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The United States AI Enabled Personal Computing Devices  

Market Size and Ten-Year Forecast 

September 2024 
 

Update:  The tables and charts presented in the forecasts represent output from our 

current forecast model that has been updated with actual data through 24Q2. 

 

AI Percent of Unit Shipments  

 
AI Market Penetration of Households and Businesses that own the Device 
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Overview 
Its’ been a bumpy ride for the Personal Computer Market the last four years, rising through the 

pandemic purchasing surge and then tumbling down through the demand drop over the last 

years.  The market transformational impact of the pandemic on the consumer and enterprise 

segments in now understood in terms of (1) changes to the demographic and economic structure 

of the US economy and (2)  the absence of any new compelling product introductions.  Perhaps it 

is time to stop looking back and start looking forward to the next potential transformative event – 

Artificial Intelligence - AI.  Or more specially, AI Enabled PCs, Tablets, and Phones.   

 

Looking longer-term we see AI as the next major destructive/innovation event. As in the past, 

there is a lag, usually longer than expected, from the introduction of a new innovation to the full 

realization of it potential.   Yet, AI (or the promise of AI) is here, and this arrival will have a 

significant impact on the demand for Personal Computing Devices by individual, households, 

businesses, and government entities. 

 

Hardware vendors, application developer, and service providers, as well as distributors & 

marketers, investors, and business & consumer buyers/users all are facing decisions that require 

a greater clarity and understanding about the future of AI devices  This forecast aims to provide 

some of that hat clarity and understanding.    Specifical, the size, growth, and segmentation of 

the total available market for AI devices. 

 

Forecasting Challenges and Solutions 
When Desktops PC, Mobile PCs, Tablets and Mobile Phones were first introduced, the benefits 

of owning one or more were clear and compelling. That is not the case yet for AI devices.   To 

date, AI success is primarily in areas that require very large databases, experts in designing and 
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utilizing AI application, and require massive amounts of computing power,  Access for almost all 

these areas today is through the cloud.   The challenging questions for forecasting AI devices that 

need to be addressed are: 

 

• What are the clear and compelling business and consumer use cases that benefit more from 

an AI device than cloud-based AI ?   Currernt AI use cases may be grouped into four broad 

categories. 

o Process Control 

o Content Creation and Improvement 

o Advice, Recommendation, Decision Support 

o Research and Discover 

• What is an AI device  in terms of hardware and system/application software requirement? 

• What additional skills and resources do buyers and users need to acquire and master in order 

to realize the benefits of AI? 

• What is the initial and on-going costs of buying and maintaining an AI device in the 

household or business? 

• What is the buying process for both the consumer and enterprise segments 

 

With so many unanswered questions, is it possible to develop a forecast model for AI devices?  

The answer is yes, if the logic of the model is independent of the answers to these questions.  

When the answers are known, only the input parameters will need to be changed.  For now, the 

AI device market is what the market say it is.   

 

Recently, a number of technology industry market research firms published forecasts of the 

percent of PCs and phones that will be AI Enabled over for the next few years.  We believe these 

forecasts are overly optimistic.  The AI device  market is essentially a replacement market of 

existing non-AI devices.  While there may be a relatively small number of first-time AI device 

buyers, the overwhelming purchases will be replacements for exiting PCs, Tablets, or Phones. 

 

The number of Units Shipments for any Segment-Product-Form Factor in any forecast period is 

dependent on the value of five influencing variables at the start of each forecasting period. 

1. TAM  - The size of the Total Available Market – Number of Households and Businesses 

2. Penetration  - What percent of those  Households and Business own at least one device 

3. Density – The average number of devices owned by a Penetrated Household or Business 

4. Replacement Rate – How long is the device in use before replacement. 

5. Initial Installed Base – The number of devices currently in use.  

 

Forecasting AI devices therefore requires developing estimates for each of these influencing 

variables.   It also requires a previously or concurrently developed forecast for the Total Devices 

that may be replaced.  Two of the influencing variables, are known.  Because the AI device 

market is a replacement market, the TAM is the Penetrated TAM of the Total Market, and the 

initial Installed Base at the start of the first year is zero.   Estimates the other three 
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influencing variable inputs requires addressing each of these questions, recognizing constraints, 

and reflecting additional assumptions. 

 

1. Penetration - What percent of Households or Businesses will own at least one device in each 

of the forecast years? 

