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1. Introduction 

The introduction section of this essay serves as a foundational overview of the role of AI-based 

decision support systems in revitalizing American tech product manufacturing. It sets the 

stage for the subsequent discussions by outlining the main themes and providing context for 

the reader. The societal implications of industrial AI in manufacturing are complex and 

multifaceted, encompassing potential workforce gains and losses, job upskilling and 

deskilling, shifts in cybersecurity vulnerability, and environmental impacts. [1] emphasize the 

need for a balanced awareness among managers, policymakers, workers, and the public 

regarding the capabilities, dangers, and benefits of AI in manufacturing. The authors stress 

the importance of understanding the potential applications and implications of artificial 

intelligence in manufacturing to inform management, governance, and further research. 

This introduction paves the way for a detailed examination of the societal implications of 

manufacturing AI, which is essential for constructing a prosperous and broadly beneficial 

future for manufacturing. It also provides a glimpse of the subsequent sections, which will 

delve into the typology of potential AI applications in manufacturing, implications for 

industrial artificial intelligence for individual firms and society at large, and the techno-

optimistic tenor of the reviewed literature, among other aspects. 

1.1. Background and Significance 

The historical background of AI-based decision support systems in American tech product 

manufacturing is rooted in the need for increased efficiency, cost reduction, and improved 

decision-making processes. Over time, the manufacturing industry has witnessed a shift 

towards the integration of AI technologies to address complex operational challenges. This 

integration is driven by the recognition of AI's potential to optimize production processes, 

enhance product quality, and reduce operational costs [2]. Moreover, the societal implications 
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of AI in manufacturing are being increasingly acknowledged, with a focus on promoting 

social cohesiveness, inclusion, and environmental sustainability through AI applications [1]. 

The significance of this background lies in the potential of AI-based decision support systems 

to revolutionize manufacturing practices, particularly for small and medium-sized 

manufacturers (SMMs). These systems have the capacity to automate supervision, provide 

actionable intelligence for decision-making, and contribute to the overall cost reduction in 

smart manufacturing deployment for SMMs. Therefore, understanding the historical context 

and significance of AI-based decision support systems is crucial for comprehending their 

transformative potential in American tech product manufacturing. 

1.2. Research Objectives 

The fundamental necessity guiding this inquiry is to pinpoint the role of artificial intelligence 

(AI)-based decision support systems in the revitalization of American tech product 

manufacturing. Following the identification of the need, the objectives of the investigation 

will be formulated. Broadly, the research centers on harnessing the capabilities of AI-based 

decision support systems to rejuvenate the manufacturing of American technology products. 

Specific objectives that corroborate this broader aim include a synthesis of current national 

and statewide developments, research involving economic public databases and AI-based 

national models with data on product imports and exports, and an exploration of the decision 

support systems of other nations involved in tech product manufacturing. There exists a 

metastrategy with nine potential revival pathways for consideration by American 

policymakers and manufacturing companies. 

Two large databases are available for examining the postulation of this research, both based 

on economic data from the United States Census Bureau. The first scrutinizes tech product 

trade on the industry or six-digit level according to the North American Industry 

Classification System. The national data reveal that U.S. exports declined for nearly all 

product groups from 1997 to 2019, with certain tech product imports confined to individual 

countries, rendering them critical components within the American technology supply chain. 

Statewide analysis reveals that imports dominate as net trade across 35 of the 51 states. The 

second database examines individual tech product codes, identified as either products 

exported or imported for which states possess a competitive advantage. From 1997 to 2019, 97 
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codes emerged as advantageous for U.S. competitiveness, while 113 codes declined, with 

particular concern for those imported for diverse reasons. 

With these objectives, the exploration of AI-based decision support systems for revitalizing 

the manufacturing of technology products is posited. It is anticipated that a systematic 

understanding of the transition pathways taken by other nations will be formed. The analysis 

will further identify the decisions American technology product manufacturers and 

policymakers face as to whether any of the pathways should be pursued, and if so, how the 

policies complementary to those decisions should be devised. Considering the concern that 

prevailing policies may not be sufficient to sustain U.S. competitive advantages, the IIT 

framework will also be examined in ascertaining whether the concerns are warranted and 

what action, if any, the U.S. should take. 

