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Abstract 

Technology adoption has become an important mechanism for organizations seeking to improve 

operational efficiency, environmental performance, resource utilization, and long-term business 

sustainability. Emerging technologies such as artificial intelligence, Internet of Things, cloud computing, 

blockchain, big data analytics, automation, and digital platforms are increasingly integrated into business 

processes to support sustainable practices. However, successful adoption depends not only on 

technological availability but also on organizational readiness, perceived usefulness, financial capability, 

employee skills, leadership support, infrastructure, and external environmental conditions. This study 

examines technology adoption models for sustainable business practices by focusing on technological, 

organizational, environmental, behavioural, and sustainability-related factors.  

A qualitative descriptive and conceptual research design was adopted using secondary academic 

literature. The analysis identifies perceived usefulness, ease of use, organizational readiness, top-

management support, technological compatibility, cost considerations, regulatory pressure, competitive 

conditions, environmental awareness, and stakeholder expectations as important factors influencing 

technology adoption. Technology adoption can contribute to energy efficiency, waste reduction, 

sustainable supply-chain management, resource optimization, digital process improvement, and 

environmentally responsible decision-making.  

Nevertheless, organizations may encounter barriers involving implementation costs, 

technological complexity, cybersecurity, employee resistance, inadequate infrastructure, skills shortages, 

and uncertainty regarding long-term returns. The study highlights the importance of integrated adoption 

models that combine technology acceptance, organizational readiness, environmental conditions, and 

sustainability objectives. Sustainable technology adoption should therefore be approached as a 

continuous organizational process involving technological evaluation, employee capability development, 

strategic alignment, implementation, monitoring, and improvement. The study provides a conceptual 

foundation for understanding how technology adoption can support sustainable business practices while 

addressing organizational and environmental requirements. 
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1. Introduction 

Technology adoption has become increasingly important for organizations seeking to improve business 

performance while responding to environmental and social sustainability requirements. Digital 

technologies can transform production, supply-chain management, customer services, energy 

management, financial processes, and organizational decision-making. Artificial intelligence, Internet of 

Things devices, cloud computing, automation, blockchain, and data analytics provide organizations with 

tools for monitoring resources, optimizing processes, and improving operational efficiency. 

Consequently, technology adoption has become closely connected with contemporary approaches to 

sustainable business development. 

Several theoretical models have been developed to explain why individuals and organizations 

adopt new technologies. The Technology Acceptance Model emphasizes perceived usefulness and 

perceived ease of use, while the Unified Theory of Acceptance and Use of Technology incorporates 

additional behavioural and contextual factors. The Technology–Organization–Environment framework 

examines technological characteristics, organizational conditions, and external environmental 

influences. These models provide useful foundations for understanding technology adoption, but 

sustainability-oriented adoption requires consideration of additional factors such as environmental 

objectives, resource efficiency, stakeholder expectations, regulatory requirements, and long-term 

organizational value. 

Technology adoption can contribute to sustainable business practices through multiple 

mechanisms. Data analytics can identify patterns of resource consumption, while Internet of Things 

systems can monitor energy, water, equipment, and material use. Artificial intelligence can support 

demand forecasting and resource optimization. Cloud-based systems can facilitate digital workflows and 

reduce dependence on physical processes. Automation can improve process efficiency, while digital 

supply-chain systems can improve visibility and coordination. These applications can support 

sustainability when implemented strategically and monitored through appropriate performance 

indicators. 

However, technology adoption is not automatically successful or sustainable. Organizations may 

face high implementation costs, inadequate digital infrastructure, employee resistance, technological 

complexity, cybersecurity concerns, and shortages of specialized skills. Small and medium-sized 

businesses may experience greater resource constraints than larger organizations.  

 

2. Objectives of the Study 

The primary objective of this study is to examine technology adoption models for sustainable business 

practices by analyzing technological, organizational, behavioural, environmental, and strategic factors 

influencing the adoption and effective utilization of emerging technologies for business sustainability. 

