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SMART INPUT                          
(automation, efficiency, productivity, process, workflow)

SMART OUTPUT                         
(connected products, business model)

Industrial Internet of Things

(*)

(*) Source: https://www.automationworld.com/products/data/blog/13310810/from-smart-manufacturing-to-manufacturing-smart (AW Editor-in-Chief: David Greenfield) 2
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“The global smart home appliances market size is 
anticipated to reach USD 92.72 billion by 2027, 
according to a new report [published on 
September 23, 2020] by Grand View Research, 
Inc., expanding at a CAGR of 14.1% from 2020 to 
2027. The market is likely to witness significant 
growth in the years to come on account of the 
growing geriatric population, improved M-2-M 
communication systems, new product 
development, and improvements in the Internet 
of Things (IoT).”

“Pune, Sept. 14, 2020 (GLOBE NEWSWIRE) -- The global 
smart manufacturing market size is expected to reach USD 
506.33 billion by 2027, exhibiting a CAGR of 12.2% during 
the forecast period /…/ Demand for Smart Manufacturing 
has increased drastically as COVID-19 tally soars /…/ One of 
the emerging trends for the market is the shifting focus of 
enterprises towards the deployment of industrial internet 
of things (IIoT) technology. The implementation of IIoT
assists to save maintenance costs, energy costs, and improve 
workforce productivity. Organizations are adopting IIoT
solutions for manufacturing operational intelligence, 
enabling asset monitoring, remote servicing, predictive 
maintenance, and remote monitoring.”

Source: Fortune Business Insights, Press Release and Company Material, September 24, 2020 
https://www.fortunebusinessinsights.com/smart-manufacturing-market-103594

SMART MANUFACTURING MANUFACTURING SMART

Source. Grand View Research press release, September 23, 2020
https://www.prnewswire.com/news-releases/smart-home-appliances-market-size-
worth-92-72-billion-by-2027-grand-view-research-inc-301136372.html

Example among others such as connected cars, digital 
healthcare devices, smart tractors, industrial pumps, etc.:
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CAVEATS

4



5Source: Ian Skerrett, “Five Takeaways From Microsoft IoT Signals Report,” Dzone, October 15, 2020 https://dzone.com/articles/five-takeaways-from-ms-iot-signals-report

https://dzone.com/articles/five-takeaways-from-ms-iot-signals-report


Source: 
https://www.thomasnet.c
om/insights/shifting-
from-vision-to-value-the-
path-to-scaling-smart-
manufacturing/

“Use the lean innovation mantra: plan big, start small, and scale fast”

“As in so many other industries, 
one needs a crisis to get going 

— unless there has been a 
relentless drive by leadership 

for transformation. Research by 
ISG and Keypoint Intelligence 

show that COVID-19 is 
accelerating the adoption of 

Industry 4.0 products and 
services towards smart 

manufacturing and smart 
factories. Digital workflows and 

automation are becoming 
requirements, no longer goals.”  

[Thierry Van Landegem]

“ Successful digital transformations are rare /…/ New BCG [Boston Consulting Group] research 
shows that 70% of digital transformations fall short of their objectives, often with profound 
consequences.” -- Source: BCG, October 29, 2020 https://www.bcg.com/publications/2020/increasing-odds-of-success-in-digital-transformation
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“Smart manufacturing — also called Industry 4.0 or 
manufacturing 4.0 — has been around for some time. 
Great visions about the future of manufacturing are 
plentiful, and there are many proofs of concepts, but 
scaling the digital in manufacturing is significantly less 
represented.

