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Introduction 

A few years ago, John Bosch, Jr. and I collaborated with the TyRex Technology team to write an 
eBook entitled Technology Time.  Its focus was to address the concepts of 'doubling of 
knowledge', a phenomenon where the amount of human knowledge doubles at an increasingly 
rapid pace, and its effects on multiple sectors.  John is very interested in the impact of advanced 
technologies—particularly artificial intelligence—on business development and marketing.  As 
we enter an era where multiple technologies converge, the possibilities for new processes and 
problem-solving capabilities seem endless.  Recently, John approached me to write about how the 
first book affects new product development and time-to-market challenges.  We believe that using 
a heuristic vs. an algorithmic approach to harnessing knowledge and new technologies can 
improve competitive advantage and will significantly reduce manufacturing costs.     
 
The rapid doubling of knowledge, often observed as exponential growth in information and 
technological advancements, offers several benefits for new product development and time-to-
market strategies.  This surge in accessible knowledge, driven by technological innovations and 
coupled with the widespread use of digital tools, assists companies in developing differentiated 
products more efficiently while optimizing resources and adapting swiftly to market demands.  As 
companies continue to harness these benefits, they can improve product offerings and expedite the 
journey from concept to market entry, paving the way for a brighter future. 
 
While I applaud improvements in product development and competitive advantage, I have 
concerns about the accelerated pace of this convergence without an accompanying ethical 
framework to prevent mistakes and abuses.  The locus between the inexorable trend to digitization 
and the momentum of technological change has outpaced the development of ethical frameworks 
and regulatory oversight.  This gap between technological growth and ethical safeguards may 
present significant challenges for individuals, businesses, and policymakers seeking to balance 
innovation with responsible usage.  As new technologies like artificial intelligence become integral 
to business operations, companies must balance technological advancement with responsible use, 
regulatory compliance, and risk management. 
 
Expanding these responsibilities and providing a business foundation that includes community, 
culture, and family are the guardrails for creating values that offer the self-guidance necessary to 
achieve business integrity. 
 

 
 
 
 
 
 
 

Importance of Time-to-Market for New Product Development 
 

In the iconic television series Star Trek, the concept of warp factor speeds describes faster-than-
light travel, enabling starships to traverse vast interstellar distances, making space exploration 
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plausible on a grand scale.  Warp speed ranges from warp factor 1 (the speed of light) to warp 
factor 10 (theoretically infinite speed).  The exponential scale allows starships to travel vast 
distances and enables quick response and adaptability to changing circumstances.  This concept is 
analogous to modern business strategies focused at improving time-to-market (TTM) for new 
product development, where speed is crucial for responding to market demands, gaining 
competitive advantage, and adapting to rapidly shifting environments. 
 
Each day, we see breakthroughs in computing power, artificial intelligence (AI), advanced 
robotics, and devices that perform functions once scoffed at as science fiction props.  Today, a 
new entrant is changing the face of business development:  the speed at which knowledge is 
doubling (Figure 1).  The doubling of knowledge plays a transformative role in new product 
development, enabling companies to create more competitive, responsive, and user-centric 
products.  By leveraging knowledge and new technologies across the supply chain and internal 
processes, companies can improve time-to-market, reduce barriers and bottlenecks, and improve 
new product development strategies. 
 

 
Figure 1 

 
 
 
In today’s highly competitive global marketplace, time-to-market (TTM) is a vital metric that 
measures the efficiency and speed of introducing new products to a desired target audience.  TTM 
refers to the time it takes for a product to move from concept to market availability.  Efficiently 
managing TTM as industries evolve and consumer expectations change, companies must increase 
their agility in responding to shifting market demands.  The ability to deliver products quickly not 
only offers a competitive advantage but also impacts profitability, market share, and brand 
reputation.   
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A shorter TTM allows companies to capitalize on emerging trends, cater to consumer demand, and 
stay ahead of competitors (Figure 2).  According to Griffin (1997), TTM has become a critical 
performance measure for companies, particularly in industries where product life cycles are short 
and innovation is essential to survival.  Being first to market in fast-paced sectors can give a 
company a significant competitive edge by establishing brand recognition and setting price 
standards.  This phenomenon, often referred to as the “first-mover advantage,” is particularly 
evident in technology sectors where consumer demand shifts rapidly (Lieberman & Montgomery, 
1988).  This advantage posits that early entrants often dominate markets by shaping consumer 
preferences and establishing brand loyalty before rivals introduce their products. 
 

