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Background, aim and objectives
Several scholars and industrialists predict that 
manufacturing operations will become more 
geographically distributed in the future, which is 
driven by an increasing need for mass customisation 
and more sustainable production. The future is not 
going to be about stretched-out global supply chains 
connected to a web of distant giant factories. It’s about 
small, nimble manufacturing operations. This trend 
towards more local and smaller scale production will 
continue, driven by rising oil and transportation costs 
as well as new regulations for emissions and ongoing 
developments in the area of manufacturing processes.

This transformation is supported by technological 
advancements like additive manufacturing, 
autonomous robots, Internet-of-Things and big data. 
Recent reports and studies emphasize the crucial 
importance of technologies as enablers for distributed 
manufacturing. Therefore, this feasibility study was 
initiated to investigate the impact of big data on 
Re-distributed Manufacturing in the consumer goods 
industry. To scope this feasibility study, the concept 
of Re-distributed Manufacturing was investigated 
as a phenomenon of geographical redistribution. 
Additionally, the study focus lies on manufacturing 
businesses and not peer-to-peer production, such as 
desktop fabrication with 3D printing, which has already 
received significant attention in recent literature. 
Therefore, a two-fold research design was used:

1. Manufacturing configurations and their underlying 
drivers were analysed, 

2. Big data applications that could influence these 
configurations were researched. 
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Contribution to Re-distributed Manufacturing
Conceptual framework 
A conceptual framework was developed from an 
extensive literature review and a qualitative research 
approach based on the analysis of 24 cases, generated 
from primary and secondary data. The investigated 
industries included packaged food, soft drinks, 
personal products, clothing and consumer electronics. 

The aim of the framework is to provide a basis for 
the impact of big data ecosystem in Re-distributed 
Manufacturing. The framework (illustrated in Figure 
1) incorporates two perspectives: big data and 
manufacturing configuration. 

The big data perspective is shown in the bottom part 
of the framework and is derived from considerations 
of value creation in big data. Comparable to business 
models the framework incorporates key resources 
(data sources), key activities (data activities) and a 
customer (data users). The data sources are divided 
into internal data sources that are focused on the 

manufacturing perspective and external sources 
that are focused on the consumer respectively the 
environment. The data activities include different 
types of analytics, and the data user is part of the 
value chain. This also describes that the focus lies 
on internal data users and not for example data 
monetization.

The upper part of the framework is concerned with 
the manufacturing configuration. To analyse the 
manufacturing configuration, different literature 
streams were combined. The first one is competitive 
advantage, which divides companies into ones 
competing over price and differentiation. The next part 
highlights the competitive priorities. These are used 
to illustrate manufacturing decisions in a simple and 
powerful way. The last part incorporates the facility 
strategy, representing the degree of distribution, the 
closeness from production to the customer and the 
production scale. If there is a transformation towards 
distributed manufacturing, the facility strategy will 
illustrate it.

Figure 1 Conceptual framework to investigate the impact of big data on the 
manufacturing configuration respectively Re-distributed Manufacturing
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Industry-specific analysis  
The following conclusions were drawn from the 
feasibility study:

a) The industry specific analysis revealed a tendency 
to operate as few factories as possible. This 
enables the ability to utilize state-of-the-art 
technology and produce high volumes, which will 
cut costs through economies-of-scale. This finding 
is aligned with previous studies that underline the 
economic factor in facility decisions. 

b) Big data applications can be supporting functions 
in a shift towards distributed manufacturing. 
Decisions regarding facility strategy were identified 
to mostly depend on the cost dimension. 

c) Industries such as fast moving consumer goods 
and some fashion businesses, which are competing 
over price, showed an intense use of big data 
analytics. Mostly customer-focused data (previously 
defined as external data) was used, and big data 
was seen as a new way to reach and engage with 
customers. The combination of data sources with 
using the real-time insights help organization in 
market segmentation, especially for new products. 

d) The ability to segment the market could have an 
impact on manufacturing configurations, especially 
when the resolution of customer insights increases 
even more, which would promote mass customised 
products. However, these industries face challenges 
like cost and skill barriers for adopting big data 
analytics, getting access to data, as well as 
choosing effective combinations of data sources to 
obtain valuable insights. 

e) The theme of mass customisation reveals 
diverse standpoints in the analysis, ranging from 
“customisation is the future” to “customisation is 
not the big business”, whereas literature states that 
mass customisation is becoming a more viable 
model for a broad range of different industries. 
Especially in literature the concept of distributed 
manufacturing is often directly related to mass 
customization. However, there is no consensus in 
the case analysis about if the existing production 
networks can be leveraged for mass customisation 
or a more distributed network will emerge. 

f) Next to the concern if existing production 
facilities can be leveraged, the question if mass 
customisation is required and desired is important. 
The Motorola case shows that a production close to 
the customer to offer customised smartphones is 
reasonable. However, there was no market demand 
for the product. This could be the same for several 
consumer goods industries.

g) These findings illustrate that the concept of 
distributed manufacturing in the end depends on 
decisions on an individual product or business case 
level. For example, footwear and cosmetics were 
mentioned as interesting in this context. These 
examples could relate to practices like desktop 
manufacturing and in-store production. However, 
there was no similar trend for most of the other 
consumer goods identified, which are still likely to 
be produced in huge facilities with high volumes 
and the aim to cut costs.

Impact and future research 
This feasibility study used an exploratory and 
descriptive approach to investigate the impact of 
big data ecosystem on redistributed manufacturing 
in the consumer goods industry. The study explored 
case studies concerned with the manufacturing 
configuration on a facility level and drivers behind 
facility strategy. The second theme relates to big 
data and the impact it can have on the manufacturing 
configuration. A multiple-case study analysis showed 
that big data applications act as a supporting function 
in Re-distributed Manufacturing.

While this exploratory study investigates the 
connection between big data applications and a 
redistribution of manufacturing in the consumer goods 
industry, there are many other drivers for a distributed 
model, which are not fully understood and provide 
significant opportunities for future research. For 
example, the sustainability of distributed production is 
highlighted in several studies, whereas other studies 
depict a more challenging view. In this context, 
future research should not confuse benefits of digital 
manufacturing with distributed manufacturing and 
investigate especially the benefits and challenges of a 
distributed production.

Additionally, further research is needed to understand 
the possibilities of desktop manufacturing in the 
context of consumer goods. New concepts like 
manufacturing at the point-of-use or in the store 
offer various opportunities. Regarding the research 
design, further research should include an in-depth 
investigation of one representative case study which 
illustrates distributed manufacturing (e.g. in-store 
production of footwear).

The current study was of an exploratory nature and 
investigating several industries, whereas future 
research should investigate methods of value 
capture and different business models, as well as 
the challenges and barriers of distributed production 
for one individual case. This could provide additional 
understanding for the concept of Re-distributed 
Manufacturing. 




