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Predicting the Future

Part 3/3: Trends of System 
Evolution Predictions



Key Learnings

• Trends of Engineering System Evolution (TESE)

• Empirically observed directions of system development that describes the natural 
transitions of systems from one state to another.  These directions are applicable to all 
categories of systems.

• TESE are used to effectively predict inflection points in system development

• The further out in time, the more accurate

• The trends can be applied to technical, business, and other systems

• Beginner’s usage of the TESE is not all that complex

1.) Choose a system to analyze

2.) Place the entire system (or sub-components of that system) on a trend line

3.) Imagine what that system (or sub-component) might look like if progressed down the 
trend in question

4.) Repeat for other trends and combine ideas into a newly evolved product or service
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Evolution

Why are Trends any better for forecasting?

 Qualitative not Quantitative

 Excellent long-range accuracy 

 Effectively predicts jumps in technology and business advancements

 Effectively identifies new product, production and service opportunities

Trends of Technical System Evolution
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Elastic

Monolith

Monolith

(differentiated 

parameters)
One Joint Multi-joint

Gaseous LiquidField Powder

bar soap bar soap w/ additive

field soap gas soap liquid soap powder soap

Trend of Increasing Dynamization

Trends of Technical System Evolution
FedEx Example: Surfactant (soap)

stretchable soap

http://images.google.com/imgres?imgurl=http://www.a3bs.com/imagelibrary/U19552/electricity-and-magnetism/U19552_pair-of-bar-magnets-150-mm-with-two-iron-yokes.jpg&imgrefurl=http://www.a3bs.com/shop/u.s.a./magnetism/magnets,pg_83_671_623_624.html&h=420&w=400&sz=25&hl=en&start=4&tbnid=7dtc4-epYgQ1lM:&tbnh=125&tbnw=119&prev=/images?q=bar+magnet&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://bp3.blogger.com/_SkucS1hvnrU/R4XIo23Ny2I/AAAAAAAAAeo/v6-EtMZ4-uk/s400/rubberband.jpg&imgrefurl=http://snaburnhamfamily.blogspot.com/2008/01/14-weeks.html&h=364&w=350&sz=54&hl=en&start=4&tbnid=2RrlXLKTAaqOfM:&tbnh=121&tbnw=116&prev=/images?q=rubber+band&gbv=2&hl=en
http://www.lakewoodconferences.com/direct/dbimage/50253789/Garlic_Powder.jpg
http://www.psc.edu/science/Glatzmaier/field_big.gif
http://images.google.com/imgres?imgurl=http://www.worldsmostcommented.com/wp-content/uploads/2008/03/ist2_4588664_half_empty_glass_of_water_with_clipping_path.jpg&imgrefurl=http://www.worldsmostcommented.com/is-the-cup-half-full-or-half-empty/&h=380&w=380&sz=30&hl=en&start=12&tbnid=rcMKDP3RcG0rcM:&tbnh=123&tbnw=123&prev=/images?q=glass+of+water&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.thescienceconnection.net/retail_images2/BarMagnetG.gif&imgrefurl=http://www.thescienceconnection.net/AppsNToys.htm&h=388&w=550&sz=83&hl=en&start=17&tbnid=tbrKkmO7jUmQ2M:&tbnh=94&tbnw=133&prev=/images?q=bar+magnet&gbv=2&hl=en
http://pics.livejournal.com/carlowe/pic/0000hkcd/
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Elastic