Benefits of Time-to-Market Efficiencies
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Accelerating the TTM process can significantly affect a company’s bottom line.  Products that 
quickly reach the market are more likely to enjoy higher revenue streams, as they can maximize 
their sales during the peak demand period.  In contrast, slow-moving products risk missing sales 
opportunities due to market saturation or shifting consumer preferences.  For example, a delay in 
launching a new model in the smartphone industry can lead to millions of dollars in lost revenue 
if competitors continually release new models with improved features (Schilling, 2010). 
 
Today, consumers are more informed and have higher value expectations than ever before and 
often demand innovative products that meet their needs in real-time mode.  Companies that can 
quickly identify market trends and bring products to market in response have a better chance of 
success.  According to Cooper (2019), companies must have agile product development processes 
to respond to shifting consumer tastes, which is particularly important in industries such as fashion, 
electronics, and consumer goods.  The attached Apple, Inc. case study highlights how product 
innovation coupled with rapid market entry changed the mobile phone industry. 
 

Time-to-Market Challenges and Barriers  
 
While reducing TTM offers numerous advantages, it has challenges and barriers.  Companies must 
balance speed with quality, ensuring products are not rushed to market without proper 
testing.  Rushing product launches may result in design flaws, product recalls, and negative 
customer feedback, which can damage a company’s reputation.  Furthermore, reducing TTM often 
requires significant investment in new technologies, supply chain improvements, and employee 
training, which may not be feasible for all companies (Schilling, 2010).  Below are some of the 
key strategic and structural barriers to achieving new product development goals and a reduced 
TTM. 
 
Siloed Organizational Structure. A siloed mindset reduces critical knowledge sharing across the 
organization, which can cause communication issues and make collaboration difficult.  In this 
ecosystem, departments within an organization often operate in isolation, leading to poor 
communication and coordination.  This lack of cooperation causes delays in decision-making, 
reduces agility, and slows down the product development process.  Departments working in silos 
may also duplicate efforts and waste valuable resources, resulting in inefficiencies (Eisenhardt & 
Tabrizi, 1995).   
 
Inadequate Market Research. In the fast-paced business world, market research is the compass 
that guides companies to success.  Insufficient market research and poor understanding of 
customer needs can result in product features that do not align with market demand or target the 
wrong audience.  This failure often leads to multiple difficulties like time-consuming redesigns or 
product revisions late in the development process.  A lack of market alignment can also delay a 
product launch or result in a product failing to meet customer expectations (Cooper, 2001).   
 
Resource Constraints.  Limited access to critical resources such as skilled personnel, funding, or 
essential materials can hinder product development deadlines.  Bottlenecks, slow progress, or 
insufficient funding are a few of the problems caused by ongoing time and financial constraints 
(Cooper & Edgett, 2008).  Failure to allocate adequate time to research, testing, and quality 
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assurances often leads to rushed or underdeveloped products, potentially resulting in product 
failures and recalls that can damage customer satisfaction and brand reputation.  
 
Scope Creep. Scope creep—adding requirements or features that lengthen new product 
development—can disrupt timelines, inflate budgets, and complicate new product development 
efforts.  Each change requires extra design, testing, and integration time, which can push back the 
scheduled release date.  Adding additional features or functions not central to the product’s 
purpose can dilute its market appeal, making it less competitive.  If unmanaged, scope creep can 
derail project timelines, reduce a project’s strategic focus, and shift attention away from core 
objectives (Wheelwright & Clark, 1992).  
 
External Dependencies and Supply Chain Delays.  Dependence on external suppliers for 
components, raw materials, or services can cause delays, especially if suppliers are unable to meet 
deadlines.  Global supply chain disruptions, such as those caused by natural disasters or 
geopolitical tensions, can further exacerbate these delays.  Companies may have to pay additional 
freight costs to expedite part deliveries or seek secondary suppliers at higher rates to stay on 
schedule, increasing the overall cost of the product.  Bottlenecks in product development create 
obstacles that delay product launches and negatively affect a company’s market timing, 
competitiveness, and revenue goals (Handfield & Bechtel, 2002). 
 
