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Abstract: The United Nations Sustainable Development Goals (SDGs), 
particularly Goals 11, 12, and 13, emphasise environmental sustainability and 
innovative solutions to reduce waste and carbon emissions. Despite rising 
global awareness, green mobile applications that promote recycling, reuse, and 
responsible consumption remain underutilised, especially in emerging 
economies. Prior studies mainly examine green products and general  
pro-environmental behaviours, offering limited insight into green application 
adoption in daily life. Addressing this gap, this study investigates how 
perceived eco-innovation, perceived tech-savviness, and environmental 
consciousness influence green application use among Egyptian consumers. 
Survey data from 158 smartphone users were analysed using SPSS and 
SmartPLS. Results show that perceived eco-innovation and perceived  
tech-savviness significantly and positively affect green application use, while 
environmental consciousness significantly influences perceived eco-innovation. 
However, the moderating role of environmental consciousness between  
tech-savviness and green application use is not supported. The study 
contributes an integrated explanation of green application underuse and 
provides practical guidance. 
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consciousness; Egypt. 
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1 Introduction 

Ecological innovations and sustainability have gained significant attention across various 
disciplines as urgent global concerns. According to recent statistics, information 
technology (IT) accounts for approximately 4% of total global greenhouse gas (GHG) 
emissions (The World Bank and ITU, 2024). This environmental impact has increased 
alongside growing consumer awareness and concern regarding the ecological footprint of 
daily products and services (Teniola et al., 2025; Uz Zaman et al., 2024). 

The urgency of this issue stems from the severe threats posed by GHG emissions, 
energy waste, and pollution. These factors collectively contribute to climate change and 
environmental degradation (Song et al., 2024). As part of the solution, green information 
technology (GIT) has emerged as a framework aimed at mitigating these negative 
environmental effects (Abdullah and Lim, 2023; Sharma et al., 2025). 

Although global efforts have historically focused on establishing policies to restrict 
GHG emissions, the growing economies of developing nations have only recently been 
incorporated into this discourse (Kaplinsky et al., 2009; Clark, 2024; Kanuri et al., 2025). 
Prior sustainability research has investigated customer adoption of green innovations 
(e.g., Kapoor et al., 2014; Walia et al., 2020; Nadeemi et al., 2025). However, the 
majority of studies predominantly focus on green products (Walia et al., 2020), green 
assets (Taneja et al., 2023), and green behaviours (Dokmai, 2018), rather than the daily 
living patterns adopted by consumers. 

These consumer behaviours are strongly influenced by technology and habitual 
reliance on smartphones (Asongu and Odhiambo, 2023). 
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The rapid expansion of smartphone usage presents a unique opportunity for 
sustainable digital solutions. Global smartphone ownership has surged by approximately 
200% from 2019 to 2024, reaching nearly 4.5 billion users worldwide (Degenhard, 2024). 
In Egypt, reports from NAOS (2024) and Statista (2024) indicate a 180% increase in 
smartphone users since 2022, with over 70% of the population now owning or using a 
smartphone. 

This widespread digital adoption has fuelled exponential growth in the mobile 
application market, with over 8.9 million applications available to consumers 
(Degenhard, 2024). However, this expansion has also led to fragmented influences on 
consumer behaviour and attitudes (Huang and Benyoucef, 2023; Zolkepli et al., 2021; 
Hoti, 2025). 

To address the environmental impact of IT, GIT practices have been classified into 
two key dimensions (Jenkin et al., 2011): 

1 Direct impact (green IT-in): reducing the negative environmental footprint of IT 
itself. 

2 Indirect impact (green IT-for): using IT to support broader sustainability initiatives 
across industries (Hasan et al., 2024; Naim, 2021). 

Within this framework, green mobile applications play a critical role in driving 
sustainable practices. Brauer et al. (2016) define green mobile applications as digital 
solutions that actively promote environmental sustainability, operational efficiency, and 
strategic eco-friendly processes. These applications must either directly reduce 
environmental harm, such as lowering waste or emissions, or indirectly support 
sustainability efforts by enhancing decision-making and management efficiency (Haraty 
and Bitar, 2019; Hasan et al., 2024; Melville, 2010). 

Although the concept of green mobile applications is well documented, it remains 
underutilised in many sustainability studies (Brauer et al., 2016; Haraty and Bitar, 2019; 
Huang and Benyoucef, 2023). For instance, while the term is frequently applied in 
research on food waste reduction applications (Balińska et al., 2024; Bolwig et al., 2021; 
Haas et al., 2022), its broader applications in environmental sustainability are less 
explored. 

This study therefore adopts an inclusive perspective, whereby any mobile application 
that contributes to waste reduction or fosters sustainable consumer behaviour is 
considered a ‘green app’. 

Egypt presents a unique context for green app adoption due to rapid urbanisation. 
This process has led to a significant decline in green spaces and associated environmental 
challenges, including heat islands, air pollution, and high energy consumption (Desouki 
et al., 2024; Mason, 2023; Hegazy et al., 2017). In response, initiatives such as rooftop 
greening have emerged, offering both environmental and social benefits (Desouki et al., 
2024). 

The country’s Sustainable Development Strategy, Egypt Vision 2030, emphasises 
green economy policies and sustainable planning. This strategy particularly focuses on 
enhancing green infrastructure through spatial planning in regions such as the River Nile 
and Maadi (El Dessouky, 2023; Mahmoud and Selman, 2011). In the building sector, 
high energy use and CO2 emissions are being addressed through green and solar 
technologies. However, adoption remains constrained by high initial costs (Marzouk  
et al., 2022). 



   

 

   

   
 

   

   

 

   

    Unlocking green app adoption in Egypt 199    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Similarly, the agricultural sector is adopting solar-powered drip irrigation systems 
aligned with the water-energy-food-ecosystems (WEFE) nexus. These systems improve 
sustainability and resource-use efficiency (Karnib et al., 2025). Public support for 
renewable energy, particularly in regions such as the Suez Canal Economic Zone, is 
driven by anticipated economic benefits (Ali, 2020). Accordingly, policy efforts 
increasingly emphasise infrastructure development, subsidies, and training programs to 
promote sustainable technologies (Karnib et al., 2025). 