2. The Evolution of Tech Product Manufacturing in the United States 

The evolution of tech product manufacturing in the United States has been marked by 

significant transitions and technological advancements. According to [3] , the nation's ability 

to manufacture products is crucial for reaping the rewards of rapid technological advances 

and restoring global competitiveness. The introduction of artificial intelligence has been a 

transformative force in the manufacturing industry, with notable impacts on production, 

shipment of goods, and overall economic significance [4]. The shift towards AI-based 

technologies has led to changes in labor and productivity output, with a greater percentage of 

manufacturing job losses attributed to technological factors such as robots. However, despite 

these shifts, national manufacturing production has shown steady and long-term growth, 

indicating the resilience and adaptability of the industry. 

The industry's journey has also seen proposals for initiatives such as the establishment of 

national innovation programs and manufacturing foundations to support research and 

development, as well as the creation of Translational Research Centers. These centers aim to 

bridge the gap between academic research and domestic production by funding product 

development and facilitating connections with domestic manufacturers, thereby reducing 

technical and market risks and attracting private sector investment. The evolution of tech 

product manufacturing in the United States reflects a complex interplay of technological 

advancements, economic dynamics, and strategic initiatives aimed at revitalizing the 

industry. 
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2.1. Historical Overview 

The historical overview of tech product manufacturing in the United States reveals a series of 

pivotal moments and transformations that have significantly shaped the industry's trajectory. 

The evolution of manufacturing in the U.S. has been influenced by various factors, including 

technological advancements, economic shifts, and policy changes. For instance, the report by 

[3] emphasizes the importance of growing domestic engineering and technical talent to regain 

fundamental manufacturing capabilities and ensure a return on federal investments in R&D. 

This underscores the need for significant and sustained public and private investments to 

revitalize American manufacturing and restore its global competitiveness. Furthermore, [1] 

highlight the significance of viewing costs associated with AI applications in manufacturing 

as long-term investments that promote economic viability, social cohesiveness, inclusion, and 

environmental sustainability. These insights underscore the multifaceted nature of the 

historical context of tech product manufacturing in the U.S., emphasizing the interplay 

between technological, economic, and societal factors. 

2.2. Current Challenges 

The current landscape of tech product manufacturing in the United States is riddled with 

multifaceted challenges that hinder the industry's growth and global competitiveness. These 

challenges encompass a range of issues, including rising production costs, global supply chain 

vulnerabilities, and the need for rapid technological adaptation. As highlighted by Nelson, 

Biddle, and Shapira [1], the integration of AI in manufacturing processes requires substantial 

investments, both public and private, to ensure economic viability and promote social 

inclusion and environmental sustainability. Additionally, Kota and Mahoney [3] emphasize 

the critical importance of rebuilding the manufacturing base in the United States to restore 

global competitiveness. The authors propose the establishment of Translational Research 

Centers (TRCs) as a means to bridge the gap between academic research and scaled 

production, thereby addressing market failures and bolstering the domestic industrial base. 

These insights underscore the imperative for comprehensive and strategic interventions to 

address the current challenges in American tech product manufacturing, paving the way for 

the subsequent exploration of AI-based solutions to revitalize the industry. 

3. Conceptual Framework of AI-Based Decision Support Systems 
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The conceptual framework of AI-based decision support systems encompasses various 

structural elements and operational mechanisms. Intelligent Decision Support Systems (IDSS) 

integrate approaches and techniques from simple data reporting tools to sophisticated AI 

systems for decision support tasks, thus assisting decision makers in high-level phases of 

decision making by integrating human knowledge with modeling tools [5]. These systems 

remain a tool that can provide companies with a sustainable competitive advantage, 

delivering realistic and reliable decisions while improving the effectiveness of decision-

making processes. Moreover, the framework defines different levels of automation, with AI-

enhanced decision support systems positioned between data-based DSS and higher levels of 

automation, offering decision support without displaying a particular AI recommendation 

[6]. This positioning highlights the nuanced role of AI in decision support, enhancing 

knowledge work through explainable artificial intelligence. 