 

2.1 Examination of Technology Adoption Models 

The first objective is to examine established technology adoption models, including the Technology 

Acceptance Model, Unified Theory of Acceptance and Use of Technology, Diffusion of Innovations, 

and Technology–Organization–Environment framework. 
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The objective also considers how these models explain perceived usefulness, technological 

compatibility, organizational readiness, behavioural intention, external pressure, and technology 

utilization within business environments. 

 

2.2 Assessment of Technology for Sustainable Business 

The second objective is to assess how technology adoption can support sustainable business practices 

through energy efficiency, resource optimization, waste reduction, sustainable supply chains, process 

automation, data-driven decision-making, and environmental monitoring. 

The objective further examines the relationship between digital transformation, operational 

efficiency, environmental responsibility, and long-term business sustainability. 

 

2.3 Identification of Adoption Barriers 

The third objective is to identify major barriers affecting sustainable technology adoption, including 

implementation costs, technological complexity, employee resistance, infrastructure limitations, 

cybersecurity risks, skills shortages, and organizational readiness. 

The objective also considers the importance of leadership support, employee training, financial 

resources, regulatory conditions, and strategic alignment for successful adoption. 

 

3. Review of Literature 

3.1 Technology Acceptance and Adoption 

Davis (1989) introduced the Technology Acceptance Model to explain technology acceptance through 

perceived usefulness and perceived ease of use. The model provides an important foundation for 

examining behavioural factors influencing technology adoption. 

Venkatesh et al. (2003) developed the Unified Theory of Acceptance and Use of Technology by 

integrating several technology-acceptance perspectives. The framework considers factors such as 

performance expectancy, effort expectancy, social influence, and facilitating conditions. 

 

3.2 Diffusion and Organizational Adoption 

Rogers (2003) developed the Diffusion of Innovations framework, explaining how innovations spread 

through social systems. Relative advantage, compatibility, complexity, trialability, and observability 

influence the diffusion process. 

Tornatzky and Fleischer (1990) introduced the Technology–Organization–Environment 

framework, which explains organizational technology adoption through technological characteristics, 

organizational conditions, and environmental influences. 

 

3.3 Technology and Sustainable Business 

Porter and van der Linde (1995) examined the relationship between environmental regulation and 

innovation and argued that appropriately designed environmental requirements can stimulate innovation 

and resource productivity. 
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Melville (2010) developed an information-systems perspective on organizational sustainability, 

emphasizing the role of information technologies in supporting environmental sustainability through 

organizational processes, information, and decision-making. 

 

4. Research Methodology 

4.1 Research Design 

This study adopted a qualitative descriptive and conceptual research design to examine technology 

adoption models in relation to sustainable business practices. The approach enabled systematic 

examination of theoretical literature concerning technology acceptance, innovation diffusion, 

organizational adoption, digital transformation, environmental sustainability, and business performance. 

The conceptual analysis focused on relationships among technological characteristics, 

organizational readiness, behavioural acceptance, environmental conditions, and sustainability 

outcomes. 

 

4.2 Data Collection 

Secondary information was collected from peer-reviewed academic publications, scholarly books, 

theoretical frameworks, and established research concerning technology adoption and sustainable 

business development. 

The data collection focused on: 

 Technology Acceptance Model.  

 Unified Theory of Acceptance and Use of Technology.  

 Diffusion of Innovations.  

 Technology–Organization–Environment framework.  

 Digital transformation.  

 Sustainable business practices.  

 Green technologies.  

 Artificial intelligence.  

 Internet of Things.  

 Cloud computing.  

 

4.3 Data Analysis 

The collected literature was analyzed thematically to identify major factors influencing technology 

adoption for sustainable business practices. 

The analysis focused on technological compatibility, perceived usefulness, ease of use, 

organizational readiness, leadership support, employee acceptance, financial resources, environmental 

pressure, regulatory requirements, stakeholder expectations, and sustainability outcomes. 