In the context of Egypt as an emerging economy, there have been few investigations 
into sustainable application usage. For example, Tarek and Ibrahim Nasreldin (2023) 
examined green applications that support sustainable transportation practices, while Abed 
et al. (2024) referred to green applications that promote energy efficiency and energy 
saving. Other types of applications have also become a focal point for sustainability 
scholars, such as recycling applications (Seif et al., 2023), which are likewise an area of 
interest in the present research. 

To this end, the present study aims to address the following research question: ‘What 
factors are associated with consumers’ adoption of green mobile applications in Egypt, 
and how can these applications effectively promote sustainable behaviours in daily life?’ 
Unlike previous studies that primarily focus on green products, green assets, or general 
eco-friendly behaviours, this research specifically examines green mobile applications as 
a medium for sustainable consumer engagement. 

Accordingly, the study makes three key contributions. First, it provides an integrated 
framework for understanding the determinants of green application adoption in an 
emerging economy, accounting for both technological and behavioural dimensions. 
Second, it extends the concept of GIT to mobile applications, highlighting their direct and 
indirect roles in fostering sustainability. Finally, it offers practical insights for 
policymakers, application developers, and sustainability practitioners regarding the 
design and promotion of green mobile applications that encourage eco-friendly 
behaviours among a rapidly growing population of smartphone users in Egypt. 

2 Literature review and conceptual model 

2.1 Stimulus-organism-response (SOR) theory 

This study is grounded in the SOR framework proposed by Mehrabian and Russell 
(1974). Within this framework, perceived eco-innovation represents the stimulus, 
reflecting the eco-friendly and innovative cues embedded in green mobile applications. 
Perceived tech-savviness and environmental consciousness constitute the organismic 
states through which these stimuli are processed and interpreted. Green application use 
represents the behavioural response. Accordingly, eco-innovative cues are expected to 
influence usage behaviour directly and through users’ internal technological and 
environmental states. These relationships are examined within the boundary conditions of 
green mobile applications used by smartphone users in Egypt. 

2.2 Perceived eco-innovation: concept and definition 

The concept of eco-innovation is broadly defined as a set of techniques, processes, 
systems, and products that reduce or avoid harmful impacts on the environment (Vence 
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and Pereira, 2018). While traditional definitions mainly focus on the production and 
industry level, Kemp and Pearson (2008) define eco-innovation as “the production, 
assimilation, or exploitation of a product, production process, service, or management or 
business method that is novel to the industry and which results, through its life cycle, in a 
reduction of environmental risk, pollution, and other negative impacts of resources as 
compared to relevant alternatives” (Kapoor et al., 2014; Sharma et al., 2024). 

Due to rising environmental pressures, eco-innovation has emerged as a critical 
strategic instrument for achieving sustainable development in manufacturing businesses. 
In the past, investment in environmental activities was often considered unnecessary. 
However, stringent environmental legislation and the expansion of environmentalist 
movements have altered competitive rules and business practices (Sezen and Çankaya, 
2013). 

This study shifts the focus to the consumer perspective. Accordingly, eco-innovation 
is treated as a perceived attribute. It refers to the extent to which users recognise and 
evaluate the environmental improvements and innovative features of the application. 

2.3 Perceived eco-innovation and green application use 

Green consumption behaviour refers to actions that minimise, or have minimal, negative 
impact on the environment. Such actions often involve recycling, carrying personal 
shopping bags, and using eco-friendly products and services (Sharma et al., 2024; Walia 
et al., 2020). 

In the context of this research, green consumption behaviour is reflected in the use of 
green mobile applications to reduce waste and protect the environment. Mobile 
technology offers environmental researchers and activists new opportunities to promote 
pro-environmental behaviour and environmental consciousness. It is portable, accessible 
from anywhere, and easy to use, creating an integrated communicative environment in 
which being online is no longer a discrete state (Typhina, 2015). 

Applications for mobile devices have a significant impact on consumer purchasing 
experiences, generating new opportunities for businesses. Mobile applications are 
projected to exert a substantial influence on consumer purchase behaviour while 
simultaneously contributing to environmental sustainability (Doğan et al., 2022). 

Living-green applications are increasingly expanding their reach to support 
individuals in adopting greener lifestyles. These applications provide a variety of  
eco-friendly options for everyday activities, such as commuting, shopping, and energy 
use. Examples include using public transportation or avoiding the use of clothes dryers. 
Some applications additionally offer lists of improvement suggestions or provide 
information about local sites and businesses. 

The diversity of green applications reflects the wide range of approaches available for 
living in a more environmentally friendly manner (Zeybek, 2020). 

The use of green applications aligns with the sustainable development objectives 
declared by the United Nations in 2015 with a view to 2030. These objectives include 
Goal 9 (industry, innovation, and infrastructure), which focuses, among other aspects, on 
fostering innovation, and Goal 12 (responsible consumption and production). The use of 
mobile applications to encourage pro-environmental behaviour has become one of the 
most significant applications of modern technology and can effectively contribute to the 
conservation of the natural environment (Balińska et al., 2021). 
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The literature underlines the importance of green marketing strategies, such as  
eco-innovation, in influencing consumer behaviour toward environmentally friendly 
products. This suggests that eco-innovation may play an important role in increasing the 
use of green applications (Ahmed and Prabhakar, 2023). In this study, eco-innovation is 
conceptualised as a perceived attribute rather than an objective technical property. This 
distinction is critical because consumer adoption is driven by users’ subjective 
evaluations. 

Environmental consciousness acts as a cognitive lens. Individuals with higher levels 
of environmental awareness are more likely to recognise and appreciate the innovative 
green features of an application. While the technical specifications of an application 
remain constant, the recognition and valuation of these innovations are shaped by user 
characteristics. Consequently, a more environmentally conscious consumer is more likely 
to perceive an application as eco-innovative compared to a less environmentally 
conscious user. 

Accordingly, the following hypothesis is proposed: 

H1 Perceived eco-innovation has a positive impact on green application use. 