Monolith

Monolith

(differentiated 

parameters)
One Joint Multi-joint

Gaseous LiquidField Powder

Also applies 
to internal 
system 
components

Ink JetLaser Jet

Trend of Increasing Dynamization

Trends of Technical System Evolution
FedEx Example: Print Methods

http://images.google.com/imgres?imgurl=http://www.a3bs.com/imagelibrary/U19552/electricity-and-magnetism/U19552_pair-of-bar-magnets-150-mm-with-two-iron-yokes.jpg&imgrefurl=http://www.a3bs.com/shop/u.s.a./magnetism/magnets,pg_83_671_623_624.html&h=420&w=400&sz=25&hl=en&start=4&tbnid=7dtc4-epYgQ1lM:&tbnh=125&tbnw=119&prev=/images?q=bar+magnet&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://bp3.blogger.com/_SkucS1hvnrU/R4XIo23Ny2I/AAAAAAAAAeo/v6-EtMZ4-uk/s400/rubberband.jpg&imgrefurl=http://snaburnhamfamily.blogspot.com/2008/01/14-weeks.html&h=364&w=350&sz=54&hl=en&start=4&tbnid=2RrlXLKTAaqOfM:&tbnh=121&tbnw=116&prev=/images?q=rubber+band&gbv=2&hl=en
http://www.lakewoodconferences.com/direct/dbimage/50253789/Garlic_Powder.jpg
http://www.psc.edu/science/Glatzmaier/field_big.gif
http://images.google.com/imgres?imgurl=http://www.worldsmostcommented.com/wp-content/uploads/2008/03/ist2_4588664_half_empty_glass_of_water_with_clipping_path.jpg&imgrefurl=http://www.worldsmostcommented.com/is-the-cup-half-full-or-half-empty/&h=380&w=380&sz=30&hl=en&start=12&tbnid=rcMKDP3RcG0rcM:&tbnh=123&tbnw=123&prev=/images?q=glass+of+water&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.thescienceconnection.net/retail_images2/BarMagnetG.gif&imgrefurl=http://www.thescienceconnection.net/AppsNToys.htm&h=388&w=550&sz=83&hl=en&start=17&tbnid=tbrKkmO7jUmQ2M:&tbnh=94&tbnw=133&prev=/images?q=bar+magnet&gbv=2&hl=en
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FedEx Example: moving Material

Elastic

Monolith

Monolith

(differentiated 

parameters)
One Joint Multi-joint

Gaseous LiquidField Powder

Trend of Increasing Dynamization

Trends of Technical System Evolution

?
How can FedEx 
incorporate aspects 
of high dynamization
into their primary 

function of moves?

http://images.google.com/imgres?imgurl=http://www.a3bs.com/imagelibrary/U19552/electricity-and-magnetism/U19552_pair-of-bar-magnets-150-mm-with-two-iron-yokes.jpg&imgrefurl=http://www.a3bs.com/shop/u.s.a./magnetism/magnets,pg_83_671_623_624.html&h=420&w=400&sz=25&hl=en&start=4&tbnid=7dtc4-epYgQ1lM:&tbnh=125&tbnw=119&prev=/images?q=bar+magnet&gbv=2&ndsp=20&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://bp3.blogger.com/_SkucS1hvnrU/R4XIo23Ny2I/AAAAAAAAAeo/v6-EtMZ4-uk/s400/rubberband.jpg&imgrefurl=http://snaburnhamfamily.blogspot.com/2008/01/14-weeks.html&h=364&w=350&sz=54&hl=en&start=4&tbnid=2RrlXLKTAaqOfM:&tbnh=121&tbnw=116&prev=/images?q=rubber+band&gbv=2&hl=en
http://www.lakewoodconferences.com/direct/dbimage/50253789/Garlic_Powder.jpg
http://www.psc.edu/science/Glatzmaier/field_big.gif
http://images.google.com/imgres?imgurl=http://www.worldsmostcommented.com/wp-content/uploads/2008/03/ist2_4588664_half_empty_glass_of_water_with_clipping_path.jpg&imgrefurl=http://www.worldsmostcommented.com/is-the-cup-half-full-or-half-empty/&h=380&w=380&sz=30&hl=en&start=12&tbnid=rcMKDP3RcG0rcM:&tbnh=123&tbnw=123&prev=/images?q=glass+of+water&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.thescienceconnection.net/retail_images2/BarMagnetG.gif&imgrefurl=http://www.thescienceconnection.net/AppsNToys.htm&h=388&w=550&sz=83&hl=en&start=17&tbnid=tbrKkmO7jUmQ2M:&tbnh=94&tbnw=133&prev=/images?q=bar+magnet&gbv=2&hl=en
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• As an eng. sys. evolves the number of system functions 
performed by humans decrease.

• A decrease in human involvement leads to an increase in 
system completeness.

Humans Stop Performing:

Transmission

Energy Source

Control

Decision Making

System Starts Performing:
Trend of Decreasing Human Involvement Trend of Increasing System Completeness