Technological Challenges.  As product innovation increasingly depends on advanced 
technologies, even minor technological issues can create substantial setbacks.  Developing new 
technologies or integrating emerging technologies into a product can introduce unexpected 
challenges ranging from prolonged testing and iteration cycles to hardware 
incompatibility.  Delays contribute toward cost overruns and, in some cases, incomplete or 
untested products, increasing the risk of defects and reducing product reliability (Rogers, 
2003).  Persistent technological challenges can inflate costs, compromise quality, and diminish 
competitive advantage. 
 
Prioritizing TTM is essential for companies aiming to stay competitive in rapidly evolving 
industries.  In a “business as usual” ecosystem, protocols and bureaucracies often form time and 
resource barriers to innovation.  In contrast, speed coupled with leveraging disruptive technologies 
like AI is vital for companies seeking to innovate effectively and maintain market relevance.  AI 
is at the forefront of new product innovation, transforming how companies approach product 
development and design.  Incorporating AI-based tools such as machine learning, natural language 
processing, and data analytics enables companies to meet customer needs more quickly and 
respond to shifting market trends, thereby gaining an advantage over slower competitors. 
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Product Life Cycle Management 

Product Life Cycle Management (PLM) is a systematic approach to managing a product’s lifecycle 
in all stages, from inception to disposal.  The foundational principles trace back to marketing and 
economics studies in the 1960s when Raymond Vernon formalized the idea of the product life 
cycle in the context of international trade.  He posited that products go through four stages—
inception, growth, maturity, and decline—each with distinctive characteristics, market dynamics, 
and profitability levels.  This concept laid the groundwork for understanding product life cycles in 
a broader marketplace context (Vernon, 1966).  Each stage presents unique challenges and 
strategies companies can use to manage resources and maximize profitability (Kotler & Keller, 
2016). 
 
In the 1980s and 1990s, PLM emerged as a distinct discipline, focusing on coordinating all stages 
of a product’s journey (Figure 3).  The early 2000s saw a major shift in PLM with the integration 
of digital technologies.  With advancements in enterprise resource planning systems and the 
increasing use of software technologies, companies like Dassault Systèmes, Siemens, and PTC 
provided integrated systems that allowed seamless collaboration across departments, optimizing 
product development and enhancing data accessibility (Ameri & Dutta, 2005).  The framework 
below allows businesses to manage product development, improvement, and retirement more 
efficiently.   
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Figure 3 
 

 
 

 
1.  Development Stage. The development stage is the pre-market phase, where the product 
concept is designed, researched, and prototyped.  At this stage, companies conduct feasibility 
studies, market research, and product testing to assess potential demand, design specifications, and 
costs.  Significant resources are allocated to R&D and planning but does not generate revenue 
since the product is not yet available in the market.  The development stage is crucial as it sets the 
foundation for the product’s future success; poor planning or inadequate testing here can lead to 
costly adjustments later in the lifecycle (Cooper, 2011). 
 
2. Introduction Stage. Following development, the product enters the introduction stage, when 
the company introduces a new product to its target audience. Initial marketing efforts focus on 
creating awareness and educating potential customers.  Sales tend to grow slowly as consumers 
become familiar with the product, and expenses are high due to promotional and distribution costs.  
Companies may adopt penetration pricing to attract early adopters or use a skimming strategy to 
maximize revenue if demand is high.  This stage often incurs high costs, so companies must 
carefully manage budgets and resources (Kotler & Keller, 2016). 
 
3. Growth Stage. As the product gains acceptance, it enters the growth stage, marked by rapid 
sales growth and increased profitability.  Marketing and distribution efforts allow for expanding 
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product variations or adding new features to differentiate it from competitors.  As production 
increases, economies of scale can lower costs, improving profit margins.  Competition may also 
increase as other firms enter the market, pushing companies to innovate and strengthen their 
market position.  Maintaining brand loyalty and customer retention is important to sustain 
momentum and market share (Lamb, Hair, & McDaniel, 2018). 
 
