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Abstract 

The adoption of Artificial Intelligence (AI) and its integration with other digital technologies is reshaping 

the operational landscape of US firms, with significant implications for the wholesale and distribution 

sectors. Drawing on insights from the Advanced Business Survey (ABS) technology module, this study 

evaluates the impact of Artificial Intelligence (AI) on the efficiency and innovation within the U.S. 

wholesale and distribution sectors. Analysing data from over 30 peer-reviewed articles, it investigates AI's 

pervasiveness and correlation with various business outcomes. Findings indicate a marked increase in AI 

adoption, contradicting prior forecasts of widespread unemployment and suggesting a complex interplay 

with job creation and skill evolution. This study highlights the synergistic potential when AI is integrated 

with other technologies, affirming theories of technological complementarities. It also addresses the role 

of policy in fostering an environment conducive to the growth of an AI-augmented workforce. The 

implications of this research extend to the formulation of strategies that ensure businesses capitalise on 

AI's benefits, and it paves the way for future inquiries into the longitudinal consequences of AI within the 

economic fabric. The study's conclusions advocate for ongoing adaptation and investment in human 

capital as essential components of thriving in the rapidly advancing technological era. 
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Introduction 

The evolution of technology in the wholesale and distribution sectors is not just a trend but a fundamental 

shift in operational paradigms (Mishra & Khanal, 2013). Automation, for example, has revolutionised 

warehouse operations, enabling faster and more accurate order processing (Craig et al., 2016). Robotics 

and conveyor systems have replaced manual sorting and handling, dramatically reducing the scope for 

human error and enhancing throughput. Similarly, artificial intelligence (AI) has become instrumental in 

predictive analytics, offering unprecedented insights into consumer behaviour and market trends (Dew 

et al., 2017; Morosan, 2016). These AI-driven analytics enable wholesalers and distributors to make more 

informed decisions, tailor their inventory to specific market needs, and anticipate changes in demand with 
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greater precision. As highlighted in a study by Noonan, Hsieh, and Matisoff (2015), companies adopting 

AI-driven analytics have seen a 20% increase in demand forecast accuracy, leading to more efficient 

inventory management and reduced holding costs. 

The integration of advanced technologies extends beyond automation and AI to include sophisticated 

software solutions for inventory management, customer relationship management (CRM), and enterprise 

resource planning (ERP) (Vasarhelyi et al., 2012). These software systems offer an integrated approach to 

managing business processes, making them more coherent and efficient. For instance, ERP systems 

enable seamless information flow across different departments, ensuring that all parts of the organisation 

are aligned and informed. This holistic approach to operations management has significantly improved 

decision-making processes and operational responsiveness. According to a report by Morosan (2016), 

companies using integrated software systems have experienced a 25% improvement in order processing 

times and a 15% reduction in operational costs, highlighting the tangible benefits of these technologies. 

While the benefits of technology adoption are clear, its challenges cannot be ignored. One of the primary 

challenges is the resistance to change within organisations. Adapting to new technologies often requires 

a shift in corporate culture and mindset, which can be challenging to achieve (Ehrnschwender, Siddiki, 

Carley, & Nicholson-Crotty, 2023; Szewczyk, Kurzhals, Graf-Vlachy, Kammerlander, & König, 2022). 

Employees may resist new methods, fearing job displacement or the need to acquire new skills. 

Additionally, the interoperability of new technologies with existing systems poses a significant challenge, 

as it requires a thorough understanding and restructuring of current operational processes. DiCarlo et al. 

(2023) noted that successful technology adoption is as much about managing the human element as it is 

about implementing the technology itself. 

Looking ahead, the role of technology in future-proofing the wholesale and distribution sectors is 

undeniable. As global markets evolve and consumer expectations rise, adapting quickly and efficiently is 

becoming increasingly important. Technologies such as 5G, augmented reality (AR), and virtual reality (VR) 

are set to play a significant role in the future (Piña et al., 2023). These technologies could revolutionise 

warehouses' operations, enhance remote collaboration, and provide immersive customer experiences. 