2.4 Perceived eco-innovation and perceived tech-savviness 

Tech-savviness refers to an individual’s self-assessed ability and confidence in using 
modern digital technologies. This includes frequent use of smartphone applications, 
familiarity with digital features, and a willingness to engage with technological 
challenges as learning opportunities (Salah and Ayyash, 2024). 

While much of the prior literature treats technological skills as a pre-existing 
capability that facilitates the adoption of advanced digital innovations, this study adopts a 
complementary perspective grounded in the technological pervasiveness framework 
proposed by Cecere et al. (2014). This framework suggests that green information and 
communication technologies (ICTs) are inherently pervasive, gradually embedding 
themselves into everyday practices and expanding users’ technological familiarity 
through continuous exposure and interaction within a growing innovation ecosystem. 

From this perspective, eco-innovative digital applications do not merely depend on 
users’ existing technological competencies. Rather, they create interactive environments 
that encourage exploration, experimentation, and engagement with novel features.  
In emerging markets such as Egypt, green applications frequently incorporate  
digital-environmental functionalities, including waste-tracking dashboards, sustainability 
indicators, and reward-based feedback systems. These features require users to interact 
with unfamiliar digital elements. Through repeated use, such interactions may foster 
greater perceived technological familiarity and confidence. 

Supporting this view, prior research indicates that novel and complex eco-innovations 
impose greater cognitive demands on users. These demands require individuals to invest 
time and mental effort to understand how the technology operates and how its features 
can be effectively utilised (Paparoidamis et al., 2019). Although this process does not 
necessarily imply objective skill acquisition, it may enhance users’ self-perceived 
technological confidence through cognitive engagement and experiential learning. 

Accordingly, tech-savviness in this study is conceptualised as a perceptual construct, 
reflecting users’ self-reported technological familiarity and confidence rather than 
objective technical skill. Within this perceptual framework, applications perceived as 
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highly eco-innovative are expected to cognitively challenge users and stimulate 
engagement with advanced digital features, thereby strengthening perceived  
tech-savviness. 

Thus, the following hypothesis is proposed: 

H2 Perceived eco-innovation has a statistically significant positive influence on 
perceived tech-savviness. 

2.5 Perceived tech-savviness and green applications 

Technological advancements have influenced many aspects of society, requiring 
consumers to possess technical skills ranging from basic to advanced levels.  
Tech-savviness refers to an individual’s proficiency in using modern technology. User 
competence and technological knowledge are believed to play an important role in 
facilitating technology adoption (Salah and Ayyash, 2024). 

Tech-savviness varies across demographic groups. Younger individuals, particularly 
millennials, tend to demonstrate higher levels of tech-savviness due to their exposure to 
technology-rich environments. In contrast, older generations often experience greater 
difficulty adapting to new technologies, which results in lower perceived ease of use. 
Educational attainment and employment status are positively correlated with  
tech-savviness, while wealthier individuals are more likely to be tech-savvy due to 
greater access to digital devices and earlier exposure to emerging technologies. Gender 
differences have also been identified, with women generally reporting lower enthusiasm 
and higher levels of technology-related anxiety (Nair and Bhat, 2021; Sengupta and 
Tomczyk, 2025). 

Dewan and Benckendorff (2013) investigated how tech-savviness influences the use 
of mobile devices among young travellers, with a particular focus on Generation Y. Their 
results indicated that tech-savvy individuals tend to use mobile devices for a broader 
range of tasks while travelling domestically, suggesting that tech-savviness exerts a 
stronger influence on mobile search behaviour than impulsiveness. 

Similarly, customers’ technological savviness has been found to significantly and 
directly influence e-commerce adoption among Palestinian SMEs (Salah and Ayyash, 
2024). Prior studies have also shown that having sufficient awareness of self-service 
technologies encourages consumers’ intentions to use and adopt them (Guan et al., 2021; 
Skaf et al., 2025). 

Previous studies have often relied on self-reported purchasing intentions to measure 
innovation adoption. In the context of sustainable initiatives, such as green hospitality, 
green consumption involves active participation in environmentally friendly practices 
(Sharma et al., 2024). Similarly, the use of green applications can be viewed as a 
reflection of an individual’s willingness to adopt sustainable technologies. Prior research 
has consistently shown that tech-savvy consumers are more likely to make online 
purchases (Menon, 2018). 

In addition, SMEs led by owners with higher levels of tech-savviness demonstrate a 
greater likelihood of adopting e-business technologies. This relationship is supported by 
empirical findings that link IT skills to successful technology adoption (Satar and Alarifi, 
2022). 

This suggests that individuals with higher levels of technological proficiency are 
more predisposed to embracing new technologies, including those aimed at 
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environmental sustainability, such as green applications in the present research. Despite 
this, a substantial research gap exists regarding the impact of tech-savviness on the use of 
green applications, particularly in the context of eco-innovation adoption. 

While existing literature has extensively examined the relationship between 
environmental awareness and green application usage, the effect of tech-savviness 
remains understudied. Accordingly, this study aims to investigate how tech-savviness 
influences the adoption and effective use of green applications. By focusing on  
tech-savviness, the study seeks to provide deeper insights into the factors driving green 
technology usage in Egypt, where the influence of tech-savviness on green application 
use has received limited empirical attention. 

Therefore, the following hypotheses are proposed: 

H3 Perceived tech-savviness has a statistically significant positive influence on green 
application use. 

H4 Perceived tech-savviness mediates the relationship between applications’  
eco-innovation and green application use. 

2.6 Environmental consciousness and the use of green applications 

Environmental consciousness is defined as ‘an element of the belief system that denotes 
specific psychological influences related to individuals’ propensity to join  
pro-environmental behaviour regimes’ (Zelezny and Schultz, 2000). It is grounded in the 
premise that human activity contributes to various ecological issues within the ecosystem 
(Agrawal et al., 2023; Sengupta and Tomczyk, 2025). 

Environmental consciousness is increasingly viewed as a pathway toward a 
sustainable future. It presents both opportunities and challenges for organisations 
operating in environmentally sensitive markets (Hameed et al., 2022). 

Accordingly, in this study, environmental consciousness is operationalised as a 
cognitive-affective construct that captures environmental awareness, environmental 
concern, and a general pro-environmental orientation, rather than actual  
pro-environmental behaviour. 