4. Maturity Stage. In the maturity stage, sales growth slows as the product reaches peak market 
penetration.  Most potential customers have already adopted the product, and competition 
intensifies, leading to market saturation.  Companies often focus on differentiation, cost-cutting, 
and marketing strategies to retain customers and extend the product’s lifecycle.  Profit margins 
may narrow due to competitive pricing and higher marketing expenditures to maintain market 
share. The maturity stage is typically the longest phase, requiring companies to continuously 
innovate or enhance customer value to sustain their market share position (Levitt, 1965). 
 
5. Decline Stage. The final phase is the decline stage, where market demand decreases due to 
shifts in consumer preferences, new technology, or market saturation.  If sales and profitability 
decline, companies must decide whether to discontinue, reduce costs, or attempt to rejuvenate the 
product through modifications or find niche markets.  Strategies such as harvesting (reducing 
investment) or divesting (phasing out the product) are common in this stage, and companies often 
shift resources to newer products with better growth potential.  Companies base exit decisions on 
profitability, potential reuse of resources, and the opportunity cost of maintaining a product 
(Borden, 2015). 
 
Benefits of Leveraging Artificial Intelligence in Product Life Cycle Management 

 
Product Lifecycle Management (PLM) has become a critical asset for modern businesses, 
providing significant advantages in managing and coordinating the various stages of product 
development, production, and disposal.  The conflation of people and processes coupled with 
technology fosters innovation, efficiencies, and rapid responses to shifting market demands (Stark, 
2015).  Leveraging AI technologies enhances the management of products throughout their 
lifecycle and provides several key advantages, including streamlining complex processes, 
improving decision-making efforts, and improving competitive agility in today’s fast-paced 
markets. 
 
Data Analysis and Predictive Insights. AI’s data processing capabilities significantly enhance 
PLM by enabling predictive analytics and real-time insights.  Machine learning (ML) algorithms 
can analyze historical and real-time data to identify patterns and predict future outcomes, such as 
customer demand or potential product failures.  This predictive capability allows companies to 
proactively address issues, optimize designs, and make data-driven decisions, ultimately reducing 
risks and costs associated with product development (Chui, Manyika, & Miremadi, 2018).  For 
instance, AI algorithms can forecast demand fluctuations and adjust production plans accordingly, 
ensuring efficient resource allocation and reducing the likelihood of inventory excesses or 
shortages (CIMdata, 2019). 
 
Product Design and Innovation. AI-driven generative design tools support the ideation process 
by creating optimized design iterations based on specific requirements and constraints. This 
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enables designers to explore a wider range of possibilities and accelerate the development of 
innovative solutions.  For example, AI can analyze customer preferences, industry trends, and 
material costs to recommend the best design configurations, ultimately improving product 
functionality and reducing production costs (Björk & Ottosson, 2020).  By enhancing creativity 
and enabling faster prototyping, AI empowers companies to bring more innovative products to 
market quickly and efficiently. 
 
Automation of Repetitive Tasks and Process Optimization.AI automates repetitive and time-
consuming tasks in PLM, such as data entry, document management, and compliance checks, 
freeing up employees to focus on more strategic and creative tasks.  Robotic Process Automation 
(RPA), a form of AI, can handle these routine operations with high accuracy, reducing the 
likelihood of errors and speeding up workflows (Kusiak, 2018).  Additionally, AI systems can 
optimize resource allocation and streamline workflows, minimizing delays and costs in the 
development cycle.  By automating processes, companies can reduce human error and improve 
overall productivity, accelerating time-to-market (CIMdata, 2019). 
 
Quality Control and Predictive Maintenance. AI-enabled PLM systems enhance quality control 
by monitoring and analyzing data from the production process to identify anomalies or 
defects.  Through predictive maintenance, AI algorithms can assess equipment health and predict 
maintenance needs before failures occur, reducing downtime and ensuring consistent product 
quality (Wuest et al., 2016).  For example, in manufacturing, AI can analyze sensor data in real-
time to detect deviations in machinery performance, allowing companies to schedule maintenance 
only when necessary, thereby reducing costs and preventing costly production halts. 
 
Customer-Centric Design and Personalization. AI allows for a deeper understanding of 
customer needs and preferences by analyzing vast amounts of customer data from various sources, 
such as social media, surveys, and purchase history.  This data optimizes product design, ensuring 
that products align with customer expectations and market demands. Incorporating personalized 
features and customizations into the product design process helps companies better meet customer 
demands and increase customer satisfaction (Davenport & Ronanki, 2018).  Companies can 
deliver more relevant and competitive products by integrating customer-centric insights into PLM. 
 
