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Deloitte oSN

Industry 4.0 and the Digital Twin

This article is about the digitization of manufacturing processes,
providing insight into how Digital Twin technology can be
leveraged to support this. The article discuses using the
technology to provide organizations with a full technical blueprint
of their products, in order to detect physical issues sooner, predict
outcomes more accurately, and build better products.

What will jobs look like in the digital era?

This article is part of a Deloitte series on the skills gap and the
future of work in manufacturing. The role of a Digital Twin Engineer
is explored, providing a detailed summary of the role, along with
an employee profile, time spent on activities and a ‘day in the life’
scenario.

ir08)l do | Gy
Digital Government Authority 3%z

Deloitte.
Insights

Tech Trends 2020

Insights

Signals for Strategists
Expecting digital twins

Ezs

G
Tech Trends 2020

This document is an annual paper from Deloitte which analyzes the
latest tech trends. The document features Digital Twin articles
discussing the rapid proliferation of the technology, due to growth
in Digital Twin capabilities and sophistication, whilst also exploring
the need to integrate systems and data across entire organizational
ecosystems to realize the full potential of the technology.

ca
Expecting Digital Twins

This article is about the adoption of the versatile technology across
multiple industries. Focusing on the rise of digital replicas of
physical objects and processes as important tools in an
organization. The article looks at the growing number of industries
adopting Digital Twins, in order to make designing and operating
complex products easier.
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https://www.gartner.com/document/39045697?ref=solrSearch&refval=248387203 Top 10 Strategic Technology Trends for 2019: Digital Twins Gartner 1
https://www2.deloitte.com/us/en/insights/focus/industry-4-0/digital-twin-technology-smart-factory.html Industry 4.0 and the Digital Twin Deloitte 2
https://www.gartner.com/document/3905979?ref=solrAll&refval=249907841 What to Expect When You're Expecting Digital Twins Gartner 3
Identity
https://www.identitymanagementinstitute.org/digital-twin-technology-benefits-and-challenges/ Digital Twin Technology Benefits and Challenges Management 4
Institute
. W ) - . . - . Virtual
https://virtualcommissioning.com/top-5-benefits-of-digital-twins/ Top 5 Benefits of Digital Twins 5

Commissioning

https://disruptive.asia/digital-twins-industry-4-0/ The challenge of creating Digital Twins in the transition to Industry 4.0 Disrupritve.asia 6
https://www.gartner.com/smarterwithgartner/confront-key-challenges-to-boost-digital-twin-success/ Confront Key Challenges to Boost Digital Twin Success Gartner 7
https://www.gartner.com/smarterwithgartner/prepare-for-the-impact-of-digital-twins/ Prepare for the Impact of Digital Twins Gartner 8
https://www.digital.nsw.gov.au/digital-transformation/policy-lab/emerging-technology-quide-digital-twin Emerging Technology Guide: Digital Twin NSW Government 9
https://www.researchgate.net/publication/328912587 Challenges of Digital Twin in High Value Manufacturing Challenges of Digital Twin in High Value Manufacturing ReasearchGate 10

Digital Twin technology and simulation: benefits, usage and

predictions I-scoop n

https://www.i-scoop.eu/digital-twin-technology-benefits-usage-predictions/
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https://www.allerin.com/blog/did-you-just-say-digital-twins-would-enhance-customer-experience Did you just say Digital Twins would enhance customer experience? Allerin 12
https://www.prnewswire.com/ae/news-releases/middle-easts-sustainability-pioneer-beeah-selects-johnson-controls-and- Middle East's sustainability pioneer, Bee'ah, selects Johnson Controls Cison PR Newswire 13
microsoft-for-its-office-of-the-future-300835934.html and Microsoft for its office of the future
https://thegpcgroup.com/projects/etihad-rail-aiming-for-a-geo-empowered-digital-twin/ Etihad Rail Aiming for a Geo-Empowered “Digital Twin” GPC Group 14
https://www.csiro.au/en/News/News-releases/2020/New-digital-twin-for-NSW New Digital Twin to better plan, design and manage Australia's cities CSIRO 15
https://www.spatialsource.com.au/3d-bim/western-sydneys-4d-digital-twin-revealed Western Sydney’s 4D Digital Twin revealed Spatial Source 16
) . . . . National Research
https://www.nrf.gov.sg/programmes/virtual-singapore Virtual Singapore F . 17
ounation
https://www.ibm.com/blogs/internet-of-things/iot-digital-twin-rotterdam/ How the Port of Rotterdam IS USing IBM D|g|t_al Twin technology to IBM 18
transform itself from the biggest to the smartest
https://aec-business.com/helsinki-is-building-a-digital-twin-of-the-city/ Helsinki is Building a Digital Twin of the City Ace Business 19
https://www.theguardian.com/travel/2020/may/05/helsinki-huge-vr-virtual-reality-gig-potential-virtual-tourism Helsinki's huge VR gig hints at the potential of virtual tourism The Guardian 20
https://www.consultancy.com.au/news/1692/airservices-australia-accelerates-improvement-with-digital-twin Airservices Australia accelerates improvement with Digital Twin Consultancy.com.au 21
https://www2.deloitte.com/uk/en/insights/focus/tech-trends/2020/digital-twin-applications-bridging-the-physical-and-digital.html Digital Twins: Bridging the physical and digital Deloitte 22
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hitps://www.intelligenttransport.com/transport-news/98791/project-uses-digital-twins-to-design-more-sustainable-cities/ Project uses ‘Digital Twins’ to desigh more sustainable cities Intelligent Transport 23
https://www.maschinenmarkt.international/digital-twin-in-the-automobile-industry-a-851549/ Digital Twin in the automobile industry MaschineMarkt 24
https://www.sas.com/en_us/insights/articles/big-data/modern-manufacturing-s-triple-play-digital-twins-analytics- Modern manufacturing’s triple play: Digital Twins, analytics and loT SAS 25

iot.html#:~:text=Tesla%20creates%20a%20digital%20twin,experience%20for%20the%20vehicle%200wner.