Chang et al. (2023) identified a moderating effect of environmental consciousness on 
consumer behaviour and purchasing intentions, indicating that the level of environmental 
consciousness among recipients of green messages influences their engagement in  
eco-friendly behaviours. Moreover, environmental consciousness has been shown to 
foster and influence eco-innovation in the hotel industry, encouraging businesses to adopt 
green technologies and practices that align operations with sustainability objectives and 
stakeholder expectations (Sharma et al., 2020). 

In addition, environmental consciousness moderates the relationship between 
perceived consumer effectiveness and green purchase behaviour. Specifically, individuals 
with higher levels of environmental consciousness exhibit a stronger relationship between 
perceived consumer effectiveness and green purchase behaviour than those with  
lower levels (Kautish et al., 2019). Accordingly, consumers with high environmental 
consciousness may be more inclined to use green applications when they believe these 
tools contribute positively to environmental sustainability. 

Thus, the following hypotheses are proposed: 
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H5 Environmental consciousness moderates the relationship between perceived  
tech-savviness and green application use. 

H6 Environmental consciousness has a statistically significant influence on perceived 
eco-innovation. 

Taken together, the preceding theoretical discussion highlights how perceived  
eco-innovation, tech-savviness, and environmental consciousness interact to shape green 
application use. Building on this integrated perspective, the following conceptual model 
synthesises the proposed relationships and hypotheses examined in this study. 

Figure 1 Research model 
  

 

 

 

 

 

 

 

 

 

H4: Perceived eco-innovation                    Tech-savviness                    Green application use 

Perceived  
eco-innovation  

Environmental 
consciousness 

Green application 
use 
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H6 

H1 

H3 H2 

H5 

 

Source: Authors’ work 

3 Research methodology 

This research aims to investigate the factors that influence green application use. 
Therefore, it adopts a deductive research approach. Accordingly, the use of a  
causal-deductive approach leads to a quantitative research design employing 
questionnaire-based instruments. 

3.1 Research context 

Egypt offers a uniquely fertile context for green application adoption, driven by a 
convergence of environmental challenges, progressive policy frameworks, and culturally 
rooted sustainability practices. Anchored in the Egypt Vision 2030 strategy, the country 
has prioritised sustainable development across multiple sectors (Hegazy and Tohlob, 
2024), thereby establishing a policy foundation that supports the integration of green 
technologies. 

Rapid urbanisation has intensified environmental pressures by diminishing green 
spaces and increasing energy demand. This context has heightened the relevance of 
digital green solutions, such as applications that support rooftop greening or energy 
management (Soliman and Mehanna, 2023; Nabawy et al., 2025). The building sector, 
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which accounts for approximately 60% of Egypt’s electricity consumption, represents a 
critical target for sustainability transformation. Green technologies, including solar panels 
and productive façades, offer high-impact opportunities for reducing energy use and 
emissions (Helmi et al., 2024). 

In the agricultural sector, innovative practices such as solar-powered drip irrigation 
systems are already demonstrating Egypt’s potential for resource-efficient solutions 
(Abdelhamid et al., 2025). Moreover, Egypt’s approach to green infrastructure extends 
beyond purely environmental considerations to incorporate cultural and historical values, 
underscoring the importance of context-sensitive sustainability solutions (Abdou et al., 
2016). 

Although high initial investment costs remain a significant barrier, targeted 
government support through subsidies, training programs, and infrastructure development 
can substantially accelerate adoption. Accordingly, Egypt’s distinctive combination of 
policy ambition, urban and environmental urgency, and cultural depth positions it as a 
compelling case for examining green application adoption within the developing world. 

3.2 Research population and sampling 

Data were collected using an online, self-administered survey distributed via Google 
Forms. A non-probability convenience sampling approach was employed, which is 
appropriate given the targeted population of green mobile application users. Respondents 
were recruited through online channels, including social media platforms, (e.g., Facebook 
and WhatsApp), as well as personal and professional networks. 

To ensure sample relevance, specific inclusion criteria were applied. Participants 
were required to: 

1 be residents of Egypt 

2 be at least 18 years old 

3 own and regularly use a smartphone 

4 demonstrate awareness of green applications operating in Egypt. 

Accordingly, the survey began with a brief explanation of green applications within the 
Egyptian context, followed by screening questions designed to assess respondents’ 
familiarity with such applications before proceeding to the main questionnaire. 

A total of 158 valid responses were obtained, yielding a response rate of 
approximately 65%. According to Lund (2023), an appropriate survey sample size ranges 
between 139 and 388 respondents. Therefore, considering time, accessibility, and 
availability constraints, the final sample size of 158 respondents was deemed adequate 
for PLS-SEM analysis. Data were collected over a one-month period in July 2024. 

3.3 Green applications identification technique 

The identification process for green applications followed the selection procedure 
adopted by Carvalho and Silva (2021). Applications were identified using a search query 
conducted on the Google Play Store. Only free applications and those available for use in 
Egypt were included in the study. The search terms used were ‘recycling’, 
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‘sustainability’, ‘pollution reduction’, ‘food waste’, and ‘energy saving’, as summarised 
in Table 1. 
Table 1 Terms used to filter green applications 

Research query term Number of results Number of results included 
‘Recycling’ 28 5 
‘Sustainability’ 30 4 
‘Pollution reduction’ 8 3 
‘Food waste’ 10 2 
‘Energy saving’ 15 2 

Source: Authors’ work 

The initial pool consisted of 16 applications; however, not all were suitable for inclusion 
in the study. Figure 2 illustrates the exclusion process applied to the green applications. 
First, the application purpose as described on the Google Play Store was reviewed, and 
only applications with a clear green sustainability message were retained. Second, 
applications with a low download rate were excluded. Third, applications without an 
external webpage were also excluded. 

After applying these exclusion criteria, the final sample consisted of eight 
applications, as summarised in Figure 2. 