Agility and Adaptability. In today’s rapidly evolving markets, agility is essential. AI helps PLM 
systems become more adaptive by enabling dynamic adjustments to processes based on changing 
conditions.  For example, AI can quickly analyze market trends or supply chain disruptions and 
adjust product development timelines or resource allocation as needed, allowing companies to 
remain responsive to external changes (Chui et al., 2018).  This flexibility reduces the impact of 
unforeseen issues and enhances a company’s ability to adapt, ultimately providing a competitive 
edge. 
 
Product Life Cycle Management is essential for organizations seeking to enhance product 
development, optimize costs, and drive innovation.  Companies can gain a competitive edge in the 
marketplace by understanding the distinct stages of PLM and leveraging modern technologies.  As 
AI technology advances, its role in PLM will continue to grow, further supporting the development 
of agile, customer-focused, and sustainable product strategies.  While challenges exist, the 
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benefits—such as improved collaboration, faster time-to-market, and sustainability—demonstrate 
the strategic importance of PLM in today’s business environment. 
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How Artificial Intelligence Can Improve New Product Development 

The late Steve Jobs once said, “I’m actually as proud of the things we haven’t done as the things I 
have done.  Innovation is saying no to 1,000 things.”  Harvard Business School professor Clayton 
Christensen echoes this sentiment with his research on new product success rates.  Of the nearly 
30,000 new products introduced each year, approximately 95% will fail to achieve sufficient 
profitability (MIT, 2024).  Large companies with sizable resources are also not immune to product 
misfires:  From Ford’s Edsel to Google’s Glass Project, the same problems of internal bureaucracy, 
failure to adapt to changing market needs, and poor execution result in product design shortfalls. 
 
Artificial intelligence (AI) is the next frontier in new product development.  It enables companies 
to innovate rapidly by analyzing vast amounts of data, optimizing designs, predicting customer 
behavior, and automating processes (Table 1 below).  This leads to faster iteration cycles and more 
effective product creation across various industries.  Despite its limitations, AI’s sophisticated 
taxonomy of intelligent systems is pivotal in minimizing new product design failures.  It offers a 
plethora of benefits, including enhancing decision-making efforts, utilizing rapid prototyping and 
digital simulation, and reshaping methodologies for soliciting consumer feedback and preferences. 
 
 

Table 1 
 

The digital transformation era has ushered in unprecedented volumes of data, compelling 
organizations to adopt advanced techniques for analyzing and interpreting information effectively 
(Davenport & Harris, 2007).  Unlike traditional decision-making processes that often rely on 
intuition or experience, a Data-driven decision-making (DDDM) approach utilizes rigorous data 
analysis and interpretation to guide strategic and operational decisions, fostering a culture of 
evidence-based management (McAfee et al., 2012).  DDDM emphasizes the importance of 
empirical evidence derived from data.  The shift toward a data-centric approach enables 
organizations to derive actionable insights from complex datasets, which can guide product 
development strategies more effectively.   
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Business information (BI) tools like Tableau help organizations create visual reports and 
dashboards, facilitating swift responsiveness to changing market conditions.  Tableau can connect 
to a vast array of data sources, from spreadsheets and databases to cloud services like AWS, 
Salesforce, and Google Analytics in real-time (Gordon, 2013).  Adding AI algorithms assists with 
analyzing vast amounts of market data, customer feedback, and industry trends to identify patterns 
and insights.  BI tools also allow firms to monitor key performance indicators in real-time, identify 
unmet consumer needs, and suggest novel solutions, making informed decisions based on data-
driven insights rather than stale or incorrect assumptions (Zhang et al. (2020). 
 
Rapid prototyping uses computer-aided design (CAD), 3D printing, and digital models for iterative 
testing and refinement, enabling the evaluation of product functionality early in the development 
cycle.  This methodology emphasizes speed and flexibility and is especially valuable in new 
product development, as it allows for swift adjustments based on testing outcomes and feedback.  
AI-driven generative design algorithms can produce multiple design options by setting parameters 
such as materials, size, and weight.  Incorporating digital models in the process allows design 
teams to digitally interact with prototypes, thereby allowing for real-time review and product 
customization (Plumb, 2024).  
 