 

While simply estimating these percents seem like the obvious approach, it lacks a validating 

framework.   Almost all new inventions and innovation will follow the classic diffusion of 

innovation, S-Shaped logistic curve.  The parameter for generating this curve may be derived 

from estimates for just two years.   However, they may also be derived from two other 

metrics:  The time it will take to reach 50% TAM penetration (α), and the time it will take for 

penetration to grow from 10% to 90% (Δ).   The α and Δ  can be computed  for all major 

Segment-Product-Form Factor device introduction since the introduction of the first PC in 

1975.  These provide a framework for developing reasonable Penetration estimates as well as 

validation alternatives estimates.    

 

Assumption: Initial Penetration rates will be within the ranges of the historic devices.   In 

many new innovation introductions, an initial buying surge fueled by the pent-up demand of 

the very early buyers may be followed by a brief drop in unit shipments until the normal 

early market buyers demand is reached.  We may see this pattern for some AI devices. Given 

the expect length of time for most AI device to reach near full penetration a Ten-Year rather 

than Five-Year forecast provides a better understanding of the adoption of AI devices.  

 

2. Density – what is the average number of AI devices owned by a penetrated household or 

business compared to the total average.    

 

The Average Densities per Household or Business vary considerably by Segment-Product-

Form Factor from  one for some consumer product-form factors  to over  100 for some 

enterprise products.  Densities also vary over time depending on the additional unit buying 

pattern.  Will early adopters be more likely to purchase multiple units than later adopters, or 

will additional unit purchases per Household or Business occur at a later time? 

 

Assumption: AI Device densities will be below the total device densities and then increase 

asymptotically to the total level over the forecast period.   However, the very early buyers 

may be more likely to be multi-unit buyers than the next group or buyers.  This may be truer 

in the Enterprise segment than the Consumer Segment. 

 

3. Replacement Rate – How much faster or slower will the AI device replacement rate be 

compared to the total replacement rate?   There are several metrics that may be used to 

answer the question “what is the average life of a device.” 

a. The average age of the units in the installed base. 

b. The average age of units that are being replaced. 
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c. How long will it take to replace all of the units in the installed base, (the 

Replacement Cycle Length, RCL). 

 

Assumption: The average installed base age and the average removal age will be, by 

definition one year in 2024 and will increase asymptotically to the total level over the 

forecast period.   The RCL will be an output of the model but is expected to be slightly lower 

than the total RCL implying that AI devices will be replaced slightly sooner than non-AI 

devices. 

 

4. Constraints:  Given assumptions about the TAM, Penetration, Density, and Replacement 

Rates, the model output forecast must also meet these following conditions. 

a. AI unit shipment must be less than or equal to the forecasted total device unit 

shipments for all forecast years.  This is the constraint that most of the current 

forecasts violate. 

b. The AI installed Base must be less that or equal to the Installed Base for the total 

devices for all forecasted years. 

c. The AI penetrated TAM must be less than or equal to the Total Device Penetrated 

TAM.   

 

5. Additional Assumptions: 

a. AI device adoption will be fastest in Phones, followed by Desktop PCs, Mobile 

PCs, and slowest in Tablets.    

 

b. Adoption will be initially faster in the Consumer Segment than Enterprise, but  

Enterprise will eventually catch-up and surpass the Consumer Adoption Rates. 

 

These two assumptions are based partially on our analysis of prior device adoption rates, 

and the recognition that there is considerably less effort to implement an AI device in the 

home than in a business where the rate of adoption faces the headwinds of security, 

support, training, and integration issue.  For the home, it is essentially plug and play.   We 

expect application developers to prioritize consumer applications more the enterprise 

applications to accelerate revenue recognition, as well establish market share. 

 

c. After the initial surge of buying, unit shipment growth will temporarily slow 

before resuming its predicted growth rate. 

 

There are several reasons for this pattern.  First algorithmically, in year one (2023) there 

are no removals from prior years that net against new sales, as there will be in all 

subsequent year.   Additionally, since year one will include an above trend level of 

buying due to satisfying early adopter pent-up demand,  this will increase removals above 

trend in the next year, as well as including excess removal due to year one returns due to 

buyer remorse and DOA cases.  Finally, this is normal for many innovations introduction 

and is known as the “crossing the chasm” problem. 
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Approach and Methodology  
Daniel Research Groups’ (DRG)  EquilibriumSolver (EQS) methodology and application 

was used to develop the AI device forecasts.   Unit Shipments and the above discussed five 

influencing variables are expressed in the EQS algorithm such that any of the variables may be 

computed from the others.  The allow the models to be direction agnostic facilitating a recursive 

and iterative forecast modeling process. 