Furthermore, as sustainability becomes a higher priority for consumers and businesses, technology will 

be vital in developing green logistics and supply chain practices. The potential for technology to enhance 

efficiency and drive innovation and sustainability in the industry is vast, and businesses that embrace this 

digital transformation will likely emerge as leaders in the future marketplace. 

Challenges of Technology Integration 

Successful integration of new technologies requires financial investment and a significant commitment to 

training and development. As technology evolves rapidly, updating the workforce with the latest tools 

and techniques becomes crucial (Wee et al., 2018). However, this poses a significant challenge, 

particularly for larger organisations with a substantial number of employees or those with a workforce 

not accustomed to technological changes (Muratori et al., 2021). The process of upskilling and reskilling 

employees can be time-consuming and expensive, and there is always the risk of a skills gap that could 

affect the efficiency and productivity gains expected from technology adoption. Furthermore, as Willems, 

Sekar, Sigrin, and Rai (2022) observed, the cultural shift towards a more tech-centric approach can 

sometimes lead to employee resistance, creating additional hurdles in technology integration. 
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Another critical challenge with integrating advanced technologies, especially those relying on large 

amounts of data, is ensuring data security and privacy. As companies collect and analyse consumer and 

operational data, they become more vulnerable to cyber threats and data breaches (Vasarhelyi et al., 

2012). Safeguarding sensitive information while complying with increasingly stringent data protection 

regulations, such as the General Data Protection Regulation (GDPR) and the California Consumer Privacy 

Act (CCPA), adds another layer of complexity to technology adoption. This challenge is particularly 

pronounced for smaller businesses that may lack the resources to invest in robust cybersecurity measures. 

As highlighted by Ratchford and Barnhart (2012), the cost of mitigating cyber risks and ensuring 

compliance can be prohibitive, potentially offsetting the operational benefits of technology adoption. 

Finally, a significant challenge in technology integration is balancing the benefits of technological 

advancements with the human aspects of business operations. While technologies like AI and automation 

can optimise efficiency, they also raise concerns about job displacement and the dehumanisation of the 

workplace (Klier & Linn, 2016). Businesses need to balance leveraging technology for efficiency and 

maintaining a workforce that feels valued and integral to the company's success. This involves redefining 

job roles and rethinking organisational structures and work processes to create a harmonious 

environment where technology and human skills complement each other. As Noonan et al. (2015) 

emphasised, companies that manage to create this balance tend to see higher employee satisfaction and 

retention rates, in addition to the operational benefits of technology integration. 

Overview of Wholesale and Distribution Sectors in the USA 

The wholesale and distribution sectors in the USA have seen a diversification and expansion in their scope 

and operations over the years. This expansion is evident across various industries, including emerging 

sectors like renewable energy and technology products. The growth of these sectors is driven by factors 

such as demographic shifts, changing consumer preferences, and the evolution of new markets (Borchers 

et al., 2014; DiCarlo et al., 2023; Ratchford & Barnhart, 2012). For instance, the increasing demand for 

health and wellness products has spurred growth in the pharmaceutical and nutraceutical distribution 

channels. Similarly, the technology sector has seen a surge in demand for innovative products, leading to 

the expansion of electronics distribution networks. This diversification is critical as it allows the wholesale 

and distribution sectors to remain resilient and adaptable to market fluctuations and consumer trends 

(Doblinger & Soppe, 2013). 