Trends of Technical System Evolution

http://clayandcotton.com/shop/images/1/CIA_Tools_12in_FirmBalloonWhisk.jpg
http://images.google.com/imgres?imgurl=http://www.hartsofstur.com/acatalog/MCAB7705.gif&imgrefurl=http://www.hartsofstur.com/acatalog/Tools___Gadgets.html&h=150&w=240&sz=9&hl=en&start=6&tbnid=yN8iIaWfV3gZGM:&tbnh=69&tbnw=110&prev=/images?q=hand+whisk&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.hartsofstur.com/acatalog/MCAB7705.gif&imgrefurl=http://www.hartsofstur.com/acatalog/Tools___Gadgets.html&h=150&w=240&sz=9&hl=en&start=6&tbnid=yN8iIaWfV3gZGM:&tbnh=69&tbnw=110&prev=/images?q=hand+whisk&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.kingarthurflour.com/shop/images/1192811994117.jpg&imgrefurl=http://www.kingarthurflour.com/shop/detail.jsp?select=C52&byCategory=C334&id=4359&h=225&w=225&sz=7&hl=en&start=1&tbnid=uXyWVfA4Irv8qM:&tbnh=108&tbnw=108&prev=/images?q=electric+hand+whisk&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.kingarthurflour.com/shop/images/1192811994117.jpg&imgrefurl=http://www.kingarthurflour.com/shop/detail.jsp?select=C52&byCategory=C334&id=4359&h=225&w=225&sz=7&hl=en&start=1&tbnid=uXyWVfA4Irv8qM:&tbnh=108&tbnw=108&prev=/images?q=electric+hand+whisk&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.samstores.com/_images/products/wh.jpg&imgrefurl=http://www.samstores.com/Store.asp?CtgID=298&h=401&w=350&sz=16&hl=en&start=4&tbnid=VWW3CIAREiVxWM:&tbnh=124&tbnw=108&prev=/images?q=mixer&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.samstores.com/_images/products/wh.jpg&imgrefurl=http://www.samstores.com/Store.asp?CtgID=298&h=401&w=350&sz=16&hl=en&start=4&tbnid=VWW3CIAREiVxWM:&tbnh=124&tbnw=108&prev=/images?q=mixer&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.achilles-online.com/catalog/pics/Vertical_Color_Mixer.jpg&imgrefurl=http://www.achilles-online.com/catalog/rubber_and_products/1/&h=359&w=359&sz=21&hl=en&start=71&tbnid=xjzKTIdD89d55M:&tbnh=121&tbnw=121&prev=/images?q=computer+controlled+food+mixer&start=60&gbv=2&ndsp=20&hl=en&sa=N
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• As an eng. sys. evolves the number of system functions 
performed by humans decrease.

• A decrease in human involvement leads to an increase in 
system completeness.

Humans Stop Performing:

Transmission

Energy Source

Control

Decision Making

System Starts Performing:

How else can 
FedEx push 
decision making 
out into the 
system?

Trend of Decreasing Human Involvement Trend of Increasing System Completeness

Trends of Technical System Evolution
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Trend of S-Curve Evolution

Trend of Increasing
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Trend of Increasing
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Trend of Increasing
Degree of Trimming

Trend of Increasing 
Customer Expectations

Possible
Hierarchy of 

Trends 

Trend of Customer 
Purchase Focus

Trend of Increasing 
Sys. Robustness

Inc. Asymmetry  
Inc. Non-Linearity
Inc. Dimensionality
Inc. Degrees of Freedom

Inc. Self-Org Awareness
Inc. Org. Knowledge
Inc. Org. Competency
Inc. Process Thinking

Inc. Coord. Action
Inc. Coord. Rhythm
Inc. Dampening Reduction
Inc. Feedback and Control

Trends of Business System Evolution
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commodity product service experience transformation

 As customers have more understanding of a business 
system their expectations of the process increase.

Trend of Increasing Customer Expectations

What will FedEx look like 
when they move to the 
transformation stage 
(custom products target 
to individuals based on 
company’s expertise)?