 

5. Analysis 

5.1 Major Technology Adoption Models 

Technology adoption models provide structured approaches for understanding how organizations and 

individuals respond to technological innovations. TAM primarily emphasizes perceived usefulness and 
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ease of use, while UTAUT incorporates behavioural and facilitating factors. Diffusion of Innovations 

focuses on innovation characteristics and adoption processes. TOE examines technological, 

organizational, and environmental conditions. These models can be extended for sustainability-oriented 

adoption by incorporating environmental objectives, resource efficiency, stakeholder expectations, 

regulatory conditions, and long-term organizational value. 

 

Table 1: Major Technology Adoption Models 

Model Major Factors 
Application to Sustainable 

Business 

Technology Acceptance 

Model 
Usefulness, ease of use 

Employee technology 

acceptance 

UTAUT 
Performance, effort, social 

influence 
Technology utilization 

Diffusion of Innovations 
Compatibility, advantage, 

complexity 
Innovation diffusion 

TOE Framework 
Technology, organization, 

environment 
Organizational adoption 

DOI-Based Organizational 

Model 
Adoption characteristics Innovation implementation 

Green IT Adoption 

Models 
Environmental value Sustainable technology use 

Innovation Resistance 

Perspective 
Perceived barriers Adoption challenge analysis 

Technology Readiness 

Models 
Organizational capability Implementation preparedness 

 

The models demonstrate that technology adoption involves multiple dimensions. Perceived usefulness 

and ease of use influence acceptance, while performance expectations and social influence can affect 

technology utilization. Innovation characteristics influence diffusion, whereas organizational and 

environmental conditions influence organizational adoption.  

Sustainability-oriented approaches additionally consider environmental value and resource 

efficiency. Technology readiness and innovation resistance perspectives help explain implementation 

preparedness and barriers. 

 

5.2 Factors Influencing Sustainable Technology Adoption 

Sustainable technology adoption is influenced by technological, organizational, behavioural, and 

environmental factors. Compatibility determines whether a technology fits existing systems and 
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processes. Organizational readiness reflects financial, technical, and human capabilities. Leadership 

support can facilitate investment and implementation, while employee acceptance affects actual 

utilization. Regulatory requirements and competitive pressures may encourage organizations to adopt 

sustainable technologies. Stakeholder expectations and environmental awareness can further influence 

strategic decisions. 

 

Table 2: Technology Adoption Factors 

Factor Category Potential Influence 

Perceived Usefulness Behavioural Adoption intention 

Ease of Use Behavioural User acceptance 

Compatibility Technological Implementation suitability 

Relative Advantage Technological Adoption motivation 

Organizational Readiness Organizational Implementation capacity 

Leadership Support Organizational Strategic commitment 

Employee Skills Organizational Technology utilization 

Financial Resources Organizational Investment capability 

Regulatory Pressure Environmental Adoption motivation 

Competitive Pressure Environmental Strategic response 

Stakeholder Expectations Environmental Sustainability commitment 

Infrastructure Technological Implementation feasibility 

 

The table indicates that successful sustainable technology adoption requires interaction among several 

factors. Behavioural perceptions influence user acceptance, technological compatibility affects 

implementation suitability, and organizational readiness determines whether businesses possess adequate 

resources. Leadership support provides strategic direction, while employee skills influence practical 

utilization.  

Financial resources support investment, whereas regulatory and competitive pressures can 

encourage adoption. Stakeholder expectations and infrastructure conditions further influence 

sustainability-oriented technology decisions. 

 

5.3 Technology Adoption and Sustainability Outcomes 

Technology adoption can support sustainability by improving resource monitoring, energy management, 

waste reduction, production efficiency, and supply-chain coordination. IoT devices can provide real-time 

information regarding resource consumption, while analytics can identify inefficiencies.  
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Artificial intelligence can support demand forecasting and operational optimization. Cloud systems can 

enable digital workflows and remote collaboration. Sustainable outcomes depend on appropriate 

technology selection, implementation quality, employee utilization, monitoring, and continuous 

improvement. 