 

While the Replacement Rate and Density variables contribute to the Unit Shipment forecast, the 

Penetration assumptions are significantly more important.   Our approach to determining the 

Penetration input parameters is based on a review and analysis of the penetration rates of all of 

the prior relevant device and system software introduction since the introduce of the first 

Desktop PC in 1975.  For each of the introductions we computed three statistics. 

 

1. What was the maximum penetration percent.  Many have since declined since that level 

2. How long did it take from introduction to reaching 50% of maximum penetration, the α. 

3. How long did it take to grow from 10% penetrative to 90% penetration, the Δ. 
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Our assumptions for the initial Penetration parameters for each base level Segment-Product-

Form Factor case was based on our analysis of this date.  

 

 
This provided us with a starting framework based on relevant historical data from which 

adjustments  for the constraints, assumptions,  and current conditions were made. 
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Given our starting assumption about the TAM, Penetration, Densities, Replacement Rates, as 

well as actual data for 2923 and 2024 through Q2, and  having an existing forecast for total 

devices for each case, we developed AI device forecasts for each base Segment-Product-Form 

Factor base case, as well as roll-up aggregations that did not violate any of the constraints and 

reflected all of the other assumptions. 
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Forecast Tables and Charts 

Summary Tables 
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Segment-Product-Form Factor Forecast Tables and Charts 

Desktop PCs 

Consumer 

 
Enterprise 

 
Total 
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Mobile PCs 
Consumer Convertible 

 
 
Consumer Traditional 
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Enterprise Convertible 

 
 
Enterprise Traditional 
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Total 

 
 

 

Total PCs (Desktops and Mobile PCs) 
Consumer 
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Enterprise 

 
 

Total 
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Tablets 
Consumer Slate 

 
 
Consumer Detachable 
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Enterprise Slate 

 
 
Enterprise Detachable 
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Total 

 
 

PCs and Tablets 
Consumer 
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Enterprise 

 
Total 
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Smartphones 
Consumer 

 
Enterprise 
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Total 

 
 

 

Total Personal Devices (PCs, Tablets, and Phones) 
Consumer 
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Enterprise 

 
Total 
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About Daniel Research Group 
Daniel Research Group is a market research and consulting firm primarily servicing technology 

clients.   Our focus is developing custom market models and forecasts.  We support clients three 

ways. 

 

1. We work independently or collaboratively with the client’s own analysts to produce 

custom technology product/service market models and forecasts. 

2. We work collaboratively with the client’s own analysts to design and develop the 

modeling applications that they will use to develop their own market models and 

forecasts. 

3. We train client’s analysts in the theory and practice of technology market modeling and 

forecasting. 

 

Most of our work utilizes the inventory of proprietary methodologies and algorithms that we 

have developed over more than 35 years. We have built technology forecasting market models 

for many major technology vendors, market research firms, and industry organizations. While 

our core competency is forecasting, our subject experience covers the entire technology and 

technology-enabled product/service landscape.  We also support our engagements with 

traditional qualitative and quantitative research, as well as tactical and strategic consulting 

services. 

 

Stephen J. Daniel - President 

With over four decades in the Information Technology Industry, Mr. 

Daniel has developed a unique blend of Market and Technology 

experience coupled with a deep understanding of Market Research 

Methodology. His primary strength is in understanding the decision-

making context within which the results of his research will be applied. 

This is manifested by his ability to design and execute studies that 

precisely meet client objectives in a timely fashion and at reasonable 

costs. 

 

 

Mr. Daniel received his BS in Finance from Northeastern University and earned an MBA in 

Quantitative Analysis from New York University.  He is a member of the American Statistical 

Association, American Economic Association, The Market Research Association of America, the 

American Marketing Association, National Association for Business Economics, and the 

Qualitative Research Association of America. 

 

Contact Information 

http://www.danielresearchgroup.com/ 

Steve@DanielRG.com 

(617) 484-6225  

http://www.danielresearchgroup.com/
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