Fe
d

Ex

Trends of Business System Evolution

http://images.google.com/imgres?imgurl=http://www.canvasdropcloth.com/images/Drop_Cloth.jpg&imgrefurl=http://www.canvasdropcloth.com/&usg=___FR7LawErAaCCctzUTCtvmjSerQ=&h=919&w=1211&sz=127&hl=en&start=32&um=1&tbnid=Qm4QoKYTweo0NM:&tbnh=114&tbnw=150&prev=/images?q=cloth&ndsp=20&hl=en&sa=N&start=20&um=1
http://images.google.com/imgres?imgurl=http://web.ivenue.com/unlimitedadditions/images/S6shirt.JPG&imgrefurl=http://web.ivenue.com/unlimitedadditions/item589007.ctlg&usg=__QCXrM-Erf8TiTNlgxCq6Hm4VUHU=&h=402&w=504&sz=32&hl=en&start=31&um=1&tbnid=FcLRyyfLOhbY1M:&tbnh=104&tbnw=130&prev=/images?q=white+dress+shirt&ndsp=20&hl=en&sa=N&start=20&um=1
http://images.google.com/imgres?imgurl=http://www.beyondbespoke.com/handmade3.jpg&imgrefurl=http://www.beyondbespoke.com/suits.html&usg=__UpNaGRkJhNDpnnxLfg55djpFvSE=&h=338&w=506&sz=110&hl=en&start=36&um=1&tbnid=bCklvNiQG0yLSM:&tbnh=88&tbnw=131&prev=/images?q=custom+suits&ndsp=20&hl=en&sa=N&start=20&um=1
http://images.google.com/imgres?imgurl=http://pro.corbis.com/images/42-17324529.jpg?size=572&uid=%7bE04CA589-CD2B-46C7-8F48-D70A13FC31C4%7d&imgrefurl=http://pro.corbis.com/search/Enlargement.aspx?CID=isg&mediauid=E04CA589-CD2B-46C7-8F48-D70A13FC31C4&usg=__hk6nEoTkNX6q4Na6gTX_aCss9CA=&h=400&w=267&sz=44&hl=en&start=1&um=1&tbnid=edO7_yAW7vMN2M:&tbnh=124&tbnw=83&prev=/images?q=clothing+salesperson&hl=en&sa=X&um=1
http://images.google.com/imgres?imgurl=http://pro.corbis.com/images/42-16070918.jpg?size=572&uid=%7b576BA2B1-C8C2-4397-ABEE-23655A6DE270%7d&imgrefurl=http://pro.corbis.com/search/Enlargement.aspx?CID=isg&mediauid=576BA2B1-C8C2-4397-ABEE-23655A6DE270&usg=__-bVgINo_M0CXrXmDKi35FFtyb08=&h=267&w=400&sz=50&hl=en&start=25&um=1&tbnid=-XcUuKoYmz_d-M:&tbnh=83&tbnw=124&prev=/images?q=clothing+salesperson&ndsp=20&hl=en&sa=N&start=20&um=1
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Trends of Business System Evolution



Confidential and Proprietary 1515

 As processes mature they increasingly coordinate with 
their internal operations and with the environment

Trend of Increasing Action Coordination

Non-coordinated 
action

Partially 
coordinated action

Fully coordinated 
action

Different actions 
during intervals

Full route usage even 
if no freight 

(equipment must be 
moved to support 

subsequent 
operations)

Freight coordinated at 
distribution points

Switching to assembly 
during shipping 

intervals to increase 
the customer 

experience

How can FedEx fully coordinate its operations and provide 
additional services to its customers during intervals? 

Trends of Business System Evolution

All shipping is 
specifically 

coordinated with 
shipping demand (i.e., 

shipped when 
ordered, direct route 

to destination, no 
transfer delays)
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•Trend of Increasing Dynamization
•Powder
•Liquid
•Gaseous
•Field

•Trend of Decreasing Human 
Involvement/Increasing System 
Completeness

•Push decision making out into the 
system

•Trend of Increasing Customer 
Expectations

•Custom products pushed to 
individuals

•Trend of Increasing Action Coordination
•Fully coordinate operations and 
provide interval services

Trends Solution Generation FedEx

Ideas?

Ideas?

Ideas?

Ideas?
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•Trend of Increasing Dynamization
•Dynamic data transfer followed by 
on-site manufacturing

•Trend of Decreasing Human 
Involvement/Increasing System 
Completeness

•System “delivers” freight when and 
where it is needed – customer driven

•Trend of Increasing Customer Expectations
•Freight can be customized and 
delivered when and where most 
convenient to customer

•Trend of Increasing Action Coordination
•Fully automated “shipping” (data) 
and assembly services

Trends Solution Generation
3D Printing

FedEx
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3D Printed Jet Engine

3D Printed Soccer Cleats

http://www.google.com/url?sa=i&rct=j&q=3d+printers&source=images&cd=&cad=rja&docid=39dvW8KJlsflwM&tbnid=ay7LswmIx4VvkM:&ved=0CAUQjRw&url=http://www.wired.com/design/2012/11/big-3d-printers-euromold-2012/&ei=xZ1UUYHyL8_siQLxnYGwBA&bvm=bv.44442042,d.cGE&psig=AFQjCNHtKq0jJdt1Z7dA5Cbb0siod_xerw&ust=1364586023776817
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Traditional Forecasting 
Methodologies

Trends of System 
Evolution

Trends of System Evolution (TSE)

Short-term Long-term
Medium 

short-term
Medium 
long-term

*Not much choice but 
extrapolation with focus on 

short-term economic 
forecasts and known internal 

and competitor activities.

*Trends of Sys. Evolution highly 
accurate and extrapolation very 

inaccurate. Rely on TSE and 
utilize CI to know who, when and 

how much.

*Modify your 
extrapolations 

with TSE 
analysis.

*Focus on TSE 
w/ 

extrapolation 
for general 

guidance only.

*Integrating the use of 
Trends of System 
Evolution into your 
planning process will 
allow you to see and 
drive more and more 
inflection points, 
opposed to responding 
to them as they appear.


