
Copyright © 2023, Technology Futures, Inc. 1



Copyright © 2023, Technology Futures, Inc. 2

Lawrence Vanston, Ph.D. President,

Technology Futures, Inc.
& TFI Projects

International Symposium 
on Forecasting 2023

June 25-28, 2023
Charlottesville, Virginia USA

Prospects of AI for Long-Term 
New Product Forecasting

(512) 415-5965 • www.tfi.com

lvanston@tfi.com



Copyright © 2023, Technology Futures, Inc. 3

Short-Term vs Long-Term New Product Forecasting

This chart created with the assistance of ChatGPT 3.5, 
6/16/2023, Prompt: “Make a table comparing short-
term and long-term new product forecasting

Short-Term Long-Term

Time Horizon Months to a year Several years or more

Purpose
Operational planning, inventory 

management
Strategic decision-making, product 

development

Data Lots of historical data Little or no historical data

Methodologies Statistical models, Machine Learning
Expert / Judgmental, S-shaped Curves, 

Analogies, etc

Outputs Short-term sales forecasts Long-term market demand estimates

Accuracy Relatively higher accuracy More uncertainty and variability 

Evaluation Accuracy Good strategic business decisions
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Product Forecasting Typology*

• Existing Products

• Routine New Products
– New to the Firm

– Additions to Existing Product Lines

– Improvements and Revisions to Existing Products

– Simple New-to-the-World Products

• Truly New-to-the-World Products 

*Applies to Services and Technologies Too
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Flying Taxis!

Bradley Wentze

Getty Images
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AI and Product Forecasting

Existing Products Routine New Products Truly New Products

AI Literature Broad Minimal Scant

Contests M4 and M5 M4 & M5 informative Unknown

AI Strengths 
Leverages cross-learning 

across products and simple 
explanatory variables

Same as Existing Products
Hopefully, the same and 

more

Historical Data Lots of historical data
Lots of historical data for 

similar products
Some historical data for 

analogous products

Time Horizon Short-term Short-term Long-term

AI Methods ANN & GBT ANN & GBT To be determined

AI Status 
Proven superior to statistical 

methods in many cases

Appears to be useful in 
improving  accuracy over 

customary methods
Pre-Exploratory
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Using ChatGPT to Generate a Forecast for Flying 
Taxis

• Used free ChatGPT-3.5 at https://chat.openai.com

• First Try! No further tailoring of query.

• Date: June 16, 2023

• Prompt: Provide a quantitative long-term forecast for the 
adoption of flying taxis
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The Four Big Questions of Long-Term New 
Product Forecasting
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4. Which model and 
how fast?

?
1. Will it be adopted
at all? Many fail!

Percent
New

2. When will it be 
commercially 
intro'd?

3. How big is the 
potential market?

For ideas see: Vanston L., Practical
Tips for Forecasting New Technology
Adoption, Telektronikk 3/4, 2008
tfi.com/pubs/forecastingtips.pdf
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Long-Term Forecasting Approaches to New 
Product Forecasting

• Expert Opinion / Judgmental 

• S-Shaped Curves & Analogies

• Multiple-Trend Analysis

• Drivers and Constraints
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Expert Opinion / Judgmental

• Surveys, e.g., Dephi Method

• Structured Interviews

• Group Exercises

• Literature/Media review

• Scenarios
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Using ChatGPT to Generate Scenarios for Flying 
Taxis

• Used free ChatGPT-3.5 at https://chat.openai.com

• First Try! No further tailoring of query.

• Date: June 16, 2023

• Prompt: Generate three alternative scenarios for the future 
of flying taxis
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S-Shaped Curves and Analogies

• Simple 2-3 parameter models + extensions that reflect the 
fundamentals of technology change

• Measure percentage penetration of new product

• Generally, used to forecast the total market for a new 
product

• Most common models: Logistic, Gompertz, and Bass

• Various extensions for special cases in the literature and in 
practice

• Curve fitting and/or analogies can be used to estimate 
parameters
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Logistic Model
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y(t) =
1

1 + e-b(t-a)

a = year 50% penetration
is reached

b = penetration rate

AKA the Fisher-Pry model of 
technology substitution or the

Mansfield diffusion model

Symmetric, Inflection 
pt. at 50% penetration

Good for
industrial or
commercial
adoptions 
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Classic Industry Examples (Logistic)
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The Gompertz Model
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Long tail makes 
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consumer adoptions
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Classic Consumer Examples (Gompertz) 
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Bass Model
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where

z(t) = e-(p+q)(t-a)

p = .100
q = .250

p = .050
q = .250

p = .010
q = .400

a = Start year
p = penetration rate

for early adopters
q = penetration rate

for followers

Bass can model steep new product
takeoffs with the p parameter

Popular with
market
researchers 
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Ultra HD Households (4K and 8K) - 2023 TFI Forecast
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Analytics,2016-20 Consumer Technology Assc
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HDTV Households (USA) - 1995 TFI Forecast

Lawrence K. Vanston, Curt 
Rogers, and Ray L. Hodges, 
Advanced Video Services—
Analysis and Forecasts For 
Terrestrial Service 
Providers, Technology 
Futures, Inc., 1995, p. 106.  
This graphic appears in 
Introduction to Technology 
Market Forecasting, 1996, 
p.25. 
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HDTV Households (USA) - 1995 TFI Forecast
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with HDTV

