IPIC 2021

e e R

IPIE 2021 | Bth International Physical Internet Conference

Next Generation Supply Chains: a roadmap for research
and innovation

> nextnet

Rosanna Fornasiero, CNR

Next Generation Supply Chains: A Roadmap for Research and Innovation
IPIC 2021 - 8th International Physical Internet Conference
16 June 2021

Horizon 2020
= m European Union funding
= for Research & Innovation



Where to take Supply chain ? > nextnet

PARTICIPANT ORGANIZATION

CNR-STIIMA (Coordinator)

PNO Innovation

Zaragoza Logistics Center

Fraunhofer -IML

INESC TEC

Aston University




Methods and tools

PESTLE analysis

Desk research

Future scenario generation
Cross-impact matrix

Technology scouting and
assessment

Technology roadmapping
Workshops and Focus groups
Online surveys

Consultation

Direct interviews

Numbers:
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SUPPLY CHAIN NAME >=< nextnet

m. . ;;‘-:rficl::ﬁo" Production Process |  Sales Channels
More than 300 papers =
analysed

Consultation with more
100 experts

More than 10 EU
workshops

Gl w‘:s T @

More than 150 consultation
forms collected

20 case studies

Get involved!
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.
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Consultation with Experts is Open, lets participate and help NEXTNET project to define the Supply Chain of the Future

Participate in the Consultation



9 Mapping Trends and Megatrends > nextnet

Method:
L4 DeSk researCh 1. Population growth

2; Bemog(aphic Change 1. Consumer protection

o PESTLE anaIyS|S 3. Urbanisation laws

iR Protectionism = 4 Change in consumption = 2. Intellectual property
7 2 2. Political stability E pattern g:’ law
° WorkShOp Wlth expe rtS 8 3. Supranationalism 5. Individualism 3. Social and
6. Knowledge based economy re:virlo:_mental
34 million people is expected to move from gliations

7.Digital natives
less developed countries to developed ones

(main destination is North America and
Europe)

*  World population is expected to
increase from 7.4 to 8.6 bil people,

»  97% of this growth in developing
countries

~

* Asia is expected to account for
44% of global GDP
+ Europe's and Morth America's
share is falling to 23% and 22%

1. Digital transformation

;

2. Technology

A 5 S development and 42
+ Global export is expected more * E 1. Global trade shift 3 automatisation E 1. Climate Change
than doubled; 1 2 2. Digital economy © 3. Transport € L :
e aTm e e ’Q*f’ S 3. Financial innovation £ Electrification £ & ey
economies are projected to grow ) l-l-l ;s 3 4. Renewable energy E
almost fourfold (] k= : w

-

sources

Expected to sp¥
trillion more by M30

The average share of individuals owning
smartphones in developing countries
increase to 82% (as in developed
economies 83%)

It is estimated an increase in value added through
Digital Transformation of 20-30% or EUR 1.25 trillion
for European industry

60% of the world population lives in
cities in 2030 - ranging from 81% in
developed countries

>

The number of jobs requiring high-level qualifications
in manufacturing is projected to rise by 1.6 million
(21%)

Demand for freshwater is
projected to be 40% above current water
supplies by 2030

Kalaitzi, D., Matopoulos, A., Fornasiero, R., Sardesai, S., Barros, A. C., Balech, S., & Muerza, V. (2020). Megatrends and trends shaping supply chain innovation. In Next
Generation Supply Chains (pp. 3-34). Springer, Cham.



@ Future scenario generation

_ Descriptors Projections
A: Trade Policies A1: Protectionism A2: Free Trade ¢ Political concord in EU; widespread free trade; stable alliances
B: Capability to  B1: High capacity B2: Only few new L. i i . ’ Supply Chain
be innovative ideas +, US and EU as global trade leaders; digital platform economics; tech-giants dominate —— | paradigm
C: Digital C1: Digital C2: Digital financial sector; globalised companies benefit
Economy Transformation Impediment i D —— Q(PD Sourcing &
. . . . PR . ustainability A r}
Sustainable consumer behaviour; social balance; adjusted labour market; living in o Qﬁ ﬁj bl i
: - .
‘a1.B1.c1| A281.c1] A1B2.C1| A2B2.C1] smart regions © Chain
g ° (o strateglc
£3 \A1B1,C2| |A2B1,C2| A1,82,C2] Digitalisation, Industry 4.0 and ,,green systems* far advanced; predominantly large B |—|5 — dimensions %:}j, =
] . . . ales Channels echnology leve
o3 ‘ A2,82,C2 ‘ enterprises push disruptive developments 2 ~
o

systems configuration

(&) Legislative keeps pace with technological development T ‘ @ A @ Se—
Logic — - Consistence @ Climate protection successful; resource wastage curbed -

3

A1B2C2 | A2B1C1 |

Scenarios

Constant development in EU; free trade; instable alliances i

Asia drives economic development; global companies act local; tech-giants dominate
financial sector