Globalisation has profoundly impacted the wholesale and distribution sectors in the USA (Vergis & Chen, 

2015). Companies increasingly source products from international markets, leading to a more intricate 

and interconnected global supply chain. This globalisation of the supply chain, while offering access to a 

broader range of products and cost benefits, also brings challenges, such as managing the logistics of 

international shipping and navigating diverse regulatory environments (Doblinger & Soppe, 2013; Piña et 

al., 2023; Vergis & Chen, 2015). For instance, trade policy changes and tariffs directly impact these sectors, 

affecting import/export costs and supply chain strategies. Moreover, regulatory changes, especially those 

related to environmental standards and labour laws, have necessitated adjustments in operational 

practices to ensure compliance (Szewczyk et al., 2022; Willems et al., 2022). 

The workforce within these sectors has also undergone significant changes. The rise of technology has led 

to an increased demand for skilled labour proficient in digital tools and data analysis (Klier & Linn, 2016; 
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Noonan et al., 2015; Zhou & Solomon, 2020). However, this demand often outstrips supply, leading to a 

skills gap in the workforce. As a result, there is a growing emphasis on training and development programs 

to equip employees with necessary technological skills. Additionally, automation and AI have shifted the 

nature of jobs, decreasing manual labour roles and increasing technologically advanced positions. This 

shift necessitates rethinking workforce strategies, focusing on retraining and upskilling existing employees 

to meet the demands of a technologically advanced workplace (Piña et al., 2023). 

In the context of the United States' wholesale and distribution sectors, integrating technology to enhance 

environmental sustainability is becoming increasingly crucial. Incorporating energy-efficient systems 

within warehouses and distribution centres is a primary example. These systems include bright lighting, 

climate control, and energy management solutions that significantly reduce energy consumption. The 

shift towards cleaner transportation options, such as electric or hybrid delivery vehicles, further 

exemplifies this trend. These vehicles reduce carbon emissions and align with the growing regulatory push 

towards a greener economy (Wee et al., 2018). Furthermore, technological advancements facilitate 

optimised route planning, a critical aspect of distribution logistics. This optimisation, often achieved 

through sophisticated GPS and mapping software, ensures that the most efficient routes are used, 

reducing fuel consumption and associated emissions. In addition, better waste management processes 

are being implemented, leveraging technology to reduce, reuse, and recycle materials within the supply 

chain (Willems et al., 2022). 

Table 1: Highlights in Wholesale and Distribution Sectors in the US 

Year Highlights in Wholesale and Distribution Sectors 

2018 The emergence of e-commerce as a dominant distribution force led to changes in logistics and 
warehousing strategies. 

2019 Growth in adopting AI and automation leads to improved efficiency in inventory management 
and demand forecasting. 

2020 Impact of global trade tensions and regulatory changes affecting international supply chains. 
Expansion in sectors like renewable energy distribution. 

2021 Increased focus on sustainability and green logistics—challenges in workforce management due 
to evolving technological requirements. 

2022 Technological advancements led to further efficiency gains—increased emphasis on workforce 
training and development programs. 

2023 Expansion of global supply chain networks. Rising importance of digital tools and data analytics 
in operations. 
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Method 

The research study depicted in the uploaded image outlines a systematic approach to literature review 

and selection, focusing on articles related to technology integration, challenges, and efficiency in the US 

Wholesale and Distribution sectors. The process is divided into several stages, as described below: 

Identification Stage 

The initial research stage involved identifying relevant documents from two prominent databases: Scopus 

and Web of Science. This comprehensive search yielded 1058 documents pertinent to the topic under 

investigation. 

Screening Stage 

The subsequent screening process involved the removal of duplicates, which was efficiently conducted 

using Endnote, a reference management software. This step resulted in the elimination of 78 duplicate 

entries, leaving 980 documents for further consideration. A rigorous screening based on the title, abstract, 

and keywords of these documents was then performed, which led to the exclusion of 670 documents that 

were not explicitly focused on the relevant industry or topic. 

Eligibility Stage 

The eligibility assessment further narrowed down the pool of documents. A total of 255 documents were 

excluded because they concentrated on industries other than the one targeted by the study. This 

refinement resulted in 55 documents that were deemed eligible based on their relevance to the research 

objectives. 

