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Four themes — key questions

Critical questions and emerging value propositions include

 How do we enable data integration across the supply chain for more
responsive or adaptive supply?

« How do we improve end-to-end inventory management?

« How do we monitor product quality and delivery performance, ensuring
high product visibility, traceability, and environmental compliance?

 How do we monitor product efficacy in-use, and capture end-user
patient/customer feedback?

 What is the role of regulators and standards agencies to facilitate the
benefits that digital supply chains might offer?
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COLLABORATING PARTNERS
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Research led by the University of Cambridge’s Lol M " AstraZeneca &
Institute for Manufacturing (IfM) w

2 \",/ RobinsonBrothers

Brings together key players in the medicines ”tt\\ pl
end-to-end supply chain

Headed up by GlaxoSmithKline (GSK)
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Manufacturing Supply Chain Initiative (AMSCI) e'""“?'%" " IntensiChem ’ " 4
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http:/ /remediesproject.com/
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Conceptualising the digital supply chain - Pharmaceutical

« Currently developing a patient-centric

paradigm for the digitalisation of the e
pharma supply chain haakticars

and prevention)

Wellbeing

« Empowered patients with improved

health outcomes
fonitored

. Digital treatment
« Augmented by new technologies Factory et
» Production - ‘digital factory’ e
« Packaging — ‘smart packs’
* Devices - ‘wearables’
. . . “Informed”
« Dynamic operations across multiple logistics
stakeholders
» Reduced healthcare costs, improved
affordability and patient use/outcomes
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Conceptualising the digital supply chain - literature summary

Information
|big data, sma
data, ICT)
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Experiment design

PAT & PAT
OA PACK ANALYTICS PATIENT Evaluation of 1st Adoption Scenarios
L5 & SMART PACKS _ ANALYTICS
Analytics rersona P

Scenarios: Scenario
A building
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*  Specific Technology
Requirements
Technical *  Specific Risks

Capability Technical Product
B Solution

Problem/
opportunity
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Experiments

We are developing a set of experiments addressing different specific challenges at various stages of
the supply chain, which are geared towards developing a patient-centric paradigm for the

digitalisation of the pharma supply chain.

patients,
Assisted living wearables

a) Continuous Processing and PAT; Digital Factory

& f§| sensors Cloud o~
b) Pack In_tegr_lty (environmental compliance, £ @ e |
authentication) £ ety P
c) Modelling Inventory Flows > o)
d) Improved Demand Forecasting (Patient-led . ‘ H J
Market Segmentation)

manufacturing Ddiagr}cfn.sis,
rug efficacy

Pack Integrity

e) Semantic Infrastructure Experiments
(Ontological Approach to enable eGovernance) eomplanee,

authentication) - and standards
Connectivity, Information

f) Device — patient compliance opportunities SR

Digital data driven Automated kitting,
inventory ’

g) Improving patient healthcare reduction [

w2 Personalised
Digital tracer delivery
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RE-configuring MEDIcines End-to-end Supply

DIGITAL SUPPLY CHAINS
— PHARMACEUTICALS m— [

prognosis

Plug-in

patients,
wearables

=

Assisted living

Sensors

&
& "
£ e Smart communities
o~ = -
s r ’
K healthcare . (sentl.men.t. aware
« (Monitoring active citizens)

and prevention)

Szl Informed patient
N (adherence and
Continuous compliance)

processing
and PAT
1 [:]
Distributed Digital-enabled
manufacturing diagnosis,

Drug efficacy

Pack Integrity
(environmental Data
compliance, integration

authentication) . and standards
Connectivity, Information
loT (big data, small
data, ICT)

Digital data driven
inventory
reduction

Digital tracer

Automated kitting,
Digital pharmacy,
Personalised
delivery
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Digital supply chain — Value Propositions

1) How do we enable data integration across the
supply chain for more responsive or adaptive

supply?

2) How do we improve E2E inventory
management, and reduce levels of inventory?

3) How do we monitor product quality and delivery
performance, ensuring high product visibility,
traceability, and environmental compliance?

