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Abstract 

Natural Language Processing (NLP), the Internet of Things (IoT), and Agentic AI are three convergent technologies that 

are changing how businesses perceive customer wants, instrument goods, and carry out development workflows. This is 

causing a structural shift in digital product creation. This study looks at how each technology adds unique capabilities to 

the new product development (NPD) lifecycle: NLP transforms unstructured customer language into structured 

requirements and sentiment signals; IoT equips products with sensors that continuously produce behavioral and 

performance data; and Agentic AI introduces autonomous, goal-directed systems that can plan, use tools, and execute 

development tasks iteratively. The study compares traditional and AI-augmented product development, suggests an 

integrated framework that maps these technologies to NPD stages, and assesses a comparison of the three technologies 

across analytical function, data type, and autonomy level. The study comes to the conclusion that a truly closed-loop, 

self-improving product development cycle is made possible by the convergence of NLP, IoT, and Agentic AI rather than 

any one technology acting alone. 

Keywords: Digital product development; natural language processing; Internet of Things; agentic AI; new product 
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1. Introduction 

Traditionally, tiered, mostly manual methods have been used in new product development to collect client requirements, 

engineer solutions, and verify market fit. This process is currently being compressed and reshaped by three technological 

changes. First, natural language processing has advanced to the point that it can consistently transform vast amounts of 

unstructured customer language, reviews, support requests, and social media postings into structured product information 

(Malik & Bilal, 2024). Second, the Internet of Things has integrated sensors and connectivity into tangible goods, 

transforming them into ongoing sources of performance and usage data that directly influence design choices (Lu, 

Papagiannidis, & Alamanos, 2018). Third, development tasks that traditionally required continuous human guidance are 

starting to be taken on by Agentic AI, systems that are capable of autonomous planning, tool use, and multi -step execution 

as opposed to single-shot prediction (Ali, Dornaika, & Charafeddine, 2025). Each of these technologies has already been 

thoroughly researched on its own. Examining how they work together inside a single digital product development pipeline 

and contrasting their individual functions, advantages, and disadvantages when used in tandem rather than separately are 

the contributions of this article. 
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2. Enabling Technologies: NLP, IoT, and Agentic AI 

In product development, each of the three technologies has a distinct structural function. NLP mainly uses language to 

extract intent, sentiment, and feature requests from speech and text produced by customers (Ashbaugh & Zhang, 2024). 

IoT uses physical signals to collect data from deployed goods, including usage frequency, environmental variables, and 

failure occurrences (Kumar, Tiwari, & Zymbler, 2019). In order to plan and carry out multi-step goals like creating a 

requirements document, prioritizing a defect, or conducting a design-of-experiments loop, agentic AI works on tasks and 

workflows, coordinating additional tools like NLP and IoT pipelines (Hosseini & Seilani, 2025). These responsibilities 

in the NPD process are summed up in Table 1 along the dimensions of input data, core function, and typical output. 

 

Fig. 1. Illustration of transformer and multi-head self-attention mechanism. 

Table 1. Core Roles of NLP, IoT, and Agentic AI in Digital Product Development 

Technology Primary Input Core Function Typical NPD Output 

NLP Text and speech (reviews, 

tickets, transcripts) 

Sentiment, intent, and topic 

extraction 

Structured feature requests, 

VoC reports 

IoT Sensor telemetry, device logs Real-time usage and performance 

monitoring 

Behavioral data, predictive 

maintenance signals 

Agentic AI Goals, tools, and prior context Autonomous planning and multi-

step execution 

Draft specs, test plans, 

iteration cycles 
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3. NLP in Digital Product Development 

By transforming customer language into signals that product teams can respond to, natural language processing (NLP) 

makes the most immediate contribution to NPD's discovery and validation phases. Five recurrent application areas—

sentiment analysis, review management, customer experience measurement, user profiling, and reputation 

management—are found in systematic reviews of NLP applied to online customer reviews. These areas directly influence 

feature prioritization and roadmap decisions (Malik & Bilal, 2024). Transformer-based deep learning models typically 

outperform traditional machine learning classifiers on nuanced or mixed-sentiment feedback, according to comparative 

studies of sentiment analysis techniques. However, this comes at a higher computational cost, which is a significant trade-

off for teams creating always-on feedback pipelines (Ashbaugh & Zhang, 2024). Beyond sentiment analysis, NLP is 

being used more and more for requirements mining, automatically grouping hundreds of support tickets or app store 

reviews into potential feature themes that would otherwise need to be manually coded by product managers. Additionally, 

generative tasks within NPD, such as creating user stories, summarizing competitor documentation, and converting 

qualitative research notes into structured personas, have started to be supported by large language model-based NLP. As 

a result, the typical voice-of-customer cycle is compressed from weeks of manual analysis to almost constant automated 

listening. 

4. IoT in Digital Product Development 

According to Häusler, Kremser, Hornung-Prähauser, and Huber (2023), IoT alters the nature of the product itself by 

enabling what is known as data-intensive or data-driven new product creation because linked items continue to generate 

data long after they leave the factory. As a result, NPD moves from a sequence of discrete releases to a continuous 

feedback loop where the subsequent design iteration is informed by field telemetry. According to systematic reviews of 

IoT in the business literature, smart, connected products are a unique category that calls for new organizational 

capabilities, such as data science expertise integrated into product teams and new go-to-market models cantered on 

service layers rather than one-time sales (Lu et al., 2018). Longitudinal analysis reveals that the field is evolving from a 

technology-push approach, where products are built around what sensors can measure, to a user-cantered approach, which 

instruments products around specific user needs identified through prior research, in areas like smart homes and health-

related devices (Park & Han, 2025). IoT practically contributes three things to the development of digital products: real -

world validation data that complements laboratory testing; predictive maintenance signals that can guide reliability 

engineering; and behavioural usage patterns that show which features are actually adopted after launch, bridging the gap 

between what users actually do with the product and what they say they want in NLP-derived feedback. 