The fusion of rapid prototyping and AI tools is reshaping product development techniques.  The 
synergy between design and rapid prototyping allows manufacturers to validate functionality and 
identify potential design flaws before committing to full-scale production.  Generative design 
technology powered by AI allows product developers to quickly explore and test various design 
configurations, leading to more innovative outcomes with reduced time and resource expenditures 
(Duflou et al. (2012).  Rapid prototyping streamlines the development process through efficient 
resource utilization and the reduced need for multiple, time-intensive design iterations, making it 
a vital tool in industries driven by high innovation rates, like telecommunications and consumer 
electronics. 
 
Customer feedback is a critical success factor for new product development.  Survey forms, focus 
groups, and live chat interaction are traditional tools for gathering consumer feedback.  Today, AI 
has a vital role in analyzing and leveraging customer feedback for new product development, 
offering insights that can help companies design products that meet changing market 
demands.  Providing insights into user preferences, needs, and potential pain points guides 
companies in creating products that better resonate with their target markets.  It also can inspire 
innovative ideas, especially in highly competitive markets where differentiation is essential 
(Goffin & Mitchell, 2017). 
 
AI algorithms assist companies in collecting data and tailoring feedback based on a customer’s 
history, product usage patterns, and previous feedback.  Insight-focused sentiment collection tools 
like Lexalytics and Sprinklr analyze customer feedback across various platforms (e.g., social 
media, product reviews, and customer support) to track customer perceptions about products or 
services.  In contrast, hyperpersonalization tools like Dynamic Yield and Adobe Target are action-
focused.  Based on the customer’s sentiment and behavioral data, hyperpersonalization systems 
deliver highly tailored and individualized customer responses and experiences.  Research by 
Deloitte found that companies employing personalized engagement strategies achieve greater 
brand differentiation, a crucial factor in today’s competitive landscape (Deloitte, 2021). 
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By leveraging AI technologies, organizations can significantly reduce the risk of new product 
design failures and improve their time-to-market metrics.  Integrating AI into product development 
processes facilitates better decision-making, accelerates prototyping and testing, and enhances 
alignment with customer needs, ultimately leading to more successful product launches.  While 
challenges in data reliability remain, future developments of AI-based systems will assist 
organizations in navigating the complexities of the digital age with enhanced insight and 
confidence (Michael et al., 2024). 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Thoughts 

The future manufacturing landscape represents a symphony of intelligent systems that can design 
and simulate entire production processes in a virtual realm before fabricating a single physical 
prototype.  AI is integral in this shift toward automation and underscores the transformative impact 
of accelerating product development while reducing costs and increasing efficiencies.  As 
businesses acculturate toward digitization and intelligent technologies, the doubling of knowledge 
will create both opportunities and challenges in the development process. Exponential knowledge 
growth will assist companies to stay competitive by enabling continuous innovation, reducing 
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costs, enhancing data-driven decision-making, and increasing productivity throughout the 
manufacturing cycle. 
 
According to Grandview Research, the product development marketplace was $17 billion in 2023 
and forecasts a 10.8% compounded annual growth rate by 2030 (Grandview Research Report, 
2023).  The panoply of advanced technologies like AI-assisted intelligent business systems will 
power this growth and continue to revolutionize new product development and optimize resource 
allocations.  While achieving warp speed product development may still be a distant goal, 
leveraging new taxonomies of digital tools can help overcome limitations and barriers.  This will 
enable the optimization of new product designs, the delivery of customer-centric products, and the 
improvement of agility in rapidly changing markets. 
 
Finally, as I discussed in my previous white paper entitled, The Next Frontier of Manufacturing, 
the continued viability of U.S. manufacturing will require an understanding of Evolutionary 
Technology ThinkingSM and, equally important, the need for producing a continuous stream of new 
manufacturable 3D Printed product ideas. 
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Apple iPhone Case Study 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Company Profile 
Founded in 1976 as Apple Computer, Inc., the company changed its name to Apple, Inc. and is now a 
global leader in consumer electronics with numerous business segments and operations worldwide.  
The company offers software applications and related services, accessories, and third-party digital 
content.  Apple’s product portfolio includes iPhone, iPad, Mac, iPod, Apple Watch, and Apple TV.  It 
also provides advertising, payment, and cloud services and various consumer and professional 
software applications such as iOS, macOS, iPadOS, watchOS, iCloud, AppleCare, and Apple Pay. 