Why? Because not enough attention is paid to the value 
creation aspect of smart manufacturing. In too many 
cases it is still seen as a techno spiel more than 
anything else.”

https://www.thomasnet.com/insights/shifting-from-vision-to-value-the-path-to-scaling-smart-manufacturing/
https://www.bcg.com/publications/2020/increasing-odds-of-success-in-digital-transformation


Source: Ian Skerrett, “Five Takeaways From Microsoft IoT Signals Report,” Dzone, October 15, 2020 https://dzone.com/articles/five-takeaways-from-ms-iot-signals-report 7

More efficient operation and more efficient employees are the main benefits of IoT. I find it interesting 
that increase revenue and new business models are at the bottom. In the early days of IoT, there were 
lots of discussions about creating new business models. It appears this benefit of IoT has been 
difficult to realize.

https://dzone.com/articles/five-takeaways-from-ms-iot-signals-report


Source: Stacey Higginbotham, October 12, 2020 - https://staceyoniot.com/sustainability-is-the-elephant-in-the-iot-room/ Regarding the issue of IoT and electronic waste see also: Alain 
Louchez and Valerie Thomas, “E-waste and the Internet of Things – The Problem is part of the solution”, ITU News, November 2015 https://itunews.itu.int/en/NotePrint.aspx?Note=4850

“Sustainability is the 

elephant in the IoT 

room”
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MAJOR SHIFTS 
HAPPENING IN 2020

- A Few Examples-

The role of demographics and technology 
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DEMOGRAPHICS
❑ Technophile retired/retiring population (impact on demand)

❑ Replacement of baby boomers (+ digital skills needed)

❑ Accelerated adoption of robots 

❑ Critical impact of women in IoT
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Source: Richard Fry, April 28, 2020: https://www.pewresearch.org/fact-
tank/2020/04/28/millennials-overtake-baby-boomers-as-americas-largest-generation/

Source: Kim Parker and Ruth Igielnik, May 14, 2020 
https://www.pewsocialtrends.org/essay/on-the-cusp-of-adulthood-
and-facing-an-uncertain-future-what-we-know-about-gen-z-so-far/
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June 30, 2020
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Source: Niall McCarty, September 30, 2020 https://www.weforum.org/agenda/2020/09/countries-
comparison-robot-workers-robotics-change-tech-manufacturing/

“The pandemic we find ourselves in is creating “a double 

disruption of jobs” with businesses reducing their 

employees while simultaneously speeding up the adoption 

of automation to make up for the lost productivity.”

Source: Ryan Daws, October 21, 2020 https://iottechnews.com/news/2020/oct/21/wef-inequality-worsen-robots-half-work/
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https://www.weforum.org/agenda/2020/09/countries-comparison-robot-workers-robotics-change-tech-manufacturing/
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Source: https://thedailychronicle.in/news/2282949/teleoperation-and-telerobotics-in-industrial-internet-of-things-iiot-market-2020-showcases-
promising-growth-after-covid-19-pandemic-with-top-companies-abb-group-console-agt-robotics-arm-holdings/

“Meanwhile, Walmart’s robotic experiments 
aren’t over. The company’s Sam’s Club subsidiary 
recently announced it would bring Tennant’s floor 
scrubbing robots to all of its 599 stores. 
Interestingly, the company is also exploring ways 
for these machines to double up and perform in-
store inventory checks; it’s not clear if these will 
be used only in Sam’s Club locations or extend to 
Walmart stores as well.”

Source: https://techcrunch.com/2020/11/02/walmart-reportedly-ends-
contract-with-inventory-robotics-startup-bossa-nova/

HOWEVER:
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https://thedailychronicle.in/news/2282949/teleoperation-and-telerobotics-in-industrial-internet-of-things-iiot-market-2020-showcases-promising-growth-after-covid-19-pandemic-with-top-companies-abb-group-console-agt-robotics-arm-holdings/
https://techcrunch.com/2020/11/02/walmart-reportedly-ends-contract-with-inventory-robotics-startup-bossa-nova/


[CEO of  Asimov Robotics 
Pvt.] Jayakrishnan 
said “With the accelerated 
pace of automation adoption, 
robotics will transform the 
world by the introduction of 
digital work force in combining 
the major game changers –
Computer simulation, AR VR, 
Rapid prototyping, 
Collaborative robots, Big data 
analysis, AI, IOT, High speed 
internet and Cloud computing.”

Source: https://www.apnnews.com/new-age-robots-will-be-an-inevitable-part-of-industry-4-0-ieee/
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https://www.apnnews.com/new-age-robots-will-be-an-inevitable-part-of-industry-4-0-ieee/


Source: 
https://www.theatlantic.com/business/archive/2016/02/working
-daughters-eldercare/459249/

“We need more women in IoT for many reasons 
– a big one being that men apparently have no 
idea how to design IoT apps that take women’s 
needs into account – and when they try, the 
results can be silly, writes Teresa Cottam.”