S9 - ENDANGEr
>0 FEEScAPIST 9 Social balance; adjusted labour market; “much-and-cheap” consumption influenced N
o S7- PIOCEEDINg 6. DITHER by social media; living in smart cities g
4,0 5 s e . . . .
. OUTSETQ\I 5 SL- 2SPIRANT Digital transformation is slowing down due to cost and retention; autonomous ©
- Almos . . .
o UNEasE systems are only occasionally successful; coexistence of conventional systems; %
0 e : 53~ QFFSET further efforts for electrification and alternative energies O
= uiT S11 - EpOCHAL Brink AN
» J.egislation falls behind technological develonment; heferngeneous regulations and_
S10- SPINDOWN gl W S ETT e a0 @EH_’L
10 ) Clinaisnuedection argels ane nod . achiesed strone nollition - seatol 7 o, resmurrss
0% 10% 20% 30% 40% 50% 60% 70% 80%

Sardesai, S., Stute, M., Fornasiero, R., Kalaitzi, D., Barros, A. C., Multu, C., & Muerza, V. (2020). Future scenario settings
for supply chains. In Next Generation Supply Chains (pp. 61-78). Springer, Cham.




(3, Specific Challenges for Supply Chain

>ax< nextnet
Method:
Organizing SC for Resource Social acceptance and
» Desk research variable and sustom ranagernert for a awareness I
_ demand z_ circular economy J '
e Workshop with texperts Cofrf;f;:gy 7l
management
Results: Ensuring quality

along the SC ]
« Supply Chain Challenges 7

» Technological Challenges

High cost of

Facing changes in SC
due io personalised

shipment Technological
— B TR challenges
ey
Promotina efficient —=
and sustainable
logistics in urban

== 4\ 0

Specific

Developing n ew‘ Lack of technology maturity/
Developing “leaner” oollaborative‘ Underdevelopment of
and more flexible SC SC models technology
Challenges .
Gurbuz, M. C., Muerza, V., Marchiori, ., & Zangiacomi, A. (2020). Unveiling the challenges of future supply chains: an explorative analysis. In Next Generation Supply
Chains (pp. 103-126). Springer, Cham.



Method:

» Technology scouting and evaluation of:

Results:

Mapping Enabling Technologies

Autonomous Transport
Systems

Robots and
Automation

TRL
Industrial Applicability Scoring

Implications on Supply Chain
Performance

Technological Gaps
Implementation challenges

Cloud Based Computer
Systems

Internet of Things

Distributed Ledger /
Blockchain

Artificial Intelligence

« Map of Enablig technologies

» Assessment of technologies within
industrial sectors

>o< nextnet

Additive
Manufacturing

Mobile and Wearable

Devices

Communication Alternative Propulsion
Infrastructure Systems

Identification Renewable Energy
Technologies Technologies
Localisation

. Smart Materials
Technologies

Visual Computing Nanotechnology




5 Development of research and innovation topics >a< nextnet

RIT_HCSC.1: Towards the implementation of a Data-Driven
approach

RIT_HCSC.2: Platform based SC to support the creation of
collaborative and integrated ecosystems

RIT_HCSC.3: Future transportation within connected SC

RIT_HCSC.4: Methods and approaches for traceability and
transparency of 5C processes

RIT_HCSC.5: Cybersecurity to enable protection of data in SC

| =

RIT_DRSC.1: Multi-actor collaboration platforms for
emergency

Trends and Scenarios

RIT_DRSC.2: Crowd-help open platform for first aid

RIT_DRSC.3: Models and tools to assure prompt response

s e
RIT_GSC.1: Global SC management with real-time
optimisation and simulation

RIT_GSC.2: Achieving integration through seamless
interoperability

RIT_GSC.3: Global Shared Transportation Platforms

eee F

Enabling technologies Supply chain

Strategies Research and innovation topics

Fornasiero, R., Marchiori, I., Pessot, E., Zangiacomi, A., Sardesai, S., Barros, A. C., ... & Muerza, V. (2020). Paths to innovation in supply chains: the landscape of future research.
In Next Generation Supply Chains (pp. 169-233). Springer, Cham.



6, Strategic research and innovation agenda >a< nextnet

[ Hyper-Connected Supply Chain }

HYPER-
CONNECTED sC

[ Biointelligent Supply Chain ] Disaster relief Supply Chain

® ® DISASTER
BIOINTELLIGENT ‘ ! RELIEF SC
I
@ ‘ )

l
. -
SERVICE-
DRIVEN SC SC

e
Customer driven Supply Chain @ e Urban Supply Chain
CLOSED
LOOP SC @ . EFFICIENT SC

[ Global Supply Chain ]

-9
GLOBAL

Service driven Supply Chain

2030

Vision of
Future EU
Supply Chain

RESOURCE

Closed loop Supply Chain Resource efficient Supply Chain ]

HUMAN
CENTERED SC

Human centered Supply Chain



® CcCross-case analysis on European SCs

SC strategies

—_—

SC dimensions

Supply Chain
configuration
Product & Z
: Sourcing
service
Customer Production
relationship process

Pessot, E., Marchiori, |., Zangiacomi, A., & Fornasiero, R. (2020). A Journey into the
European Supply Chains: Key Industries and Best Practices. In Next Generation
Supply Chains (pp. 235-264). Springer, Cham.