 

Table 3: Technologies and Sustainable Business Applications 

Technology Sustainable Application Potential Outcome 

Artificial 

Intelligence 
Resource optimization Efficiency improvement 

IoT Environmental monitoring Resource visibility 

Big Data 

Analytics 
Sustainability analysis Data-driven decisions 

Cloud 

Computing 
Digital workflows Process efficiency 

Automation Process optimization Resource efficiency 

Blockchain Supply-chain traceability Transparency 

Smart Sensors Energy monitoring Energy management 

Digital 

Platforms 
Sustainable coordination Collaboration 

Predictive 

Analytics 
Demand forecasting Waste reduction 

Digital Twins Process simulation Optimization 

 

The table demonstrates how different technologies can support sustainability through specific 

applications. Artificial intelligence can optimize resources, IoT can improve environmental monitoring, 

and analytics can support sustainability-related decisions. Cloud systems can facilitate digital 

workflows, while automation can improve process efficiency.  

Blockchain can strengthen supply-chain traceability, smart sensors can support energy 

management, and predictive analytics can assist demand forecasting. Digital twins can enable simulation 

and optimization of business processes. 

 

6. Discussion 

Technology adoption models demonstrate that sustainable technology implementation is influenced by 

more than the availability of technological solutions. Employees must perceive technologies as useful 

and manageable, while organizations require adequate financial, technical, and human resources. 
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Leadership support can facilitate strategic alignment, investment, training, and implementation. External 

environmental conditions, including regulatory requirements, market competition, and stakeholder 

expectations, can further influence organizational adoption decisions. 

The Technology Acceptance Model and UTAUT provide useful behavioural perspectives for 

understanding employee acceptance and technology use. In sustainable business environments, 

perceived usefulness may include both operational and environmental benefits. Employees may be more 

likely to use technologies when systems are easy to operate, clearly connected to organizational 

objectives, and supported through appropriate training. Behavioural acceptance therefore represents an 

important component of successful technology implementation. 

The TOE framework provides a broader organizational perspective by incorporating 

technological, organizational, and environmental conditions. Technological compatibility and 

complexity influence implementation, while organizational readiness determines resource availability 

and capability. Environmental pressures can arise from regulations, competitors, customers, investors, 

and other stakeholders. Integrating these dimensions provides a more comprehensive basis for 

examining sustainable technology adoption. 

Technology adoption can contribute to sustainable operations through improved monitoring and 

resource management. IoT sensors can identify energy and material consumption, analytics can identify 

operational inefficiencies, and artificial intelligence can support forecasting and optimization. These 

capabilities can assist organizations in developing evidence-based sustainability strategies. However, the 

environmental impact of technology itself should also be considered, including energy consumption, 

hardware requirements, electronic waste, and infrastructure requirements. 

Organizational learning is another important component of sustainable technology adoption. 

Technologies frequently require changes in workflows, responsibilities, skills, and decision-making 

processes. Training and reskilling can improve employee capability and reduce resistance. Continuous 

monitoring can help organizations identify adoption problems and modify implementation strategies. 

Sustainable adoption is therefore better understood as an ongoing organizational process rather than a 

one-time technology purchase. 

 

7. Challenges 

7.1 Financial and Technological Barriers 

Advanced technologies may require significant investment in hardware, software, infrastructure, 

integration, training, and maintenance. Organizations with limited financial resources may face 

difficulties adopting sophisticated technologies. 

Businesses can address these barriers through phased implementation, technology partnerships, 

scalable solutions, financial planning, and systematic evaluation of expected operational and 

sustainability benefits. 