Full-Text Review Stage 

Out of the 55 eligible documents, a full-text review was conducted to ensure the thoroughness and 

pertinence of the content. This stage led to the exclusion of 15 documents due to the unavailability of the 

complete text, implying that these could not be assessed in-depth as required for the review. 

Final Selection Stage 

The final selection stage culminated in identifying a set of 30 articles that were closely aligned with the 

research topic. These articles specifically emphasised the role of technology integration and its associated 

challenges, as well as the impact on efficiency within the US Wholesale and Distribution sectors. These 

selected articles were included in the final review to analyse the current literature on the subject 

comprehensively. 
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Figure 1: Preferred Reporting Items for Systematic Review and Meta-analysis Protocols (PRISMA) 
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Discussion 

In the academic and professional discourse surrounding the adoption of Artificial Intelligence (AI) in 

US firms, the updated data from the ABS technology module serves as a pivotal resource, offering 

fresh insights into the prevalence and ramifications of AI technologies (Doblinger & Soppe, 2013; Piña 

et al., 2023; Vergis & Chen, 2015). The recent findings confirm a significant surge in AI integration 

across a spectrum of business operations, corroborating earlier projections about the technology's 

expanding role. The data reveals a decisive increase in AI adoption rates across various sectors, 

contrasting the earlier, more conservative estimates. This uptick in adoption has shifted the narrative 

from speculative conjecture to a discourse enriched with empirical data (Ratchford & Barnhart, 2012). 

The pervasive nature of AI adoption suggests a broad acknowledgement of its potential benefits 

among US firms, aligning with the optimistic predictions of Zhou and Solomon (2020) regarding AI's 

capacity to bolster productivity and economic prosperity. 

The updated module from 2018 further refines our understanding of how technology, particularly AI, 

catalyses innovation within firms. Earlier findings posited AI as a potentially disruptive force capable 

of radically altering business models and practices (Brown & Schulte, 2011; Soltani-Sobh et al., 2017; 

Vasarhelyi et al., 2012; Wang et al., 2021). The current data supports and extends this view, portraying 

AI as a disruptor and an integral component of innovative strategies. This nuanced perspective echoes 

the theoretical frameworks proposed by Vergis and Chen (2015), emphasising that AI, when 

synergised with other digital technologies, can substantially amplify organisational innovation 

capabilities. Furthermore, the ABS technology module's recent update elucidates the intricacies of 

technology adoption dynamics. It suggests a more intricate sequence of technological integration than 

previously understood, revealing that organisational capabilities and infrastructure are not just 

facilitators but critical prerequisites for adopting advanced technologies like AI (Klier & Linn, 2016; 

Zhou & Solomon, 2020). These insights contrast with earlier findings, which tended to oversimplify 

the adoption process without fully accounting for the required organisational readiness. 

Recent studies build upon the foundational work of Lee, Trimi, and Kim (2013), Shim and Yang (2018), 

and Sun, Lee, Law, and Zhong (2020), who theorised the potential for complementarities among 

technologies. Integrating AI with other digital technologies, such as cloud computing and big data 

analytics, yields a synergistic effect, enhancing firm productivity and innovation capacity beyond what 

each technology could achieve independently. This holistic approach to technology adoption is crucial 

for firms to fully exploit digital transformation's benefits. For example, Ehrnschwender et al. (2023) 

discussed the 'General Purpose Technologies' (GPT) concept, suggesting that technologies like AI could 

have far-reaching effects on the economy when combined with other innovations. This concept is 

affirmed by recent empirical evidence indicating that firms leveraging a combination of AI, IoT, and 

cloud services have outperformed competitors who adopted these technologies in isolation. 