“Internet of Silly Things”

Source: August 3, 2018 https://disruptive.asia/iot-needs-women/

Source: https://www.pewresearch.org/fact-tank/2019/06/20/u-
s-women-near-milestone-in-the-college-educated-labor-force/

Source: (Peggy Smedley) https://connectedworld.com/awards/

“The longer women are not 
involved in the conversations 
which shape future innovation, 
the more we limit the possibilities 
of the technology industry at large 
/…/ In an increasingly connected 
world, IoT offers promising 
potential to transform the way in 
which we manage society, and 
women’s issues is not a stone left 
unturned.”

Source: Vodafone, November 19, 2019 
https://www.vodafone.com/perspectives/blog/
the-future-is-female

The crucial role of 
women in IoT
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TECHNOLOGY

❑ Sensor/actuator cost-effective miniaturization

❑ Pervasive and powerful communication networks

❑ Independent energy source (towards self-powered IoT devices)

❑ Artificial Intelligence of Things (AIoT)
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Source: Claire Swedberg, October 7, 2020 : https://www.rfidjournal.com/rfid-tag-costs-drop-to-about-3-cents-with-talkin-things-products
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https://www.rfidjournal.com/rfid-tag-costs-drop-to-about-3-cents-with-talkin-things-products


Random Access Memory (RAM) Capacity and Price

Years $/MB

1957 411,041,792

1959 67,947,725

1960 5,242,880

1965 2,642,412

1970 734,003

Oct. 1975 49920

Jan. 1980 6,480

Dec. 1985 300

Dec. 1990 45.50

Dec. 1995 30.90

Dec. 2000 0.90

Dec. 2005 0.1846

Dec. 2010 0.0122

Dec. 2015 0.0037

Dec. 2016 0.0046

Dec. 2017 0.0071

Dec. 2018 0.0046

Dec. 2019 0.0028

Sep. 2020 0.0028

Source: https://jcmit.net/memoryprice.htm

1965: 1 MB of storage > $2.5 Million

2015: 1 MB of storage < $0.004

Source: https://www.fromtherumbleseat.com/2015/6/12/8765817/gallery-the-rolling-
stones-zip-code-tour-comes-to-georgia-techs-bobby#the-rolling-stones-zip-code-tour-
in-atlantas-bobby-dodd-stadium

Source: https://www.thisdayinmusic.com/liner-notes/i-cant-get-no-satisfaction/

The Cost Drop over Time

The Colossal Impact of 
Technological Progress

Note: Between 1965 
and 2015, US consumer 
prices have x 7.5 times 
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“The traditional wireless standards like Bluetooth, Wi-
Fi, and Zigbee continue to thrive in the IoT world. 

However, some designers have slowly shifted their 
attention to the growing number of low-power, long-

range, low-data-rate wireless standards. This is 
particularly true in industrial IoT. The most well-

known standards are LoRa, LTE-M, NB-IoT, Sigfox, and 
Weightless. The almost unknown IEEE standard 

802.11ah (HaLow) and 802.11af are also in the mix."

Source: https://www.electronicdesign.com/industrial-
automation/article/21127244/long-range-and-low-power-now-reign-in-iiot

“Manufacturing is undergoing a major generational shift. 
Industry 4.0, the digitization and advancement of the 

manufacturing processes and ecosystem, is set to create 
far more flexible, efficient and sustainable production 

lines. 5G for IoT underpins this transformation by 
enabling manufacturing companies and their supply 

chain partners the opportunity to utilize emerging 
technologies such as AI and machine vision to give vastly 
improved visibility over all aspects of their business. The 
GSMA is focused on building the benefits of 5G IoT for 

manufacturing, by bringing together leading operators 
and manufacturing companies around the world.”