4) How do we monitor product efficacy in-use?

5) How do we offer a more personalised service to
patients?

6) How do we achieve better segmentation? S
(patient focused?) e

7) How do we capture patient/customer feedback?

8) What is the role of regulators and standards
agencies to facilitate the benefits that digital
supply chains might offer?
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Developing a ‘Digital Attitude’

« A cross-sector industry study of digital supply chain initiatives, providing insights on
how leading firms are adopting digital technologies and a ‘digital attitude’ to
supporting supply chain transformation

« A Light-Touch non-competing firms - Peer Sharing Initiative -

ABB cvERPILLIR OEEEM crunoros X [iER)

« The peer sharing initiative has helped to define a number of future digital supply
chain scenarios.

« A cross-cutting digest of major 'digital supply chain' initiatives for each company,
with a key ranking initiatives by impact and maturity.

« Many initiatives are not at a high level of maturity, where they tend to be shy of
proof of concept stage, indicating a great deal of scope to create new knowledge.

 Preparing for Peer Group Workshop on 28 September

tM
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A light-touch sharing initiative was conducted in March/April 2016

AIM
The aim of this initiative was to co-ordinate the sharing of latest experiences regarding the Impact of Digitalisation on
Global Manufacturing and Supply Networks, involving a small group of non-competing companies.

HOW IT WORKED
1. IfM provided a simple process and templates for each participating company to outline their current initiatives in
this exciting area.
Each participating company populated the templates as appropriate.
IfM collated the company inputs and provided a cross-cutting digest of common themes.
The collated outputs and digest have been made available to each company.
IfTM will make peer-to-peer introductions on specific topics of common interest if this is helpful.

abhwbd

EFFORT REQUIRED
« Joining a briefing telecon with IfM to discuss the process and templates (1 hour)
« Completing the templates and sending to IfM (4-8 hours)
» Joining a feedback telecon with IfM to discuss the collated outputs and digest (1 hour)

TERMS
+ There was no cost associated with participation.
* The initiative was conducted on an open-sharing basis amongst only non-competing companies, and no sensitive
data was included.
+ We expect to conduct further initiatives in this area to address some of the key challenges if this is interesting to
the companies involved.
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The peer-sharing initiative led to the definition of 10 future digital supply chain scenarios

Advanced manufacturing execution systems
with sensor-enabled, real-time data and
smartdevice monitoring of KPIs/advance

warning of disruptions

Digital 3D modelling systems for factory layout
design, process simulation and material flow
simulation
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Flexible automation systems and additive
manufacturing technologies that support
customised or small batch production with

quick changeover

Integrated order management and inventory
deployment to multiple / preferred points of
sale, covering last-mile and direct delivery

Web-based customer ordering systems for
product/solution configuration, pricing and
order entry/tracking

Outbound
_—

). N \
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Seamlessly connected/automated —_— AN o~ -
replenishment in line with master schedule R 1L 4
with real-time monitoring of KPIs/advance ~ .-,:’,4;:
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End-to-end

Nextgen PLM systems that provide accurate,
up-to-date product information accessible
throughout the value chain and product

lifecycle Design/visualisation tools to optimise supply
network configuration/locations and monitor

transformation/capex

Centre for
International Manufacturing

M

Digital quality management systems for
connecting ‘traceability islands’ back from
customer cases to root causes

Global supply system visualisation / watch
towers for real-time monitoring and decision
making across full E2E chain from suppliers to
customers
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We are inviting further non-competing companies to join this peer group

* New companies joining the peer group are requested to share their current
initiatives in this area (process and templates as per the original initiative)

* An updated digest of all peer contributions will then be provided to each
company

« This will bring everyone up to a common level of understanding as a secure
platform for on-going learning

* We will share ideas on how we might develop this initiative as a potential
iIndustry-academic collaborative programme at the September workshop

« There is no cost associated with participation

« This initiative is conducted on an open-sharing basis amongst only non-
competing companies, and no sensitive data should be included