 

7.2 Employee Resistance and Skills Gaps 

Employees may resist technologies when they perceive increased complexity, uncertainty, workload, or 

changes in job responsibilities. Insufficient technical skills can further reduce effective technology 

http://www.aijard.com/


 

American International Journal of Advanced  

Research and Development (AIJARD) 
 

E-ISSN: XXXX-XXXX   ●   Website: www.aijard.com   ●   Email: editor@aijard.com 

 

AIJARD Volume 7, Issue 4, July-August 2025 21 

 

utilization. Training, participation in implementation decisions, continuous learning, technical support, 

and clear communication can improve organizational readiness and user acceptance. 

 

7.3 Infrastructure and Cybersecurity 

Sustainable digital technologies depend on reliable connectivity, computing resources, data systems, and 

secure information infrastructure. Cybersecurity weaknesses can create operational and data-related 

risks. Organizations should incorporate security assessments, access controls, data protection, system 

monitoring, backup mechanisms, and cybersecurity training into technology adoption strategies. 

 

7.4 Measuring Sustainability Outcomes 

Organizations may find it difficult to measure the direct sustainability effects of technology adoption. 

Benefits can occur across energy use, resource efficiency, waste management, supply chains, and 

organizational processes. Organizations can establish measurable indicators such as energy 

consumption, material utilization, waste generation, carbon-related measures, process efficiency, and 

technology utilization rates. 

 

8. Future Research 

Future research should develop integrated technology adoption models that combine behavioural 

acceptance, technological characteristics, organizational readiness, environmental conditions, and 

sustainability outcomes. Researchers could examine how artificial intelligence, Internet of Things 

technologies, digital twins, blockchain, automation, and advanced analytics influence sustainable 

business practices across different industries. Greater attention could be given to small and medium-

sized enterprises because their financial, technological, and human-resource conditions may differ from 

those of larger organizations. 

Longitudinal research could examine whether sustainability benefits from technology adoption 

are maintained over time. Comparative studies could investigate adoption differences across industries, 

countries, organization sizes, and regulatory environments. Future research should also examine the 

environmental footprint of digital technologies themselves, including energy consumption, electronic 

waste, hardware requirements, and data-centre resources. Additional research could develop 

standardized indicators for evaluating the relationship between technology adoption and measurable 

sustainability outcomes. 

 

9. Conclusion 

Technology adoption models provide important frameworks for understanding how organizations 

integrate technological innovations into sustainable business practices. The Technology Acceptance 

Model emphasizes perceived usefulness and perceived ease of use as important factors influencing 

technology acceptance.  

The Unified Theory of Acceptance and Use of Technology expands technology-acceptance 

analysis by incorporating performance expectations, effort expectations, social influence, and facilitating 

conditions. The Diffusion of Innovations framework explains how characteristics such as relative 

advantage, compatibility, complexity, trialability, and observability influence innovation diffusion. The 
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Technology–Organization–Environment framework examines technology adoption through 

technological, organizational, and environmental conditions. Sustainability-oriented technology adoption 

requires organizations to consider both technological capabilities and environmental objectives. 

Artificial intelligence can support forecasting, optimization, automation, and resource-management 

decisions. Internet of Things technologies can provide real-time information regarding energy, 

equipment, materials, and other resources. Big data analytics can identify operational patterns and 

provide information for sustainability-oriented decision-making. 

Cloud computing can support digital workflows, information sharing, remote collaboration, and 

scalable technological infrastructure. Automation can improve selected operational processes and 

contribute to resource efficiency. Blockchain can support traceability and information transparency in 

selected supply-chain applications. Predictive analytics can support demand forecasting and potentially 

reduce unnecessary production and resource consumption. Digital twins can facilitate process simulation 

and help organizations evaluate operational alternatives before implementation. 

Perceived usefulness influences whether employees and organizations recognize practical value 

in adopting new technologies. Ease of use can influence employee acceptance and the effective 

utilization of technology systems. Technological compatibility determines how effectively new systems 

can integrate with existing organizational infrastructure. Organizational readiness reflects the availability 

of financial, technical, managerial, and human resources necessary for implementation. Leadership 

support can influence investment decisions, strategic alignment, employee participation, and 

organizational commitment. 
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