Table 2. Mapping NLP, IoT, and Agentic AI to Stages of the NPD Lifecycle 

NPD Stage NLP Contribution IoT Contribution Agentic AI Contribution 

Discovery / ideation Mining reviews and tickets for 

unmet needs 

Field usage data reveals gaps Autonomous synthesis of 

insight reports 

Requirements definition Structuring feedback into 

feature specs 

Telemetry-based prioritization Drafting and refining 

requirement docs 
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NPD Stage NLP Contribution IoT Contribution Agentic AI Contribution 

Design & development NL-based design 

documentation 

Simulated sensor data for 

prototyping 

Multi-agent coding and design 

iteration 

Testing & validation Analyzing beta-tester 

feedback 

Real-device performance 

monitoring 

Automated test-plan execution 

Launch & post-launch Sentiment tracking post-

release 

Predictive maintenance, usage 

analytics 

Continuous monitoring and re-

planning 

 

5. Agentic AI in Digital Product Development 

Instead of generating a single prediction or reaction, agentic AI uses planning, memory, and tool invocation to pursue 

multi-step goals with minimal human supervision (Ali, Dornaika, & Charafeddine, 2025). This shows up in product 

development as agents that are capable of independently evaluating incoming defect reports, creating and editing 

technical specifications, coordinating handoffs between design, engineering, and quality assurance tools, and organizing 

design-of-experiments cycles. According to systematic evaluations, agentic AI is positioned as a coordination layer that 

can sit above more specialized NLP and IoT-analytics systems rather than taking their place because of its unique 

capabilities, proactive planning, contextual memory, and adaptive tool use (Hosseini & Seilani, 2025). Organizations are 

starting to rearrange development processes around AI-driven agents that handle complete subtasks, such code creation 

and review, rather than just supporting a person at each stage, according to emerging data from software engineering 

practice (Bosch & Olsson, 2026). This implies a change from AI as a decision-support tool to AI as a semi-autonomous 

participant in the development process itself, an agent that can query IoT telemetry, read NLP-derived customer insight, 

and carry out a corresponding design or engineering action with only sporadic human checkpoints. 

6. Comparative Analysis: Traditional versus Technology-Augmented NPD 

Where the biggest advantages are concentrated can be seen by comparing traditional versus technology-augmented NPD 

procedures. Manual synthesis is a major component of traditional NPD: engineers rely on regular consumer surveys, 

product managers read reviews one-on-one, and iteration cycles are limited by the speed at which people can digest both 

qualitative and quantitative information. In contrast, technology-augmented NPD views development execution, product 

telemetry, and customer language as streams that are partially automated and continuously monitored. Table 3 shows 

why the three technologies are complementary rather than interchangeable by directly comparing the two paradigms and 

placing NLP, IoT, and Agentic AI against each other along parameters of data type, principal analytical approach, and 

degree of autonomy. 
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Table 3. Comparative Analysis of Traditional NPD versus Technology-Augmented NPD 

Dimension Traditional NPD Technology-Augmented NPD 

Customer insight cycle Periodic surveys, manual review reading Continuous NLP-based sentiment and topic 

mining 

Product data Limited to lab testing and pilot studies Continuous IoT telemetry from deployed 

products 

Execution model Human-driven, sequential task handoffs Agentic AI coordinating multi-step, parallel 

tasks 

Iteration speed Weeks to months per feedback cycle Near-continuous, always-on feedback loop 

Primary risk Slow, biased, low-volume qualitative input Data quality, model drift, and oversight gaps 

 

7. Challenges and Limitations 

Integrating NLP, IoT, and Agentic AI into a unified NPD pipeline creates new dangers despite their obvious 

complementing strengths. Because the majority of published research relies disproportionately on a small number of 

large e-commerce platforms, which limits generalizability, reviews of online review analysis highlight ongoing issues 

with platform bias. NLP-derived insight is only as reliable as the underlying text corpus (Malik & Bilal, 2024). IoT-

driven data-intensive product development has its own challenges. The literature on IoT NPD emphasizes the need for 

cross-disciplinary teams comprising data science, hardware engineering, and business development, as well as the 

absence of standardized procedures for managing sensor data pipelines and unpredictable invention risk (Häusler et al., 

2023). Concerns about oversight and dependability are further raised by agentic AI; according to industry surveys, a 

significant portion of companies testing agentic systems have not yet achieved production deployment, citing 

infrastructure deficiencies and unanswered questions about the appropriate level of autonomy to give an agent making 

live product decisions. When considered collectively, these difficulties imply that technology-augmented NPD 

necessitates not only the adoption of new tools but also new governance frameworks, such as data quality requirements 

for NLP and IoT pipelines and precisely defined autonomy bounds for agentic systems functioning within product 

development workflows. 

8. Conclusion 

Each of the following bottlenecks in conventional new product development is addressed by NLP, IoT, and Agentic AI: 

IoT increases product visibility into the field long after launch, NLP transforms unstructured customer language into 

meaningful knowledge, and Agentic AI automates the execution of multi-step development tasks that previously required 

continuous human coordination. Their convergence into an integrated, mostly autonomous feedback loop encompassing 

discovery, design, validation, and post-launch iteration yields their highest value, according to the comparative study 

offered here. In contrast to traditional, stage-gated NPD methods, organizations that provide the data infrastructure and 

governance required to link these three technologies are in a position to shorten development cycles and react quickly to 

market and product signals. 
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