Time to reach 1% from the 
adoption of U.S. digital 
HDTV standard was 
forecast to be 5 years

Assumed Gompertz model 
with same b value as color 
television (b = .18%)

1995 Forecast
1995 forecast for 1% penetration
Subsequent actual data

(t0, y0), here (2000, 1%), use: 

a = t0 + ln (-ln (y0)) / b

To forecast with Gompertz 
model from starting point
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Forecasting Using Analogies – Digital Households 
(USA) - 1999 TFI Forecast

Analogy       

Radio
Color TV
Television
CD Player
VCR
Pay cable

Average

Lawrence Vanston, Forecasts for Internet/Online Access, Presentation to 17th 
Annual ICFC Conference, Denver, Colorado, June 15-18, 1999.

b

.1803

.1843

.3175

.1651

.2337

.2121

.2155
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Multiple Trend Analysis



Copyright © 2023, Technology Futures, Inc. 27

Broadband Availability vs Subscribers – 1999 TFI 
Forecast

The quantitative relationship is 
based on analogies to other 
adoptions, specifically, cable 
television, pay cable, and pay-
per-view. See L. K. Vanston, J. 
A. Marsh, and S. M. Hinton, 
Telecommunications for 
Television/Advanced Television
(1992) pp 123-144 (Austin, 
TX: Technology Futures, Inc.).
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Broadband Households (USA) - 1999 TFI Forecast

Lawrence Vanston, 
Forecasts for 
Internet/Online Access, 
Presentation to 17th Annual 
ICFC Conference, Denver, 
Colorado, June 15-18, 1999.

Used a forecast of 
broadband availability 
to limit penetration.
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Broadband Households (USA) - 2000 TFI Forecast
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Broadband Households (USA) - 2000 TFI Forecast
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Broadband Performance Milestones
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Price vs Adoption Relationship
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Drivers and Constraints

• What are the drivers for adoption?
– How strong are they?

• What are the constraints on adoption?
– How strong are they?  Can they be 

overcome?
• What is the balance of drivers and 

constraints?
– Will this change?

• What are the important areas of uncertainty 
that need to be resolved?
– How can these be addressed to

everyone’s satisfaction?
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Drivers and Constraints Example
Forecasting AI for Forecasting, July 2018 
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Using ChatGPT to Generate Drivers and Constraints 
for Flying Taxis

• Used free ChatGPT-3.5 at https://chat.openai.com

• First Try! No further tailoring of query.

• Date: June 12, 2023

• Prompt: What are the drivers and constraints on the 
adoption of flying taxis in the future?
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ChatGPT Drivers and Constraints for Flying Taxis

Drivers:
1.Congestion and traffic reduction
2.Environmental considerations
3.Technological advancements
4.Vertical takeoff and landing capabilities
5. Time Efficiency (2nd Pass)

Constraints:
1. Regulation and safety
2. Infrastructure requirements
3. Public acceptance
4. Cost and affordability
5. Limited range and payload capacity
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ChatGPT Drivers and Constraints for Flying Taxis

It is important to note that while there 
is significant interest and investment in 
flying taxis, their adoption will depend 
on the successful resolution of these 
drivers and constraints. The timeline 
for their integration into the 
transportation system will also depend 
on technological advancements, 
regulatory frameworks, and public 
acceptance.

It's important to note that the adoption 
of flying taxis is a complex and 
multifaceted process that involves 
various stakeholders, including 
governments, regulators, 
manufacturers, infrastructure 
developers, and the general public. The 
balance between drivers and 
constraints will determine the pace and 
extent of their adoption in the future.

1st Pass Conclusion 2nd Pass Conclusion
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Using ChatGPT to Generate Drivers and Constraints 
for Long-Term New Product Forecasting

• Used free ChatGPT-3.5 at https://chat.openai.com

• First Try! No further tailoring of query.

• Date: June 13, 2023

• Prompt: What are the drivers and constraints on the 
adoption of machine learning for long-term forecasting of 
new products?
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ChatGPT Drivers and Constraints for Long-Term New 
Product Forecasting

Drivers

1. Data Availability

2. Improved Accuracy

3. Automation and Efficiency

4. Competitive Advantage

Constraints

1. Data Quality and Quantity

2. Complex Model Development

3. Interpretability and Explainability

4. Uncertainty and Volatility

5. Cost and Infrastructure

6. Ethical and Privacy Considerations
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Prospects of AI for Long-Term New Product 
Forecasting
• Expert Opinion / Judgement

– Research and Scenarios   

– Survey, Interview, and Group Methods  ?

• S-Shaped Curves and Analogies   

• Multiple-Trend Analysis  ?

• Drivers and Constraints
– Identification  

– Strengths ?

– Balance and overcoming constraints  ?

– Identifying Further Research Areas ?
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Conclusion

• AI very promising for parts of the long-term forecasting 
process

• Somewhat promising for other parts of the process 

• Comprehensive AI long-term forecast (beyond leveraging 
existing forecasts) is an open question.

• More research is needed on each

Overall, while there are notable drivers pushing the 
adoption of machine learning for long-term forecasting of 
new products, organizations must carefully navigate the 
constraints to leverage its full potential and make 
informed decisions. - ChatGPT
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