Figure 2 Application selection process 

Search on the Google Play with 
region of “Egypt” and Free 

applications = 91 

Relevant apps = 16 

Final sample = 8 

 
Title 

and description revision  

Exclusion criteria:  

- Low download rate 
- No external webpage 

 

Source: Authors’ work 

3.4 Measurements and scale development 

After selecting the applications, a self-administered online survey was designed to 
measure the study variables. A five-point Likert scale was used for all measurement 
items. The scale for eco-innovation (EI) was adapted from prior studies to capture 
respondents’ perceptions of application innovativeness. As the data were collected based 
on users’ subjective evaluations rather than technical audits, the construct was treated as 
perceived eco-innovation. 

Perceived eco-innovation was measured using scales adapted from Cheng and Shiu 
(2012), Yurdakul and Kazan (2020), and Moslehpour et al. (2023). Tech-savviness, in 
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turn, was measured using scales adapted from Alemi et al. (2018), Lavieri and Bhat 
(2019), and Kriswardhana and Esztergár-Kiss (2024). 

Tech-savviness was operationalised as a self-perceived, experience-based construct 
reflecting respondents’ digital engagement, perceived competence, and familiarity with 
smartphone-based services. The scale items captured: 

1 the frequency of everyday digital use (e.g., frequent use of smartphone applications 
and online social media) 

2 perceived competence and confidence in using smartphone features and engaging in 
online transactions 

3 general knowledge of mobile applications. 

Furthermore, environmental consciousness was measured using a scale adapted from 
Alsmadi (2007). Consistent with the conceptualisation adopted in this study, the scale 
captures environmental consciousness as a cognitive–affective construct, reflecting 
individuals’ awareness of environmental issues, emotional concern about environmental 
degradation, and general pro-environmental orientation. The measurement items assess 
respondents’ understanding of environmental problems, their concern for environmental 
protection, and their value-based support for sustainable practices, rather than actual  
pro-environmental behaviours. 

This operationalisation is particularly appropriate in the context of green application 
adoption, where users’ awareness and concern shape perceptions of, and adoption 
intentions toward, eco-innovative digital solutions. Finally, green application use was 
measured using scales adapted from Wan et al. (2012) and Yadav and Pathak (2017). 

Although the original measurement scales were developed in firm-or product-level 
contexts, they were adapted to the mobile application context by rephrasing item wording 
to reflect individual users’ perceptions and experiences with green applications. 
Specifically, references to ‘products’ or ‘firms’ were replaced with ‘green mobile 
applications’, while preserving the original conceptual meaning of each item. This 
adaptation approach is consistent with prior research that applies established innovation 
and technology perception scales to digital and service-based contexts. 

Respondents were first asked to identify any green mobile applications they use. They 
were then requested to complete the questionnaire, and demographic information was 
collected at the end of the survey. 

4 Data analysis 

This section presents the statistical analysis of the data. It begins with a descriptive 
analysis of the sample and the measurement items. Subsequently, structural equation 
modelling (SEM) was conducted using SmartPLS, including confirmatory factor analysis 
(CFA) and path analysis to test the research hypotheses. 

According to Hair et al. (2019), partial least squares structural equation modelling 
(PLS-SEM) is particularly suitable for models involving multiple latent variables and 
moderating relationships. It also performs well with relatively small to medium sample 
sizes and does not require strict normality assumptions. Accordingly, PLS-SEM is 
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appropriate for the objectives and data characteristics of the present study. The structural 
model generated through SmartPLS is presented in Figure 3. 

Figure 3 Structure model (see online version for colours) 

 

Source: Developed by the authors based on PLS findings 

4.1 Descriptive analysis 

A descriptive analysis of SPSS was run to describe some of the characteristics of the 
sample and to verify some of the assumptions required to perform statistical techniques 
(ensuring the assumption of the data normal distribution). The demographic 
characteristics of the respondents are presented in Table 2. 

The demographic data of the sample (N = 158) reveals a predominant representation 
of females (74.68%) and younger individuals, with the majority aged between 25 to 35 
years (65.19%). Geographically, most respondents reside in urban areas, specifically Giza 
(45.56%) and Cairo (41.77%). Income distribution is skewed towards lower income 
brackets, with 75.9% earning 20,000 or less, indicating potential economic constraints 
within the sample. Educationally, the sample is highly educated, with 57% holding a 
bachelor’s degree and 43% having postgraduate qualifications. The concentration of 
young, educated females from urban regions and lower income brackets highlights the 
need to consider potential biases when interpreting the study’s findings, as these 
characteristics may limit the generalisability to other demographic groups. 

4.2 Theoretical measures assessment 

To assess the validity and reliability measures, a CFA was conducted using PLS as the 
SEM tool version 3. As shown in Table 3, the measurement model was assessed 
according to four main criteria: factor loadings, convergent validity, discriminant 
validity, and reliability. 

According to Hair et al. (2010), factor loadings of more than 0.7 are considered 
strong, showing a well-defined factor structure, whereas loadings between 0.4 and 0.7 are 
moderate but still significant. According to this criterion, all factor loadings from the 
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preceding analysis are valid. Furthermore, convergent validity is established because the 
average variance extracted (AVE) for all variables surpasses 0.50. Furthermore, 
Cronbach’s alpha values exceed 0.70, which is regarded an acceptable level of internal 
consistency. 
Table 2 Descriptive analysis of sample 

Characteristics Frequency Percent 
Gender Males 40 25.316% 

Females 118 74.683% 
Total 158 100% 

Age From 18 to less than 25 22 13.924% 
From 25 to less than 35 103 65.189 % 
From 35 to less than 45 15 9.493% 
From 45 to less than 55 13 8.227% 
From 55 to less than 65 4 2.531% 
65 and above 1 0.632% 
Total 158 100% 

Region residence Giza 72 45.56% 
Cairo 66 41.77% 
Other 20 12.65% 
Total 158 100% 

Income level 10 K or less 70 44.3 
11 K to 20 K 50 31.6% 
21 K to 30 K 17 10.8% 
31 K to 40 K 9 5.7% 
More than 40 K 12 7.6% 
Total 158 100% 

Education level Bachelor’s or equivalent level 90 57% 
Master’s or equivalent level 44 27.8% 
Doctoral or equivalent level 24 15.2% 
Total 158 100% 

Source: Developed by the authors based on SPSS finding 

As shown in Table 4, the HTMT values between variables are all less than 0.9, indicating 
that discriminant validity is established across the constructs. 