3.1. Definition and Components 

AI-based decision support systems (DSS) are designed to assist decision-making processes by 

providing actionable intelligence and recommendations. In the context of tech product 

manufacturing, these systems typically consist of various core components. The AI-assisted 

Machine Supervision (AIMS) system, for instance, includes direct machine monitoring 

(DMM) and human-machine interaction monitoring (HIM) subsystems, empowering workers 

with actionable intelligence for machine operation management, production scheduling, and 

demand-side facility management. This aligns with the concept of intelligent decision 

assistance, which enhances knowledge work through explainable artificial intelligence, 

positioning AI-based DSS between data-based DSS and higher levels of automation [6]. 

Additionally, the AIMS system functions as a human-machine system, engaging people and 

systems in complex data management and human-centered workflow automation and control 

[2]. These components collectively enable AI-based DSS to revitalize decision-making 

processes within American tech product manufacturing. 

3.2. Key Technologies 

The key technologies driving AI-based decision support systems in tech product 

manufacturing encompass various components. One foundational technology is the AI-

assisted Machine Supervision (AIMS) system, as proposed by [2]. The AIMS system consists 

of direct machine monitoring (DMM) and human-machine interaction monitoring (HIM) 
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subsystems, empowering workers with actionable intelligence for decision-making in 

machine operation management, production scheduling, and demand-side facility 

management. This system functions as a human-machine system, engaging individuals and 

systems in complex data management and human-centered workflow automation and 

control. Additionally, [6] discuss the concept of intelligent decision assistance, which falls 

between data-based decision support systems and the automation levels defined by the 

traditional school of information systems research. This design, enhanced by AI, does not offer 

a specific AI recommendation but provides decision support, enhancing knowledge work 

through explainable artificial intelligence. These technologies collectively underpin the 

potential of AI-based decision support systems in revitalizing American tech product 

manufacturing, enabling enhanced productivity and cost reduction. 

4. Applications of AI in Tech Product Manufacturing 

AI has become increasingly integrated into the tech product manufacturing industry, with 

applications spanning product design, development, and supply chain management. In 

product design and development, AI is leveraged for tasks such as custom and limited-use 

item design, planning and scheduling of operations, and predictive maintenance. For 

instance, AI facilitates the processing of incoming data on machines to monitor their status, 

health, and performance, enabling predictive maintenance and the diagnosis of machine 

failures [1]. Additionally, AI supports the control of machine movements, allowing for more 

flexible and contextual movement, generalized programming, and self-learning for assembly, 

thereby enabling automation of delicate tasks and fostering extensive human-robot 

collaboration. 

Furthermore, AI plays a crucial role in supply chain management within tech product 

manufacturing. It offers benefits such as enhanced operational efficiency and innovation, as 

AI-driven applications contribute to real-life business benefits by improving processes such 

as product control, dispatching, and inventory management [7]. This underscores the 

transformative impact of AI on the industry, as it becomes omnipresent in everyday 

operations, driving advancements in manufacturing processes. 

4.1. Product Design and Development 
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AI technologies are revolutionizing the product design and development processes in tech 

product manufacturing. The integration of AI-assisted systems, such as the AI-assisted 

Machine Supervision (AIMS) system, is streamlining design workflows and optimizing 

product development. Li et al. [2] developed the AIMS system, which includes direct machine 

monitoring (DMM) and human-machine interaction monitoring (HIM) subsystems. The 

system empowers smart manufacturing workers with actionable intelligence for machine 

operation management, production scheduling, and improved productivity, contributing to 

healthy, safe, and accessible manufacturing environments in small and medium-sized 

manufacturers (SMMs). 

Furthermore, Wan et al. [8] present an AI-Assisted Customized Manufacturing (AIaCM) 

framework, emphasizing the role of AI technologies such as machine learning, knowledge 

graphs, and human-computer interaction in improving system performance metrics. The 

framework encompasses smart manufacturing devices, intelligent manufacturing services, 

and edge computing servers, integrating AI algorithms at different levels of computing 

paradigms to enhance the interactivity and elasticity of existing manufacturing factories. 

These advancements signify the transformative impact of AI in revitalizing American tech 

product manufacturing, particularly in the realm of product design and development. 

4.2. Supply Chain Management 

AI-based decision support systems are revolutionizing supply chain management in tech 

product manufacturing. With the integration of AI, supply chain processes are being 

optimized and challenges are being mitigated. AI's transformative potential lies in its ability 

to redefine logistical and operational aspects, leading to more efficient and effective supply 

chain management [7]. 