Source: GSMA https://www.gsma.com/iot/manufacturing/

5GLow-Power Wide-Area 
Network (LPWAN)

https://www.electronicdesign.com/industrial-automation/article/21127244/long-range-and-low-power-now-reign-in-iiot
https://www.gsma.com/iot/manufacturing/


Source: 
https://www.atis.org/press-
releases/atis-issues-a-call-to-
action-to-promote-u-s-6g-
leadership/

6G
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https://www.atis.org/press-releases/atis-issues-a-call-to-action-to-promote-u-s-6g-leadership/


Source: https://news.northeastern.edu/2020/09/03/what-
does-6g-technology-hold-in-store-think-remote-surgery-
shared-virtual-spaces-and-robots-on-the-battlefield/

Source: https://www.telecompetitor.com/interdigital-and-the-institute-for-the-wireless-
internet-of-things-launch-inaugural-6g-symposium/ See also October 20-21 symposium 
website https://www.6gsymposium.com/

6G and IoT
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“Many analysts have 
predicted an explosion in 
the number of industrial 
“internet of things” (IoT) 

devices that will come 
online over the next 

decade. Sensors play a big 
role in those forecasts. 
Unfortunately, sensors 
come with their own 

drawbacks, many of which 
are due to the limited 

energy supply and finite 
lifetime of their batteries.”

Source https://news.mit.edu/2020/everactive-sensors-0820
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Source: https://www.hindawi.com/journals/wcmc/si/867369/

Source: https://www.prnewswire.com/news-releases/global-artificial-
intelligence-of-things-technology--solutions-markets-2020-2025-
market-will-reach-65-9-billion-by-2025--growing-at-39-1-cagr-
301164067.html

Source: https://www.electronicdesign.com/technologies/iot/article/21122431/how-
the-artificial-intelligence-of-things-will-change-the-world-as-we-know-it
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Other Topics in the Industrial Internet of Things in 2020

SECURITY
IoT Cybersecurity Act 
(Bill), “Shadow IoT”, 

etc.

PRIVACY
Tracking, Tracing, 

“Confidential Computing”, 
“Trusted Execution 

Environment” etc.

RESILIENCE & 
CONTINUITY 

WiFi (6E)                 
“Foundational technology for 

the Internet of Things”           
FCC Chairman Ajit Pai

DIGITAL TWINS
“Digital Twin 
Consortium”

https://www.ibtimes.com/confidential-
computing-will-revolutionize-internet-things-
3019376

https://www.digitaltwinconsortium.org/press-
room/10-06-20.htm

https://betanews.com/2020/02/25/shadow-iot-
threatens-security/

https://ipcarrier.blogspot.com/2020/10/iot-for-
business-continuity-during.html

https://www.assia-inc.com/wifi-6-will-have-a-big-
impact-on-quality-of-experience/
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BLOCKCHAIN    
Security and Transparency 

EDGE & CLOUD 
COMPUTING
“Complementary 

architectures for powerful 
IIoT platforms”

https://openautomationsoftware.com/open-automation-
systems-blog/iiot-edge-computing-vs-cloud-computing/

https://iotbusinessnews.com/2020/09/25/61010-
4-ways-blockchain-is-supporting-the-iot/

https://www.ibtimes.com/confidential-computing-will-revolutionize-internet-things-3019376
https://www.digitaltwinconsortium.org/press-room/10-06-20.htm
https://betanews.com/2020/02/25/shadow-iot-threatens-security/
https://ipcarrier.blogspot.com/2020/10/iot-for-business-continuity-during.html
https://www.assia-inc.com/wifi-6-will-have-a-big-impact-on-quality-of-experience/
https://openautomationsoftware.com/open-automation-systems-blog/iiot-edge-computing-vs-cloud-computing/
https://iotbusinessnews.com/2020/09/25/61010-4-ways-blockchain-is-supporting-the-iot/


Source: MicroscopeUK https://www.computerweekly.com/microscope/news/252490948/Backing-IoT-is-a-solid-strategy-for-2021 26
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Disclaimer: All trademarks, service marks, logos and pictures used in this presentation belong to their respective owners. Images and text owned by other copyright holders are used here under the guidelines of the Fair Use provisions 

of United States Copyright Law. Products and services are presented for illustration purposes without endorsement. The views expressed in this presentation are solely the author’s own and do not necessarily represent those of the 
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27