As presented in Table 5, the R2 values indicate how much variance in the dependent 
variables is explained by the model’s predictors: tech-savviness (R2 = 0.013),  
eco-innovation (R2 = 0.131), and application use (R2 = 0.151). The low R2 for  
tech-savviness suggests other factors play a significant role. The modest R2 values for eco 
innovation and application use show moderate influence from the predictors, but also 
highlight the need for additional variables. These findings point to the complexity of the 
studied relationships and suggest further research to improve the model’s explanatory 
power. 
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To assess potential common method bias, a full collinearity assessment was 
conducted using the variance inflation factor (VIF) approach in SmartPLS. The results 
showed that all VIF values for the latent constructs ranged between 1.00 and 1.02, which 
are well below the recommended threshold of 3.3. This indicates that common method 
bias is unlikely to be a serious concern in this study (Kock, 2015). 
Table 3 Assessment of the model 

Variables Items Factor 
loading AVE Composite 

reliability 
Cronbach’s 

alpha Mean Standard 
deviation 

Perceived  
eco-innovation 

Eco1 0.651 0.586 0.898 0.879 3.9471 0.06123 
Eco2 0.799 
Eco 3 0.799 
Eco 4 0.820 
Eco 5 0.578 
Eco 6 0.848 
Eco 7 0.821 

Perceived  
tech-savviness 

Tech1 0.624 0.595 0.838 0.774 4.0032 0.06068 
Tech2 0.826 
Tech3 0.719 
Tech4 0.888 

Application 
use 

App1 0.639 0.509 0.919 0.755 3.2273 0.08687 
App2 0.635 
App3 0.738 
App4 0.824 

Environmental 
consciousness 

Con1 0.561 0.625 0.935 0.895 4.5937 0.04897 
Con2 0.507 
Con 3 0.863 
Con 4 0.933 0.524 0.763 0.569 3.2298 0.76721 
Con 5 0.913 
Con 6 0.819 
Con 7 0.829 

Source: Developed by the authors based on PLS findings 

Table 4 HTMTs (discriminant validity) 

 Tech-
savviness 

Environmental 
consciousness 

Eco-
innovation 

Application 
use 

con x Tech 
→ use 

Perceived  
tech-savviness 

     

Environmental 
consciousness 

0.143     

Perceived  
eco-innovation 

0.150 0.384    

Application use 0.293 0.241 0.398   
con x Tech → use 0.107 0.156 0.108 0.077  

Source: Developed by the authors based on PLS findings 
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Table 5 R2 of dependent variables 

 R-square R-square adjusted 
Tech 0.013 0.007 
Innov 0.131 0.126 
Use 0.151 0.134 

Source: Developed by the authors based on PLS findings 

Table 6 Full collinearity assessment (VIF) for common method bias 

Structural path VIF (original sample) 
Environmental consciousness → Eco-innovation 1.000 
Environmental consciousness → Green app use 1.009 
Environmental consciousness × Tech-savviness → Green app use 1.008 
Eco-innovation → Tech-savviness 1.000 
Tech-savviness → Green app use 1.014 

Source: Developed by the authors based on PLS findings 

Table 7 Effect size (f2) assessment of the structural model 

Path f2 (original sample) 
Environmental consciousness → Eco-innovation 0.151 
Environmental consciousness → Green app use 0.059 
Environmental consciousness × Tech-savviness → Green app use 0.010 
Eco-innovation → Tech-savviness 0.014 
Tech-savviness → Green app use 0.100 

Source: Developed by the authors based on PLS findings 

Effect sizes (f²) were assessed to evaluate the substantive impact of the exogenous 
constructs on the endogenous variables, following the guidelines proposed by Hair et al. 
(2019) Based on Cohen’s (1988) criteria, values of 0.02, 0.15, and 0.35 indicate small, 
medium, and large effects, respectively. The results indicate a medium effect of 
environmental consciousness on perceived eco-innovation (f² = 0.151). Small effects 
were observed for environmental consciousness on green application use (f² = 0.059) and 
for perceived tech-savviness on green application use (f² = 0.100). In contrast, the effect 
of perceived eco-innovation on tech-savviness (f² = 0.014) and the interaction effect of 
environmental consciousness × tech-savviness on green application use (f² = 0.010) were 
negligible, which is consistent with the unsupported structural relationships. 
Table 8 Predictive validity (Q2) 

Endogenous construct Q2 
Tech-savviness 0.005 
Perceived eco-innovation 0.099 
Green application use 0.040 

Note: Q2 predict values greater than zero indicate predictive relevance. 
Source: Developed by the authors based on PLS findings 
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Predictive validity was assessed using the PLSpredict (CVPAT) procedure. As shown in 
Table 8, all endogenous constructs exhibit Q² predict values greater than zero  
(tech-savviness = 0.005; perceived eco-innovation = 0.099; green application use  
= 0.040), indicating acceptable predictive relevance (Hair et al., 2019). 
Table 9 Testing hypothesis 

Hypotheses Beta 
coefficient (β) T-value P-value Results 

H1: Eco-innovation significantly influences 
using green applications. 

0.301 3.549 0.000 Supported 

H2: Eco-innovation significantly influences 
tech-savviness. 

0.118 1.122 0.262 Not 
supported 

H3: Tech-savviness significantly influences 
using green applications. 

0.215 2.103 0.036 Supported 

H4: Tech-savviness mediate the relationship 
between applications’ eco-innovation and 
using green applications 

0.025 0.92 0.357 Not 
supported 

H5: Environmental consciousness 
moderates the relationship between  
tech-savviness and green application use. 

0.057 0.812 0.417 Not 
supported 

H6: Environmental consciousness 
significantly influences eco innovation. 