* Industry Project coordinator: Paul Christodoulou

IfM Centre for
International Manufacturing
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We are planning a peer group workshop in September (linked to Cambridge Symposium)

UNIVERSITY OF e
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Architecting the digital supply chain

the implications of digitalisation on global manufacturing

29 and 30 September 2016, Maller Centre, Cambridge
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The annual Cambridge International Manufacturing Sympasium Is the chance to hear from worid-ieading business

figures and thinkers on the challenges facing modern manufacturing. It Is a urique event that brings together

senior Industriaists and leading academics to share approaches and experiences In this strategic domain, covering
the fosiowing key themes:

The Sympasium Inciudes keynote speakers from the world's leading companies and universities, mixed with
informal networking opportunities. It aims to create 2 growing community of international manufacturing
enthustasts and to inspire thought leadership” In this exciting field.

Confirmed speakers for the Symposium incude:

> Haydn J Powell, Gobal Supply Chain Manager, Caterpitar inc
> Per Berggren, Industrial Strategy Manager, IKEA Industry
Previous speskers include:

>  Rolis Royce, Coca-Cola, Cisco, Jaguar Land Rover, Johnson Matthey, Schnelder Blectric, TATA, LEGO,
Uniiever, Bombardier, Huawel, Oxford Instruments, BIS, Genzyme, Nestié, Cambridge University Press.

To keep up to date with the latest announcements and programme details, please visit

www.ifm.eng.cam.ac s/cimsymposium16 | Twitter

Centre for
International Manufacturing
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The Sympesium will address the toliowing areas, with t
o expioring the latest resezrch In the folawing themes:

first day having an Industrial focus and day

Supply chain transfarmation and end-to-2nd \EJE] network Integration
Ra o

ThE tr: aclc SEELS OCZP’L E I‘E et W.fk transtor
unges 1o better reaisa the opportunities of new
will examine the Intenplay between the confgurati
capabilities required to support effectve operations.

Tachnoiogy-disrupted supply chains
This track will sxplore the combined Impact of digitalisation 3
How will iIndustry 40 and Intzmet of Ti

25 CO 5, addtive, flexible/ ool
ﬁ'ﬂ’ NEw Capa

or ad manutacting
les are raq.lra:l \r =r1|sc| eq ||:n=r technoiogy, systams, sidls

and 2

Impact ofsustainabilty and the clrcuiar economy

Re-using, rapalring, renrbis| acycling existing matertais and products opans
opportunities for fraditional becrimie 3 ‘resoure’. In rmsporsa, how should firms
utacturing and suppéy networks from a tripie battom line

Teconfigure thelr Intemationsl
perspactive?

Fesk and reslilence of giobal supply networks

Wie il expiore the [atest approaches that support nebwori resiience as well 2 the risk
mitigation practices of leackng sempiar finms in 2 diverse set of sectors and contexts.

Serlce suppy netwark cesign
amine ategic approaches to help configu tegrate these extended multl-

ouct-service delvery

r,arls_ o s and explore evalv Ing approat

Emerging maltinationals (EMNCS)
What Is the Impact of emerging country MNCS

the configuration of manufacturing value chain
activities waridwide? We will expiore the |atest resusts emerging from cross-sector studies 2cross
the BICS 2nd other emenging aconomies

Digitally-enabled customer-centric supply chains In the business-to-consumer (B2C) context
We axamine new Improved modes of customer-Centric service delivery In vanous sectors, and
In the business-to-business (B28) Context how smart sUpply chains may deliver Just-in-time’ or
usst-n-place’. This special track discusses what rojes can Big Data analytics and social medla
piay In business model and supgly chain design

Corporate |ean programmes - naw horlzons

The question s nc longer If such programmes can be effal ut how to mplement them In 2
dispersed natwork of pants. This track discusses haw to capture value In giabal networks using
corporate Improvement programmes.

