
accompanying analysis revealed several 
problems associated with single phases of 
the electrical appliances' life cycle. 
 
Limitations 
 
The limit of the work is a considerable scope 
of this issue. Á detailed analysis of all the 
factors that affect environmental pollution 
by electrical appliances makes it possible to 
go much deeper into every phase of their life 
cycle. More detailed research should be 
directed to analyzing specific problems 
within individual phases of the life cycle of 
electrical appliances. The transport burden 
coefficient should also be further developed 
as a tool to guide consumers towards the 
purchase of more environmentally friendly 
appliances. 

Conclusion 

 
This study highlights the growing 
importance of integrating new digital 
technologies - such as artificial intelligence, 
blockchain, augmented reality and 
connected databases - into consumer 
decision-making tools. By analyzing 
purchasing behaviour from 2021 and 
aligning the findings with current digital 
advances and policy directions in 2025, the 
proposed application offers solutions for 
the future to promote sustainability in the 
electrical appliance market. Improving 
energy literacy, increasing the transparency 
of supply chains and facilitating access to life 
cycle data remain essential to promote 
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informed and environmentally responsible 
consumption. The recommendations of the 
study are therefore important to guide 
future strategies in innovation, regulation 
and consumer education in the context of 
digital sustainability. Future research 
should examine the long-term impact of 
digital tools on sustained energy efficiency 
improvements across different consumer 
demographics and regions. How 
behavioural interventions can be 
dynamically adapted using ÁI-based 
insights to increase their effectiveness over 
time should be explored. In addition, 
interdisciplinary studies combining digital 
innovation, behavioural science and policy 
analysis could identify more robust 
mechanisms to promote sustainable 
consumption patterns in the household 
sector. Further research should focus on 
longitudinal experimental designs to track 
actual behavioural changes over more 
extended periods. There is also a need to 
develop theoretical models capturing the 
interaction between technology acceptance, 
behavioural economics and environmental 
psychology in the context of smart appliance 
adoption. It is recommended that appliance 
manufacturers integrate innovative features 
to enable real-time feedback on energy 
consumption, user adaptation and 
predictive maintenance alerts. 
Policymakers should support the 
introduction of standardized digital energy 
labels accessible via smartphones to 
simplify decision-making. In addition, 
educational campaigns aimed at increasing 
digital and energy literacy among 
consumers, particularly focusing on under-
represented groups, should be designed to 
maximize inclusive uptake of energy-
efficient appliances. Čompanies should 
invest in user-centred design strategies that 
reduce the complexity of innovative features 
and make them intuitive for different age 
and skill groups. In addition, public-private 
partnerships could accelerate the diffusion 
of innovation by subsidizing the upfront 
costs of smart energy-efficient appliances 
for low-income households. 
 
Research has confirmed that integrating 
digital innovations into consumers' 
decision-making processes significantly 
increases the use of energy efficient 

appliances and promotes sustainable 
consumption patterns. From a theoretical 
perspective, the findings demonstrate the 
relevance of technology acceptance models 
when extended with behavioural economics 
principles and environmental awareness 
factors. The interaction of real-time 
feedback mechanisms and personalized 
consumer engagement strategies shows the 
potential of dynamic models that adapt to 
evolving user needs and preferences. The 
application of blockchain technology to 
supply chain transparency has proven to be 
theoretically sound in building consumer 
trust and influencing purchase intentions. 
Moreover, the results highlight that an 
interdisciplinary framework combining 
digital innovation, consumer behaviour 
theories and sustainability science offers a 
more comprehensive understanding of the 
dynamics of modern consumption. The 
evidence supports the theoretical 
proposition that informed decision-making 
enabled by transparent and accessible 
digital tools is critical to achieving 
widespread adoption of energy-efficient 
technologies. Therefore, theoretical models 
of consumer behaviour should increasingly 
incorporate factors related to digital 
literacy, perceived ease of use of smart 
technologies and the credibility of 
environmental claims. The research thus 
forms the basis for refining theoretical 
constructs that explain how the digital 
environment mediates sustainable 
consumer behaviour in the appliance sector. 
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