FOOD AND DRINK

B 1orilinnfe
& 4,57 million

IT
& 362 billion €
& 5.8 million

FURNITURE
& 96 billion €
2 1 milion

FASHION

CE_:S 181 billion € (textile and clothing)

2 1,7 million

CHEMICAL

o 0RuE billinen e

EU
Crass-
sectoral
analysis
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2 1,14 million

AUTOMOTIVE
& 1.050 billion €
& 13,3 million

& 1.576 billion €
& 10,3 million

AEROSPACE
é 117 billion € (aero), 7,2 billion € (space)
4 540.000 (aero), 40.000 (space)

DISTRIBUTION/ LOGISTICS

PRODUCTS AND SERVICES

Defining products and services
portfolio

portfolio
e On-demand

Outlining value chain and strategy

products or

>o< nextnet

PRACTICES of
European Supply Chains

Digitalization in products and
services

Introduction of new technologies or new materials -> smart

products or services

Sustainability in products and
services

PRODUCTION PROCESS

Products/services environ
circular economy

Processes supporting products
and services development

e Scan of global trends

Design of production lines

Ate Ca
pr

-development of production technologies with
viders

m

cal

Il customization of production lines for product
tegory

e Continuous investmen
process innovation an

SOURCING

Supplier selection and evaluation

Supplier rating and selecti

Digitalization in production
processes

de (F
e AY

ull) automation of production lines
tomation limited to some production lines / phases

Y

inff

al time data exchange between machines and
prmative systems to monitor the shop floor
rtially digitalized data collection from shop floor for

onitoring

several KPlIs

Defining kind of relationship with
suppliers

« Different kinds of relati
sourcing strategies

Sustainability and efficiency in
production processes

.
|3

e ref
Lej

stainability practices in production (wastes,
lewable energies)
an manufacturing / just-in-time

e Long-term partnership;
suppliers

e Co-creation of product|

e Vertical integration: ow

Cultivating excellence in
operations according to specific
priority areas

Iny
op
e Int
SC|

cb-Py

uti

yestments in both training and technologies for
erational excellence

egration of production and logistics operations for
ale advantages

rsuing trade-off between flexibility and full-capacity
isation

location with them

Digitalization in sourcing

SC CONFIGURATION

Real-time data sharing, m
supporting integration in p

Defining kind of relationship with
distributors / logistics providers

Long-|
transy]

erm relationships with wholesalers and / or
ortation companies

Cultivating relationships with
suppliers according to specific
priority areas

o Strict supplier audit / cf
sustainability) / certific

e Supplier award

Digitalization in SC configuration

o Ay
try
o Int

tomation of warehouses logistics and internal
nsportation
egration (informative / digital management systems)

fo

real-time data sharing in outbound logistics




6, Policy recommendations > nextnet

Policy Recommendation Topics Policy Briefs

1 |Assuring appropriate standards|1.1 |Fostering harmonisation of legislation and standards on European
and legislation for European SCs SCs
of the future 1.2 |Facilitating and boosting multimodal transportation

1.3 | Disseminating standards among European SC stakeholders

2 | Educating and training [ 2.1 | Developing the workforce for the SCs of the future
strategics : professionals for the future SCs
feliiy / E;T.:g}?y 3 | Drafting of international | 3.1 |Implementing calls for bi- and multi-lateral agreements considering
ZLEl e e agreements aiming at future an overall SC perspective
European SCs 3.2 |International Agreements for advancements and dissemination of
Cesearch SC-related topics in R&D networks
| . o Policy 4 | Supporting and fostering |4.1 |Enhancing collaboration based on European Projects results:
/ ; incentives and funding schemes creation of a platform for data repository

4.2 | Prize creation to support and spread best practices in the SC

4.3 | Creating synergies between public and private sectors in funding

5 |[Promoting reference bodies for|5.1 |Creating a European SC knowledge hub for sustainable, resilient
European SCs and inclusive SCs

6 |Establishing infrastructure for|6.1 | Upgrading infrastructures for low-emission supply chains
fostering of future European SCs

6.2 |Promoting 5G and autonomous vehicles (AVs) to improve urban
supply chains

Zimmermann, R., Barros, A. C., Senna, P. P., Pessot, E., Marchiori, I., & Fornasiero, R. (2020). Policy recommendations for supporting
supply chains with horizontal actions. Next Generation Supply Chains, 265.
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Rosanna Fornasiero <rosanna.fornasiero@cnr.it>

Visit https://www.springer.com/gp/book/9783030635046
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