The Challenge 
Apple wanted to change the mobile phone industry and combine the iPod, a mobile phone, and an 
internet communicator into a single device.  Steve Jobs, Apple's CEO at the time, believed that 
consumers would eventually want one device to do it all, rather than carrying multiple devices with 
limited functionalities.  He also wanted to protect the iPod's dominance as a music player, which was 
threatened by the increasing features of cell phones and other mobile devices.  

The Solution 
First, Apple leveraged enabling technologies like lithium-ion batteries and powerful processors.  
Second, Apple collaborated with glass manufacturer Corning in 2005 to create a thin, flexible, and 
transparent material that could avoid the problem of metal keys scratching up phone screens.  The 
result was the creation of Gorilla Glass.  Finally, Apple did extensive demographic research to 
understand the target audiences and establish strategic partnerships to effectively tailor their market 
entry strategy.   

The Results 
The iPhone was launched in 2007, becoming one of the most profitable products of all time.  With the 
addition of App Store in 2008, Apple generated new economic opportunities for developers, startups, 
and consumers.  Now, nearly two decades and 42 models later, the iPhone is one of the most popular 
phones with sales of over 2.3 billion units worldwide.  Faced with stiff competition, things started to 
shift for Apple in 2008 when they launched the App Store.  Apple was the first publicly traded 
company to achieve a $1Trillion market cap and is now one of the most profitable companies in the 
world. 

Sources :   www.apple.com; www.fastercapital.com.com 
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Uber  Technologies Michelangelo Model Case Study 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Company Profile 
Founded in 2009, Uber Technologies, Inc. leverages a vast network and advanced technology to 
facilitate movement from one place to another.  The company develops and operates proprietary 
technology applications that enable a range of services on its platform.  These services include 
connecting riders with independent mobility drivers for ridesharing and other delivery services.  Uber 
also connects consumers with public transportation networks and shippers with carriers in the freight 
industry.  End-users and drivers use the company’s technology across various industries in the 
Americas, Europe, the Middle East, Africa, and parts of Asia.   
 

The Challenge 
Uber used open-source tools available online, such as scikit-learn and R, but the machine learning 
software was limited to what a few data scientists and engineers could build with mostly open-source 
tools.  Uber’s existing machine language (ML) workflows were often fragmented and time-
consuming, with each stage of model development requiring manual effort to integrate with other 
stages.  Uber was specifically looking to build reliable, uniform, and reproducible pipelines for 
managing training and prediction data at scale.  The company realized it needed an interface platform 
to support Uber’s needs for efficiency, scalability, and operational robustness and avoid efficiency 
reductions posed by the challenges of infrastructure integration. 
 

The Solution 
Uber created the Michelangelo platform to address the complexities of deploying ML at scale. Its goal 
is to streamline and automate the entire ML lifecycle—from data preparation to model deployment 
and monitoring.  The platform integrates seamlessly with Uber’s real-time data infrastructure, 
enabling the deployment of ML models to deliver real-time predictions.  This capability supports 
Uber’s need for rapid and accurate responses to changing conditions, allowing it to optimize user 
experience and operational efficiency. 
 

The Results 
Michelangelo has transformed Uber’s approach to ML, allowing Uber to serve its customers better, 
respond to market changes with agility, and drive operational efficiency, contributing to its growth 
and sustained competitive advantage.  As a taxi replacement and delivery service, Uber has made it 
easier for consumers worldwide to live without a car.  In 2015, Uber launched its food delivery app, 
Uber Eats, and in 2022, Uber launched UberX share, which allows multiple customers to share a ride, 
saving them up to 20% on the normal fare.  By 2024, the company achieved a market capitalization 
of $122 billion and is the largest ridesharing company worldwide, facilitating an average of 28 million 
trips per day. 

Sources :  www.uber.com; https://medium.com/case-study-ubers-machine-learning-platformmichelangelo; https://www.globaldata.com 
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