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Distributed manufacturing

Distributed manufacturing also known as distributed production, cloud producing and local 

manufacturing is a form of decentralized manufacturing practiced by enterprises using a network of 

geographically dispersed manufacturing facilities that are coordinated using information technology. 

Source: https://cerasis.com/distributed-manufacturing/

Distributed Manufacturing Model

The distributed manufacturing model dismisses location to 

find the best talent. The network allows for a specialist factory 

to fill excess capacity, whilst keeping manufacturing local to 

the products final destination, reducing emissions and 

logistics cost all while also keeping quality of product for the 

end consumer. It’s a very agile model that allows for quick 

and scalable movement in modern business.

https://en.wikipedia.org/wiki/Information_technology


The Rise of Distributed Manufacturing

Source: https://cerasis.com/distributed-manufacturing/

7 Advantages over Traditional Manufacturing

1. By manufacturing items closer to their end destination, logistics cost, time from production to sale and environmental 
impact are reduced.

2. By leveraging the expertise of a larger remote network, limitations like location and the cost of full time employees are 
eliminated.

3. Without permanent investment in facilities, the manufacturing supply chain is made more agile. A company must be able 
to expand and contract their infrastructure at lightning speeds to stay competitive and survive economic waves.

4. It is possible to distribute workloads across multiple suppliers. Reducing risk of a failure on production line. 

5. Manufacturers are also able to support multiple smaller economies by distributing their factories. If aiming to sell in 
a location, it makes both financial and moral sense to support the local economy.

6. Outsourcing to multiple smaller facilities allows you to make use of existing experts. Many larger production lines will 
develop in house techniques, but this takes significant time and investment.

7. By opening up your supply chain to a network, can make use of excess capacity. 



Distributed Manufacturing: scope, challenges and 
opportunities

(Srai et al., 2016) 

• DM is particularly characterized by technological developments in engineering and computing that bring new 
capabilities to manufacturing in terms of automation, complexity, flexibility and efficiency. 

• Distributed Manufacturing (DM) include a range of technologies that are becoming progressively mature, such as 

• Sensors and process analytics that may provide enhanced production control

• Information and communication technologies (ICT) that support supply chain integration utilizing 

• Data analytics that can provide insights both from raw data and also embedded data on multiple 
machine/equipment/product objects (IOT)

• DM are not only key elements of smart manufacturing, intelligent and autonomous system, digitalization and smart 
machines, but also new societal considerations of a highly participative form of decentralized manufacturing, where 
participation extends right through to the end-user, and across the manufacturing value chain, i.e., from design to 
potentially production.



Distributed Manufacturing: scope, challenges and 
opportunities

(Srai et al., 2016) 

Case example of DM: 3D Printing (Simon Ford)

3D printing technology is becoming 
increasingly popular at end-user level. 
As the performance of consumer 3D 

printing improves, there may be 
convergence between consumer 3D 

printing networks such as 3D Hubs and 
inter-organisational industrial 3D printing 

networks. 



Distributed Manufacturing: scope, challenges and 
opportunities

(Srai et al., 2016) 

Case example of DM: Consumer Goods and Connected Manufacturing (Ashutosh Tiwari)

DM enables a more connected, localized 
and inclusive model of consumer goods 
production and consumption that is driven 
by the exponential growth and embedded 
value of big data

The integration of distributed knowledge, production, 
distribution and technologically driven manufacture 
enables: 

• Connected more meaningful and durable 
relationships with the end user 

• Automated monitoring, control and optimization 
of stock and material flows

• User-driven design of customized goods and 
services at a local scale through connected supply 
chains and on-demand production

• Mass customization and bespoke fabrication

• Open Source Innovation and Distributed Retailing



Distributed Manufacturing: scope, challenges and 
opportunities

(Srai et al., 2016) 

5 characteristics of DM cross case study: digitalization, personalization, localization, new enabling 
technologies, and enhanced user and producer participation
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Comparison of other new manufacturing paradigms with DM

Distributed Manufacturing: scope, challenges and 
opportunities

(Srai et al., 2016) 



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

Distributed Manufacturing (DM) application strategy

DM application strategy
DM concept allows companies to achieve flexibility in manufacturing while providing personalised products in 
short lead times; however, it is challenging for companies to transit from traditional, batch manufacturing to 
smaller, more agile and distributed operations units. 

1. Small-scale distributed manufacturing: the manufacturing of moderate volume products in multiple 
locations while contemporarily providing mass customization.

↓
This strategy involves the production large volumes of stock keeping units centrally and small-scale 

customized production near to consumption.

Strategies are devised to address digital manufacturing transformation challenge:



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

Distributed Manufacturing (DM) application strategy

2. In-house decoupled manufacturing: it aims at achieving economies-of scale for primary manufacturing 
operations while attaining personalization nearer to the consumer. 

↓
This manufacturing strategy is capital intensive for the focal firm.

Strategies are devised to address digital manufacturing transformation challenge:

3. Outsourced decoupled manufacturing: it is characterised by the outsourcing of primary manufacturing 
processes to suppliers while providing personalised products closer to the consumers.

Both in-house and outsourced decoupled manufacturing strategies mainly deal with decoupling of 
manufacturing processes and moving the end-processes near to the consumption.



Distributed Manufacturing (DM) application strategy

Mapping DM application strategies to companies

The mapping approaches of the current status 
along with the expected transition in future 
manufacturing scenarios were generated based on 
the direct input of the informants representing 
each company/industry.

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

Note: A – L are 12 multinational companies form Fast-Moving 
Consumer Goods, Automotive, and Engineering industries
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Mapping DM application strategies to companies

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

Note: A – L are 12 multinational companies form Fast-Moving 
Consumer Goods, Automotive, and Engineering industries

Commodity products in the fast-moving consumer goods (FMCG) 
industry (i.e. companies A, B, C, D) would be ideal for implementing 
the small-scale distributed manufacturing strategy in order to 
reduce the lead time and offer localized customization.

Small-scale distributed manufacturing



Distributed Manufacturing (DM) application strategy

Mapping DM application strategies to companies

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

Note: A – L are 12 multinational companies form Fast-Moving 
Consumer Goods, Automotive, and Engineering industries

Decoupling the manufacturing operations would allow companies
to achieve economies-of-scale for primary operations while attaining 
personalisation nearer to consumers (i.e. companies E, G, L, I).

Decoupled manufacturing: In-house



Distributed Manufacturing (DM) application strategy

Mapping DM application strategies to companies

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

Note: A – L are 12 multinational companies form Fast-Moving 
Consumer Goods, Automotive, and Engineering industries

Decoupled manufacturing would be suitable for companies willing to 
outsource manufacturing operations (i.e. companies F, H, J, K), provided 
that the suppliers are willing to deliver the components to a distributed 
network of low volume manufacturing facilities.

Decoupled manufacturing: Outsourced
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