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knowledge based decision support systems 
and self-learning systems. 
 

ICT Innovation in  
Manufacturing 
 

From the 1970s onwards enterprises have 
deployed several types of ICT systems falling 
into two general categories: technology ena-
blers and enterprise business models (Garetti 
et al 2007). Examples of ICT application, in 
terms of technology enablers, include: 
 
 In production, using fixed and program-

mable automation for batch control e.g. 
numerically controlled (NC) machine tools, 
e.g. robots and flexible automation, allow-
ing quick changeovers. 

 Automation of production lines led to the 
development of programmable logic con-
trollers (PLCs) for timing and sequencing 
operations, e.g. automotive machining, 
press work. 

 Automated assemblies, e.g. NC machines 
producing printed circuit boards (PCBs), 
robots in manufacturing used for material 
handling, processing ops, assembly and in-
spection. 

 Flexible Manufacturing Systems (FMS) and 
flexible automation, using processing ma-
chines CNC linked by material handling 
systems and controlled by a central com-
puter. 

 Computing Integrated Manufacturing 
(CIM) has developed from computer aided 
design/ computer aided manufacture 
(CAD/CAM) for part and product specifica-
tions, process data storage and display.  

 Intelligent Manufacturing – real time 
based optimisation through the entire 
value chain. 

 

In terms of support of the enterprise business 
model, the growth of ICT adoption has been 
accelerated through the development of mi-
crocomputers in the 1980s, the personal com-
puter in the 1990s, and the subsequent rise of 
the internet. The main areas of ICT application 
include: 
 
New product development 

 Manufacturing planning including invento-
ry control applications and processes, e.g. 
MRP 

 Factory design integration platforms and 
tools 

 Document management systems including 
tools for sharing information in distributed 
environments 

Looking to the future, the highly flexible pro-
cess automation world is likely to be driven by 
data captured by intelligent tags and sensors, 
and shared across a wireless mesh (Schulz, 
2015) to support: 
 
 Multivariate control algorithms that drive 

the industrial processes to their optimal 
point and are hungry for live data  from 
the process and from data historians 

 Supply chains performing just-in-time 
deliveries to constantly-changing produc-
tion lines that need to be kept fully up-to-
date 

 Dynamic and complex order, delivery and 
return systems that have to interact close-
ly with production 

 Power, cooling, heating and other infra-
structure that needs to be fully aware of 
the client base it is supplying so that the 
appropriate process automation environ-
ment is provided. 

 The co-ordination of the entire process by 
a modular, networked facility automation 
system 

 

Introduction  
 

The Road4FAME project has developed a stra-
tegic research and innovation roadmap for IT 
architectures and services in manufacturing. 
The project focused on architectures and ser-
vices which facilitate agile and flexible manu-
facturing processes, ease interoperability in 
distributed manufacturing environments, sup-
port effective collaboration in context-aware 
enterprises, and provide the foundations for 
sustainable manufacturing. The key aims were 
to align future ICT (information and communi-
cation technology) research with the needs of 
European manufacturing businesses, and to 
provide European manufacturing businesses 
with a reference against which they can derive 
innovation strategies and identify novel busi-
ness opportunities.  
 

ICT Solutions 
 

Eleven ICT solutions were identified and eval-
uated with respect to their ability to provide 
support for current manufacturing trends and 
drivers. Critically the aim is to assist European 
manufacturing companies optimise their busi-
ness operations, remain competitive, maxim-
ise the value they get from their networks and 
utilize existing and future ICT systems to im-
prove operations.  
 

Strategic Vision for the Future 

 

The Road4FAME vision contains a future 
where companies come together as virtual 
enterprises comprised of associations of com-
panies that cooperate ad-hoc to complement 
strengths, attain the capacities of large enter-
prises, gain the ability to react to market op-
portunities, perform research together, inno-
vate products and minimizes costs and risks 
for approaching new markets with new prod-
ucts. In this vision large companies may bring 
capacity, and small companies may bring flex-
ibility and innovation power. Going a step 
beyond this vision, in the near future manu-

facturing could be provided as a service 
(MaaS). Here, there is a need to reconfigure 
quickly and scale up production at short no-
tice, to establish close information exchange 
with customers, i.e. integrate with other busi-
nesses and enter into business agreements, 
and cooperate with the new partners in order 
to fulfil new orders appropriately. Strategically 
companies will need to anticipate changes in 
demand using data mining on a variety of data 
coming from many sources, e.g. social net-
works.  
 
As customers and companies become more 
environmentally aware, environmental sus-
tainability will be introduced as a key parame-
ter in all steps of the product life-cycle, includ-
ing sourcing and recycling. Real-time infor-
mation about the source of raw materials and 
the footprint of manufacturing processes will 
be used to steer production towards minimal 
environmental impact. The environmental 
implications of design decisions, process deci-
sions, and buying decisions will become com-
pletely transparent allowing a company to 
promote a “green” image. Looking further into 
the future new business models based on 
buyback of products for recycling, or product 
rental and return for recycle, will become 
more common.  
 
Finally, the Road4FAME vision sees increased 
demand for customisation, which could even-
tually lead to high volume “mass customisa-
tion” with short product life cycles. This re-
quires both long-term and ad-hoc cooperation 
in the supply chain and high levels of automa-
tion, short reconfiguration cycles, including 
tests/experimental production, fast re-
programming of machines and frequent up-
dates of information for more highly skilled 
and IT literate workers. Supporting this appro-
priate IT provision is required for the human 
who is embedded in the digital factory, in the 
form of context-relevant information and on-
the-fly knowledge provision supported by 
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