AI has the capability to automate tasks such as scheduling manufacturing processes, 

allocating factory space, and transporting resources, thereby streamlining the entire 

manufacturing supply chain. Furthermore, AI-driven predictive maintenance models can 

eliminate unscheduled maintenance and delays, contributing to improved operational 

efficiency [1]. The application of AI in supply chain management is not only redefining 

processes but also holds the promise of transforming industrial operations as a whole. 

5. Benefits and Challenges of Implementing AI-Based Decision Support Systems 
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Implementing AI-based decision support systems in tech product manufacturing offers 

several benefits. These systems can optimize production processes, improve product quality, 

and enhance predictive maintenance, leading to increased operational efficiency and cost 

savings [1]. Furthermore, AI-based decision support systems can enable real-time data 

analysis, facilitating better decision-making and resource allocation, which are crucial in the 

fast-paced tech product manufacturing industry. However, challenges such as the initial 

investment costs, data privacy and security concerns, and the need for upskilling the 

workforce to effectively utilize these systems should be carefully considered [9]. Overcoming 

these challenges requires a balanced approach that addresses both the technological and 

human factors involved in the implementation of AI-based decision support systems in 

manufacturing. 

6. Case Studies and Best Practices 

Case studies and best practices play a crucial role in understanding the successful 

implementation of AI-based decision support systems in tech product manufacturing. One 

notable case study is presented in the work by Tan et al. [10], where an intelligent decision-

support system was developed to manage manufacturing technology investments. This 

system integrated case-based reasoning and fuzzy ARTMAP to capture strategic information, 

quantify qualitative attributes, and analyze them alongside quantitative attributes for 

effective evaluation and prioritization of future projects. Such systems enable managers to 

leverage their knowledge and experience from previous technologies and projects, 

contributing to informed decision-making in manufacturing technology investments. 

Furthermore, Nelson, Biddle, and Shapira [1] emphasize the societal implications of AI 

applications in manufacturing, highlighting the importance of viewing costs as long-term 

investments. They argue that these investments not only need to be economically viable but 

also promote social cohesiveness, inclusion, and environmental sustainability. This 

perspective underscores the transformative impacts of AI-based decision support systems in 

tech product manufacturing, aligning with the practical insights and exemplars presented in 

this section. 

7. Future Trends and Opportunities 
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As AI-based decision support systems continue to gain traction in the American tech product 

manufacturing industry, several future trends and opportunities are poised to shape the 

trajectory of this technological advancement. The integration of AI applications in 

manufacturing should be perceived as long-term investments that not only drive economic 

viability but also foster social inclusivity, environmental sustainability, and societal cohesion 

[1]. Moreover, the rapid evolution of manufacturing paradigms necessitates the development 

of user-friendly tools for creating data models, particularly for small and medium-sized 

manufacturers (SMMs) [2]. The utilization of consumer visualization tools can alleviate the IT 

infrastructure requirements for data acquisition, enabling real-time machine monitoring, 

workflow assessment, and optimization of factory operations for enhanced production 

efficiency and lower energy costs. Additionally, the proposed Artificial Intelligence-assisted 

Machine Supervision (AIMS) system presents a critical IT infrastructure for smart 

manufacturing, emphasizing the need for diverse architectures to accommodate various 

manufacturing ecosystems. 

8. Conclusion and Recommendations 

In conclusion, the systematic review of AI-based decision support systems in tech product 

manufacturing underscores the potential for significant advancements in efficiency, quality, 

and innovation. The integration of AI technologies in decision-making processes offers 

promising opportunities for manufacturers to revitalize the American tech product 

manufacturing industry. Moreover, as highlighted by [1] , the costs associated with 

implementing AI should be perceived as long-term investments that not only drive economic 

viability but also foster social inclusivity and environmental sustainability. 

Moving forward, it is recommended that stakeholders and decision-makers prioritize the 

adoption of AI-based decision support systems to enhance operational processes, product 

quality, and market competitiveness. Additionally, concerted efforts should be directed 

towards establishing regulatory frameworks and industry standards to ensure the ethical and 

responsible deployment of AI technologies in manufacturing, aligning with the overarching 

goals of societal cohesiveness and environmental stewardship. 
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