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Cases | Context Characteristics Opportunities and Challenges
of DM
Enabling Governance and Resilience and Transformation
production regulatory sustainability
technologies and
Infrastructure
1 3D printing = Production = Two-sided = Standards, = Sustainability = Convergence

when needed
and closer to
point of
consumption
Integrated
product

Direct digital
Manufacturing
—rapid
prototyping and
tooling
Economically
viable,
customized
product on
demand

platform linking
customers wanting
to access 3D
printing capability
with owners of 3D
printers
Software that
enable 3D printing
files to be created.
modified and
distributed
Low cost of 3D
printing equipment
and materials
= CAD skills
required to create
designs.

compatibility,
regulation and
certification

= Ownership issues

benefits across the
product and
material life cycles

= Business model
uncertainty

= Material supply
chain issues

= Current
performance
limitations
including the
quality, limited
range of materials
and functionality

between
consumer 3D
printing networks
and inter-
organisational
industrial 3D
printing networks
Ability of
organizations to
create and
capture value
Ambiguity about
economic and
environmental
impacts
Uncertainty and
ambiguity
regarding how
governance
structures will
emerge and
evolve
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Cases | Context Characteristics Opportunities and Challenges
of DM Enabling Governance and Resilience and Transformation
production regulatory sustainability
technologies and
Infrastructure
3 Consumer ® Opportunity for | = Data integration ® Business-to- = Opportunities for ® Challenge to up-
Goods and personalization and analytics business and closed-loop scale whilst
Connected = Up scaling of = New technical business to production and retaining the
Manufacturing local enterprise skills are required consumer data consumption value
= Development of for such as data sharing. = Re-capturing = Connected,
user-driven analytics and governance, valuable materials localized and
products that visualization ownership and = Optimization of inclusive model
are tuned to the | = Incentivizing take- security manufacturing of consumer
requirements of back and reward processes and goods production
local markets schemes for more logistical and consumption
= Automated durable consumer operations that is driven by
meonitoring, goods = Opportunities for the exponential
control and ® User-driven design businesses to share growth and
optimization of of customized data, engage in embedded value

stock and
material flows
® Mass
customization
and bespoke
fabrication

goods and services
at a local scale
through connected
supply chains and
on-demand
production

Open Source
Innovation
Distributed
Retailing

data-driven open
innovation and
create radically
distinctive business
models

of big data.
Connected, more
meaningful and
durable
relationships with
the end user
Monitoring,
control and
optimization of
stocks and
material flows
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therapies from,
for example.
kits provided by
the OEM.

flows.

Open Source
Innovation
Distributed
Retailing,

advantage of the
growing ad hoc
infrastructure of
open

access workshops
and globally
standard protocols.

DM Case 1 Case 2 Case 3 Case 4 Case § Case 6
characteristics | 3D Printing Healthcare Consumer Goods | Community based | Smart City Pharmaceutical
and Connected production Production Case study
Manufacturing System — 3D
Weaving
Digitalization Rapid Develop small, Automated Digital networks. Cooperation and Digital factories,
prototyping, automated or monitoring, Platform based communication smart packaging,
tooling. Direct semi-automated | control and approach transports | over processes and sensors.
digital units capable of | optimization of data not and networks in Medical devices.
manufacture. producing the stock and material | materials, taking order to achieve

the optimum
localized
manufacturing
output (per day)
to meet city
demand.
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one (job shop
production at
economic cost),
where required.

be involved in the
production and
customization
process as well as
being a (relatively)
cost effective
means to have
bespoke items made
for them.

customer. allows
co-creation in
product
development.

DM Case 1 Case 2 Case 3 Case 4 Case § Case 6
characteristics 3D Printing Healthcare Consumer Goods | Community based | Smart City Pharmaceutical
and Connected production Production Case study
Manufacturing System — 3D
Weaving
Personalization | Allows new Exploit the Mass Proximity to and Made to order due | Emergence of
design patient-specific | customization and | interaction with the | to production personalized and
freedoms, rapid | characteristics bespoke maker will give being near to stratified
prototyping. Lot | of ACBT fabrication. customers the market or medicines.
size down to products. ability to individual
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production and
consumption.

DM Case 1 Case 2 Case 3 Case 4 Case § Case 6
characteristics | 3D Printing Healthcare Consumer Goods | Community based | Smart City Pharmaceutical
and Connected production Production Case study
Manufacturing System — 3D
Weaving
Localization Manufacture of | Through DM. Radically Decentralized Re-shoring and Intervention in
economically ACBTs could different model of | and geographically | repatriation of local spaces —
viable be produced at consumer goods independent textile pharmacy. clinics,
customized or near the point | production. distributed manufacturing. hospitals. home.
products on- of care. purchase and use. | production. Close proximity
demand. Increased Open acecess of manufacturing
resilience. workshops. to urban
Closed-loop customers.
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DM Case 1 Case 2 Case 3 Case 4 Case § Case 6
characteristics | 3D Printing Healthcare Consumer Goods | Community based | Smart City Pharmaceutical
and Connected production Production Case study
Manufacturing System — 3D
i Weaving
New 3D printing Automated Optimization of Digital fabrication. | 3D weaving. e.g.. | Micro-reactors
production (additive manufacturing manufacturing Physical products to improve the and continuous
technologies manufacturing). | and delivery processes. can increasingly be | woven structures | manufacture
processes treated as of their luxury providing high
coordinated information wool fabrics. variety. low
within the products. volume.
clinical setting.
Multi-user Democratizes Multiple User-driven Community based Strong co-creation | GPs. clinics.
participation manufacturing healthcare design of production system - | and sharing manufacturers.
through professionals customized goods | new generation of | components with | patient
presumption. mnvolved in and services at a designers, makers public space (compliance),
therapy local scale and tinkerers. manufacturing regulators
selection and through connected capacity. (technology
delivery. supply chains and process approval).
on-demand
production.
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Personalization | Digitization Localization | New Multi-user
production participation
technologies

Virtual No Yes Partly Implied No
Enterprise
Industry 4.0 Possible, but Yes No Yes Partly. but not
not at the end user
individual level
Grid No Yes Partly Implied No
Manufacturing
Concurrent No Possible No New Partly. but not
Engineering end user
Cloud based No Yes Partly Implied No
manufacturing
Smart Possible, but Yes No Yes Autonomous
manufacturing not at the manufacturing,
individual level but does not
mnvolve end
user
Distributed Yes Yes Yes Yes Yes
Manufacturing
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Developing distributed manufacturing strategies from the perspective of a product-process matrix
(Kumar et al., 2020)
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Developing distributed manufacturing strategies from the perspective of a product-process matrix
(Kumar et al., 2020)
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Developing distributed manufacturing strategies from the perspective of a product-process
matrix (Kumar et al., 2020)
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Product

Shuctuee Low Volume - Low Moderate Volume - High Volume - Few High Volume - High

Standardisation Multiple Products Major Products Standardisation

Process
Structure
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Developing distributed manufacturing strategies from the perspective of a product-process
matrix (Kumar et al., 2020)
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Developing distributed manufacturing strategies from the perspective of a product-process
matrix (Kumar et al., 2020)
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matrix (Kumar et al., 2020)
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Developing distributed manufacturing strategies from the perspective of a product-process
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