https://www.bentley.com/en/perspectives-and-viewpoints/topics/perspectives/2019/digital-twins-drive-innovation-in-energy-
sector#:~:text=In%20the%20energy%20sector%2C%20digital,%2C%20systems%2C%20and%20production%20processes.&text

=An%20excellent%20example%20is%20Shell,large%20construction%20project%20in%20Pennsylvania.https://www.geospatialw How Digital Twins Will Drive Innovation in the Energy Sector Bentley 26

orld.net/blogs/digital-twin-ai-to-drive-innovation-in-energy-sector/

https://www.digitalistmag.com/iot/2018/06/14/digital-twin-excellence-2-shining-examples-06175901/ Digital Twin Excellence: Two Shining Examples Digitalist Magazine 27
) . - : - - . . Bangkok Bank

https://www.bangkokbankinnohub.com/digitaltwin/ Digital Twin: The new power of real-time cloning Innohub 28

https://www.nec.com/en/global/insights/article/2020022510/index.html#:~:text=Use%200f%20Digital%20Twins%20in%20Aerospa Digital Twins: The Intersection of Physical and Digital Goods Powered

€€%20%E2%80%93%20Boeing&text=At%20Boeing%20digital%20twins%20are, the%20lifecycle%200f%20the%20product. by loT NEC 29
https://www.arcweb.com/blog/chevron-launching-predictive-maintenance-cut-costs-improve-operations Chevron Launching Predictive Maintenance to Cut Costsgpler?;rig\g ARC 30
https://www.apics.org/sites/apics-blog/thinking-supply-chain-topic-search-result/thinking-supply-chain/2018/09/21/real-benefits- Real Benefits from Digital Twins APICS 31

from-digital-twins#:~:text=Chevron%20Corp.%20is%20anticipating%20huge,high%2Dvalue%20equipment%20by%202024.

Digital Twin Technology: Should Healthcare Jump on the

Bandwagon? HIT Consultant 32

https://hitconsultant.net/2019/04/29/digital-twin-technology-should-healthcare-jump-on-the-bandwagon/#.Xull2kUzY?2x
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https://www.plasticstoday.com/medical/living-heart-project-beats-on-five-more-years-dassault-fda-renew- Living Heart project beats on for five more years, as Dassault, FDA .

A . Plastics Today 33
partnership/58240144161219 renew partnership
https://www.aocs.org/stay-informed/inform-magazine/featured-articles/digitizing-manufacturing-how-companies-are-using-data-to- Digitizing manufacturing: how companies are using data to improve
g , . ACOS 34
improve-productionnovember/december-2019?7SSO=True production
https://digital.hbs.edu/platform-rctom/submission/pg-end-to-end-supply-chain-model/ P&G: End-to-end Supply Chain Model HBS 35
?V’flti;:r)j://cloudbloqs.m|crosoft.com/|ndustrv-bloq/manufacturmq/201 7/05/02/enabling-manufacturing-excellence-new-class-digital- Enabling manufacturing excellence with new class of Digital Twin Microsoft 36
https://www.researchgate.net/publication/307509727 Origins of the Digital Twin Concept Origins of the Digital Twin Concept Research Gate 37
https://www.gartner.com/document/3980003 ?ref=solrAll&refval=249898245 Market Guide for Digital Twin Portfolios and Enabling Technologies Gartner 38
https://www.gartner.com/document/3976081 ?ref=solrAll&refval=252497173 Governments Are Developing a Unique Kind of Digital Twin Gartner 39
https://www.challenge.org/insights/digital-twin-jobs/ New job opportunities Digital Twin specialists will be needed for Challenge Advisory 40
https://vyww2.deI0|tte.com/content/dam/ln3|qhts/us/art|cles/4747 Manufacturing-personas/4747 Digital-twin-engineer- The future of work in manufacturing Deloitte Insights a1
Interactive.pdf
https://www.zippia.com/simulation-developer-jobs/ Simulation Developer Overview Zippia 42

drod | Gogsall Aud T awdyl angiall aigl abgann §géall gu0o 2021 © paudll Ggéo |

- Digital Government Authority 2%z



25130Jl &5l

pyoill 15e clowl Uil awwl auweopoll blaill olaaiwl aj

bulyl Jall pooll syl
https://www.gartner.com/document/3957042?ref=solrAll&refval=249898124 Market Trends: Software Providers Ramp Up to Sgrye the I_Emerglng Gartner 43
Digital Twin Market
https://www.openpr.com/news/2036308/digital-twin-market-to-witness-astonishing-growth-by-2027 Digital Twin Market To Witness Astonishing Growth By 2027 Data Bnd%fegﬂeaar':;: 44
https://vision2030.gov.sa/sites/default/files/report/Saudi_Vision2030_EN_2017.pdf Saudi Vision 2030 — 2017 Vision 2030 45
drodpl Gogsall dua T ooyl aogoll alyg) abgaso §aaoll 2100 2021 © il Ggéo |

v Digital Government Authority %



2
g',/?

. ) “.}Jl 6-0 E II . < )
Digital Government Authority

llPJ.j Im

|.éuasyl doglall dixgl dbgase Gaiall 2103 2021 © puill Goid |
| &la ol aueslg bl Lgil Lle lgholi ol ywai il Glg afgll il go iy aayigll 63 ol lode .awosyl @aogdall alus o Guwo b 03] g J4ui b lg=ijgi of asigll 633 plasiwl 6slcl jgay U |