jon ghabal sourcing

oppartunities emerge, how might colisborative
s « welcomes contributlons in the 2ea of ‘next gen
suppller managemenit

partnerships evolve?
rament, purchas

UKIERI

Uklscha Esvcaon
a0 Risearmn Inkaive

Innovate UK

www.ltm.eng.cam.ac.uk/fevents/dmsymposium16 | Twitter: Gifmcambridge

Wednesday 28 September

12.00-17.30 Peer group workshop
(to share progress, define needs and link
with IfM research)

19.00 Informal dinner

Industry Project coordinator:
Paul Christodoulou

Thursday 29 September

Symposium Industry Day
(keynote speakers from leading companies)

Friday 30 September

Symposium Academic Day
(keynote speakers from leading universities,
modular sessions on latest research)

Venue: Moller Centre, Cambridge

Costs:

» Peer group workshop — no cost

* Symposium £700 for 2 days (costs
waived for keynote speakers)
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How might this work inform the debate on future
standards in digital supply chains?

future digital

Ejrt]ure digital v chain ootion - ’;: supply chain scenarios
arma supply chain options M 2 (x-sector)

« Digital SC Remedies Consortium have » A programme sponsored by BSI to establish
developed an agenda with UK Healthcare digital manufacturing processes and systems
regulator MHRA definitions

« Understand how innovation efforts in « Current survey underway to explore
continuous manufacturing and digitisation of competences
Pharma SCs will require development in
standards

* Explore the implementation challenges of
emerging digital supply chain scenarios and
* Industry consortium meeting scheduled in June implications for standards development

tM

%75 UNIVERSITY OF

Centre for « Workshop on 30" June 2016

International Manufacturing



E-Commerce and Last Mile logistics - Growing fast!

Online as % of total retail @

Includes food and non-food

US & LatAm Africa & Asia Y
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Last Mile Configurations

=, ,:‘“’ -

3 " 'Y EXPRESS
_‘ SEPH. MISSOURI to CALIFORNIA
"_@ in 10 days or less.

. WANTED =

YOUNG, SKINNY, WIRY FELLOWS

. over eighteen. Must be expert
: willing to risk death ‘llly.

| __Orphans preferred.
- ~~ Wages ‘25 por \vock.
. :
3 APPLY PONY
.; ‘-{E :13}‘ ; '.
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Last Mile Logistics — Future Developments

Political
« Environmental legislation
« Manufacturer direct involvement
» Disintermediation; channel conflict

Economic

« E-commerce market growth
. UK grocery market size: £5.6bn in 2013 - 11.1bn in 2018 estimate
. Higher customer density

Social
» Personalisation
» Larger SKU numbers
» Convenience vs. Miles vs. CO2

Technical
» Shorter lead time, better availability, lower cost?, automation, flow through

tM
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Architecting the Digital Supply Chain

Two-day Symposium, 29-30 September 2016

The 20t Annual Cambridge
International Manufacturing Symposium.

Topics address current themes impacting the design and operation of international
manufacturing such as;
«e-commerce and service based supply, T EMEE e
sindustry evolution models
-risk and resilience of extended supply networks, ATchitecna [he claital ipbly shaln
'I"e-Shoring Of prOdUCtiOH, 29 and 30 September 2016, Maller Centre, Cambridge
technology implications on operations network design,
«design of sustainable supply networks,

semerging country multi-nationals.

Cambridge Intemational Manufacturing Symposium Is the chance to hear from workd-leading business

ngur- munxsonme chailenges ngrmdmmnu mg. s 2 unique event that brings together
leading academics ics to share domain, ¢

leading companies and universities, mixed wath
community of international manufacturing

> Haydn J Powell, Giobal Supply Chain Manages, Caterpitar inc:

> Per Barggren, Industrial Strategy Manager, IKEA Industry

Previous speskers include:

> Rolls Royce, Coca-Cota, Cisco, Jaguar Land Rover, Jofnson Matthey, Schnelder Electric, TATA, LEGO,
Uniever, Bombardier, Huawel, Oxford instruments, BIS, Genzyme, Nestié, Cambridge University Press.
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To keep up to date with the latest announcements and pr ogramrned jetails, please visit



http://www.ifm.eng.cam.ac.uk/events/cimsymposium14/