0.361 3.853 0.000 Supported 

Source: Developed by the authors based on PLS 

5 Discussion of results 

The findings reveal significant relationships between tech-savviness and green 
application use, eco-innovation and green application use, and environmental 
consciousness and eco-innovation. However, the influence of eco-innovation on  
tech-savviness and the moderating effect of environmental consciousness between 
perceived tech-savviness and green application use were not observed. Additionally, 
there was a lack of a mediation effect of tech-savviness between eco-innovation and 
green application use, which implies that people adopt green applications driven by  
eco-innovation regardless of how tech-savvy they are, showing that technology skills are 
not always a deciding factor. These results highlight the importance of tech-savviness, 
eco-innovation, and environmental consciousness in promoting the use of green 
applications. Individuals who are more technologically adept are more inclined to adopt 
environmentally friendly digital solutions, underscoring the critical role of technology 
skills in advancing sustainable practices through digital channels. This aligns with the 
studies of Ali and Frew (2014) and Bilgram and Laarmann (2023), which indicate that 
innovations motivate application use. 

Moreover, the correlation between environmental consciousness and eco-innovation 
suggests that inventive efforts toward sustainability are driven by a heightened sense of 
environmental responsibility. Prior research attributes the lack of moderation to a deficit 
in sustainable behaviour culture among consumers in developing countries (Debrah et al., 
2021; Ismael et al., 2021; Rao and Gaur, 2025). However, the absence of a significant 
relationship between eco-innovation and tech-savviness implies that while  
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eco-innovations are valuable, they do not necessarily enhance people’s technological 
proficiency (Salah and Ayyash, 2024; Adel and Mahrous, 2018; Bazaraa et al., 2022). In 
the current Egyptian context, this indicates that existing green apps like Bekia or  
E-Tadweer may prioritise extreme simplicity in their user interfaces. While this 
encourages mass adoption, it does not provide enough technical complexity to challenge 
or grow the user’s individual technical skills. Consequently, in this specific market,  
tech-savviness remains a stable input rather than a dynamic output of the eco-innovation 
experience. 

Furthermore, the lack of a moderating effect of environmental consciousness 
indicates that individuals with higher technological confidence are likely to adopt green 
applications regardless of their level of environmental consciousness. According to 
Ahmed and Prabhakar (2023), these findings emphasise the need to integrate  
eco-innovations to support and encourage green application usage. The research suggests 
that eco-innovation in these applications can influence consumer behaviour by promoting 
recycling, reducing energy consumption and pollution, and appealing to users’ cultural 
preferences. However, Egyptian scholars such as Ismael et al. (2021) argue that certain 
applications face resistance due to social norms and cultural constraints. This insight 
explains why environmental consciousness did not have a significant impact on green 
application use. 

The model’s explanatory power regarding application uses and the very low 
explanatory power for tech-savviness provide deep insights into the Egyptian digital 
landscape. The low explanatory power for tech-savviness proves that skills are an 
inherent trait of the user rather than a result of app interaction. More importantly, the 
variance explained for adoption indicates that while eco-innovation and tech-savviness 
are essential, a vast majority of the behaviour is influenced by factors outside this model. 
These likely include economic incentives, social pressure, and perceived ease of use. This 
context is vital for Egyptian stakeholders; it proves that for green apps to achieve deeper 
market penetration, they must move beyond green messaging and focus on being 
economically rewarding and technologically indispensable. In a market characterised by 
high price sensitivity, the transition from being innovative to being essential will depend 
on integrating these apps into the daily economic survival and social convenience of the 
Egyptian consumer (Ismael et al., 2021). 

6 Conclusions 

This study examined the factors influencing the adoption and use of green mobile 
applications in Egypt, addressing the persistent underuse of such applications in emerging 
economies. The findings reveal that perceived eco-innovation and tech-savviness have a 
direct and positive influence on green application use, while environmental 
consciousness significantly shapes how users perceive eco-innovation. These results 
indicate that green app adoption is driven not only by environmental values but also by 
users’ technological perceptions of innovation. 

The absence of significant mediation and moderation effects offers important insights 
into the Egyptian context. Specifically, the lack of a mediating role for tech-savviness 
suggests that users adopt green applications primarily based on perceived eco-innovation, 
regardless of their level of technological proficiency. This indicates that technology  
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skills function as a stable individual trait rather than an outcome of interaction with  
eco-innovative applications. Similarly, the non-significant moderating role of 
environmental consciousness implies that technologically confident users are inclined to 
adopt green applications even in the absence of strong environmental concern, reflecting 
contextual and cultural dynamics that shape sustainable behaviour in Egypt. 

Overall, the findings directly address the identified research gap by demonstrating 
that green application underuse in Egypt cannot be explained solely by environmental 
consciousness. Instead, adoption depends on the interplay between eco-innovation and 
technological readiness, within a market characterised by high price sensitivity and 
pragmatic usage motivations. The key message emerging from this study is that 
promoting green application adoption in emerging economies requires moving beyond 
green messaging alone. To achieve wider and deeper adoption, green applications must 
be perceived as both eco-innovative and economically and functionally indispensable 
within users’ daily lives. 

7 Implications, future research and limitations 

7.1 Theoretical implications 

From a theoretical perspective, this study contributes to the eco-innovation and green 
application literature in several important ways. First, it advances understanding of the 
distinct roles of perceived tech-savviness and environmental consciousness in shaping 
perceptions of eco-innovation and green application use. While prior research often 
assumes that eco-innovations inherently enhance users’ technological capabilities, the 
present findings challenge this assumption by showing that eco-innovation does not 
necessarily translate higher perceived tech-savviness. 

Second, the study contributes by clarifying the limited and conditional role of 
environmental consciousness. Although environmental consciousness is widely treated as 
a strong driver of green behaviour, the findings indicate that its moderating role is more 
constrained in digital green application contexts. This suggests that awareness and 
concern alone may be insufficient to amplify technology-driven adoption processes, 
thereby refining existing theoretical models that place environmental consciousness at the 
center of green adoption decisions. 

Third, by jointly examining perceived eco-innovation, tech-savviness, and 
environmental consciousness, this research responds to calls for more integrative 
frameworks in green digital adoption studies. It highlights the need to distinguish 
between perceptual, cognitive, and technological mechanisms, rather than assuming 
uniform effects across these constructs. This contributes to a more nuanced theoretical 
understanding of how users evaluate eco-innovative digital solutions in emerging 
markets. 

7.2 Managerial and policy implications 

The findings also offer several actionable implications for app designers, businesses, and 
policymakers, particularly within the Egyptian context. 