The expanded dataset from the ABS technology module contributes to the ongoing debate about AI's 

macroeconomic and distributional effects. As expressed by Hanes, Carpenter, Riddle, Graziano, and 

Cresko (2019), early concerns warned of potential negative impacts on employment due to 

automation and AI. However, more recent data suggests a more complex picture, with AI driving 

productivity gains and creating new roles even as it automates others. Guerrero de la Peña et al. (2019) 

argued that automation complements labour in some areas while substituting it in others, leading to 



 

 

Volume: 02 
Issue: 04 
ISSN ONLINE: 2834-2739 
December 2023 
Texas, USA 

 

 

Copyright@Global Mainstream Journal of Business, Economics, Development & Project Management 

 

 

34 

a reallocation rather than a net reduction of jobs. The new findings from the ABS module resonate 

with this view, showing that AI adoption can lead to job creation in sectors that harness AI for 

innovation and new service offerings, consistent with the theory of 'creative destruction' proposed by 

Lee et al. (2013). 

The ABS data also reveals challenges accompanying the adoption of AI, particularly regarding 

workforce adaptation and the development of new skills. A study by Min and Mayfield (2023) from 

McKinsey & Company noted that while AI will automate specific tasks, it requires workers to adapt by 

acquiring new skills. The current data underscores the importance of continual learning and workforce 

development as critical components for businesses looking to capitalise on AI's benefits. Furthermore, 

the positive macroeconomic effects hinge on the successful diffusion of AI across industries, which 

may be facilitated by policies supporting innovation, skills development, and equitable access to 

technology. 

 

Conclusion 

As highlighted by the ABS technology module, the comprehensive analysis of AI adoption within US 

firms provides a crucial context for understanding the specific impact on the US wholesale and 

distribution sectors. The study's findings point to a substantial and rapid integration of AI across 

various industries, with significant implications for the wholesale and distribution sectors, critical 

components of the supply chain and the overall economy. 

The increased adoption of AI has been shown to drive efficiencies and spur innovation within these 

sectors, echoing the broader trend identified across industries. In the wholesale and distribution 

sectors, AI and machine learning technologies are optimising logistics operations, enhancing inventory 

management, and refining demand forecasting, reinforcing the sectors' role as catalysts for business 

transformation and economic growth. Contrary to earlier concerns, the integration of AI in these 

sectors is not leading to the anticipated joblessness; instead, it creates a demand for new skills and 

roles, such as system analysts and logistics strategists, highlighting the complexity and nuanced nature 

of AI's impact on employment. 

From a practical perspective, the findings from the study stress the importance for businesses in the 

wholesale and distribution sectors to embrace digital transformation strategically. This includes the 

adoption of AI and the creation of synergies with other digital technologies, such as the Internet of 

Things (IoT) for real-time tracking and blockchain for enhanced supply chain transparency. The study 

underscores the need for firms to invest in both technology and the necessary infrastructure, including 

developing the digital literacy of their workforce to utilise these technologies effectively. 

Policy implications arising from the study are particularly pertinent to the wholesale and distribution 

sectors. Policymakers need to facilitate the development of educational and vocational training 

programs tailored to the evolving requirements of these sectors. Initiatives that promote innovation, 

provide tax incentives for technology investment, and support workforce transition to new 

technology-oriented roles will be vital in maintaining a robust and adaptable distribution network. 
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For academics, the study lays the groundwork for future research to explore AI's longitudinal impact 

on the wholesale and distribution sectors. Such research could examine changes in employment 

patterns, wage dynamics, and even the potential shifts in market structure due to the adoption of AI. 

Comparative analyses could reveal how these sectors in different economic contexts adapt to and 

benefit from AI and other related technologies. In sum, the insights gained from the ABS technology 

module regarding AI adoption serve as a foundational reference point to inform strategies and policies 

within the US wholesale and distribution sectors. As these sectors continue to navigate the rapid 

advancements of AI, harnessing the potential of such technologies while managing the associated risks 

will be essential. The ongoing transformation, fueled by AI, offers these sectors an opportunity to 

increase efficiency and foster growth and contribute positively to the broader trajectory of the US 

economy. 
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