For green application designers, the results underscore the importance of prioritising 
usability and intuitive design. Since eco-innovation does not automatically enhance 
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users’ tech-savviness, developers should avoid overly complex interfaces and instead 
incorporate guided onboarding, simplified dashboards, and in-app tutorials. For example, 
Egyptian green apps related to waste management, energy monitoring, or transportation 
could integrate visual cues, step-by-step prompts, and localised language support to 
accommodate users with varying levels of technological confidence. 

For businesses and firms, the findings suggest that promoting green applications 
solely on the basis of environmental benefits may be insufficient. Firms should combine 
environmental messaging with practical value propositions, such as cost savings, 
convenience, or rewards. For instance, companies offering green mobility or recycling 
platforms in Egypt could emphasise tangible user benefits such as discounts, loyalty 
points, or reduced utility costs alongside sustainability outcomes. Internally, fostering an 
organisational culture that values both environmental awareness and digital competence 
may also encourage employee-driven eco-innovation. 

From a policy perspective, the results highlight the need for integrated digital and 
sustainability policies. Policymakers can support green application adoption by investing 
in digital literacy programs, particularly targeting young adults and urban populations 
who are early adopters of mobile technologies. Additionally, policy instruments such as 
government subsidies, standardised green certifications, and financial incentives, (e.g., 
low-interest loans or tax reductions) can reduce adoption barriers for both developers and 
users. In the Egyptian context, localised policy interventions developed in collaboration 
with technology firms, environmental agencies, and educational institutions may further 
enhance the reach and effectiveness of green digital solutions. 

8 Limitations and future research directions 

Despite its contributions, this study has several limitations. First, the cross-sectional 
design limits the ability to infer causal relationships among the studied constructs. Future 
research could adopt longitudinal designs to better capture how perceptions of  
eco-innovation, tech-savviness, and environmental consciousness evolve over time. 

Second, the study relies on a non-probability convenience sample of 158 respondents 
that is predominantly young, female, educated, and urban. While this profile reflects a 
core segment of active smartphone and green app users in Egypt, it limits the 
generalisability of the findings. The results should therefore be interpreted as most 
applicable to urban, digitally engaged populations, rather than to rural users, older age 
groups, or individuals with limited access to digital technologies. Future studies are 
encouraged to employ stratified or quota sampling techniques to enhance 
representativeness across demographic segments. 

Third, the exclusive reliance on quantitative survey data may not fully capture the 
contextual and experiential dimensions of green application use. Future research could 
incorporate qualitative methods, such as in-depth interviews or focus groups, to gain 
deeper insights into users’ motivations, resistance, and learning processes. Additionally, 
examining other potential moderators and mediators such as social influence, financial 
incentives, or perceived risk could further refine understanding of green application 
adoption and eco-innovation dynamics in emerging markets. 
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Appendix 

Study survey 

Dear Participant, 

This survey is for scientific research purposes, as we are investigating the effect of  
eco-innovation on green applications use. We ask you to kindly take some time to fill it. 
Knowing that there are no right or wrong answers, we hope that your answer reflects how 
you feel. Your answers will be used only for the purpose of scientific research only and 
we guarantee the security and privacy of those answers. Thank you for your time and 
effort, for any other questions please contact us at bkawad@ftd.zu.edu.eg. 

Do you know any of the recycling or green companies in Egypt (such as ….)? 
() Yes () No 
Did you ever use green apps (applications that help reduce pollution and waste, energy-efficient, 
and environmentally friendly) such as Bikia? 
() Yes () No 
If yes, what type of app did you use? 
‘Bikia’ ‘recycled bank’ ‘Barakah’ Other… 

Statement 
Your level of agreement 

1 = strongly disagree, 5 = strongly agree 
Application eco-innovation 

Green applications help in developing products 
using less material. 

1 2 3 4 5 

Green applications contribute to developing 
products that can be recycled easily. 

1 2 3 4 5 

Those green applications cause the least amount of 
waste. 

1 2 3 4 5 

Green applications minimise the damage caused by 
waste. 

1 2 3 4 5 

Green applications minimise energy use. 1 2 3 4 5 
Green applications provide a verity of options that 
help the eco-system wellbeing. 

1 2 3 4 5 

Green applications help in developing products that 
cause the least amount of waste. 

1 2 3 4 5 
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(continued) 

Tech-savviness 
Statement      
I frequently use smartphone applications. 1 2 3 4 5 
I would describe myself as someone who is very 
skilled at using my smartphone frequently and/or 
selling things online. 

1 2 3 4 5 

I frequently use online social media. 1 2 3 4 5 
I have general knowledge about mobile 
applications. 

1 2 3 4 5 

Environmental consciousness 

Statement 
Your level of agreement 

1 = strongly disagree, 7 = strongly agree 
It would mean a lot to me if I could contribute to 
protecting the environment. 

1 2 3 4 5 

If things continue on their present course, we will 
soon experience a major ecological catastrophe. 

1 2 3 4 5 

The environment is one of the most important 
issues facing the world today. 

1 2 3 4 5 

I understand that the environment is for us and 
future generations, thus must be well maintained 
and preserved 

1 2 3 4 5 

I believe that man and nature have to be in harmony 
for survival 

1 2 3 4 5 

I realise that natural resources are scarce, thus must 
be used wisely 

1 2 3 4 5 

I get annoyed when someone contaminates the 
environment 

1 2 3 4 5 

Green app use 
I have downloaded green application before. 1 2 3 4 5 
I often use the green applications whenever I need 
to get rid of any materials I do not need. 

1 2 3 4 5 

I use green apps often when I need solutions to help 
me in my daily life. 

1 2 3 4 5 

I have been using green apps for the past six 
months. 

1 2 3 4 5 

Demographics 

1 Your gender 

Male – Female 

2 Your age…… 
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From 18 to less than 25/from 25 to less than 35/from 35to less than 45/from 45 to 
less than 55/from 55 to less than 65/65and above 

3 Region of residence…. 

4 Your family estimated monthly income 

10,000 or less/11 K to 20 K/21 K to 30 K/31 K to 40 K/more than 40 K 

5 Your education 

Bachelor’s or equivalent level/Master’s or equivalent level/doctoral or equivalent 
level. 


