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RECODE Network

What is the RECODE Network?
 
The EPSRC-ESRC funded Network in 
Consumer Goods, Big Data and Re-Distributed 
Manufacturing (RECODE) has been created to 
develop an active and engaged community to 
identify, test and evaluate a multi-disciplinary 
vision and research agenda associated with 
the application of big data in the transition 
towards a re-distributed manufacturing model 
for consumer goods.
 
Why is this important?
 
The exponential growth of available and 
potentially valuable data, often referred 
to as big data, is already facilitating 
transformational change across sectors and 
holds enormous potential to address many 
of the key challenges being faced by the 
manufacturing industry including increased 
scarcity of resources, diverse global markets 
and a trend towards mass customisation. The 
consumer goods industry, one of the world’s 
largest sectors worth approximately USD3.2 
trillion, has remained largely unchanged 
and is characterised by mass manufacture 
through multi-national corporations and 
globally dispersed supply chains with 80% 
of materials ending up in landfill. The role of 
Re-distributed Manufacturing in this sector is 
often overlooked, yet there is great potential, 
when combined with timely advances in big 
data, to re-define the consumer goods industry 
by changing the economics and organisation 
of manufacturing, particularly with regard to 
location and scale.
 

What do we do?

RECODE Network members have developed 
novel methods and held innovative events 
that engaged communities of academics, 
international experts, user groups,
government and industrial organisations to
define and scope the shared multi-national
vision and research agenda:

Feasibility Studies:
We have funded five short-term feasibility 
studies to test and evaluate specific research 
challenges. These studies were selected from 
applications submitted by members of the 
wider network. 

Student Projects:
Several student projects are completed with 
more currently underway, in collaboration with a 
number of our industrial partners. Several MSc 
degrees were awarded based on these projects.

Innovation Roadmap:
The network have made use of an innovative 
online engagement tool to identify challenges, 
opportunities and areas of existing activity 
around the UK.

Steering Group:
We have relied on an active steering group of 
industrial professionals from across the core 
themes of the network to guide the research 
direction and network events. 

About Us



3

Event programme

09:00-10:00 Registration and Coffee

10:00-10:30 Welcome and Introduction to RdM
                         Chair: Dr Fiona Charnley 
                            Manufacturing Room

10:30-11:00 Keynote Session - Robotic Disassembly and Autonomous Remanufacturing
    Professor Duc T Pham, University of Birmingham 
  Chair: Professor Ashutosh Tiwari                         
  Manufacturing Room

11:00-11:15 Coffee Break and Networking  
                             Frank Whittle Room

Parallel sessions

11:15-12:30 Big Data Ecosystems 
                              Chair: Dr Mohamed Zaki 
  Maufacturing Room

  Circular Innovation and RdM 
                             Chair: Dr Mariale Moreno 
                  Council Room 
    
12:30-13:30 Lunch  
  Frank Whittle Room

13:30-14:30 Panel Session - Visions of the Future in Manufacturing 
  Alistair Nolan, OECD
  Professor Ben Wang, Georgia Tech Manufacturing Institute 
  Chair: Professor Philip Shapira 
  Manufacturing Room

Parallel sessions

14:30-15:15 RDM Studio: A Data-Driven Approach to Business Model Development
  Chair: Dr Christopher Turner 
                       Manufacturing Room

  Business as Unusual: Consumers in the Loop
  Chair: Dr Leila Sheldrick
        Council Room

15:15-15:45 Coffee Break and Networking 
                             Frank Whittle Room

15:45-17:00 Panel Session - What are the Possible Pathways to Impact? 
  Nick Liddell, The Clearing
  Tomas Diez, FAB City Research Lab 
  Jo Miller, The Ellen MacArthur Foundation 
  Chair: Dr Fiona Charnley
  Manufacturing Room

18:30-21:00 Symposium Dinner  
  Library

Day one
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09:00-09:30 Coffee and Welcome

09:30-10:45 Panel Session -  Implementing New Manufacturing Strategies

  Dr Lina Huertas, MTC 
  Ahmed Wagih, L’Oreal Saudi Arabia
  Professor Mohamed Naim, Cardiff Business School
  Chair: Dr Mohamed Zaki 
                             Manufacturing Room

10:45-11:00 Coffee Break and Networking 
                Council Room

11:00-12:00 SME-Oriented Collaborative Customer Insight Platform fo User-driven RdM 

                          Chair: Dr Ying Liu 
                  Manufacturing Room

12:00-12:15 Closing Remarks 
                          Dr Fiona Charnley 
                 Manufacturing Room

12:15-13:00 Lunch  
  Council Room

Day two



Parallel sessions

Day one

Big Data Ecosystems in Re-Distributed Manufacturing
This session aims to examine the future outlook about Data-Driven Pathways in Re-Distributed 
Manufacturing to highlight the different scenarios to drive innovation and to identify the use cases that 
should be considered in the future. We invited participants from different consumer goods industries 
to help us identify the challenges and opportunities to leverage big data effectively, and provide a 
better understanding of the drivers and the value that redistributed manufacturing can deliver for a 
manufacturer, distributor, retailer as well as for a customer. 

Circular Innovation and RdM
This session will provide an introduction to Re-Distributed Manufacturing and the opportunities it offers 
for enabling circular business models, through different case studies. Then, a discussion will be opened 
to participants to explore the pathways to impact towards new circular and redistributed models of 
production and consumption.

RdM Studio: A Data-Driven Approach to Business Model Development
The RdM Studio is a new approach to business model development that will allow future users to 
dynamically incorporate data and experiment with new redistributed manufacturing scenarios. This 
session will demonstrate System Dynamics and IDEF0 representations of new RdM business models, 
following up with a discussion on the modelling of LCA factors and future development of the RdM 
Studio platform.

Business as Unusual: Consumers in the Loop
In this session, we will present four possible future scenarios for Re-distributed Manufacturing in 
these contexts, and analyse their potential for people and products. Together participants will work to 
generate new models of how people can be incorporated into the product whole life cycle – to bridge 
the gap between users, companies and the products they produce.

Day two

SME-Oriented Collaborative Customer Insight Platform for User-driven RdM
The session on SME-Oriented Collaborative Customer Insight Platform for User-driven RdM will present 
the results of industry survey on customer insights and redistributed manufacture, a presentation 
and demonstration of big data analytics on uncovering customer insights, and business perspectives 
of customer insights. The session will then conclude with an interactive panel discussion involving 
representatives from industry, and academics from business, computer science and engineering 
backgrounds.

5
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Symposium speakers

Professor Duc T Pham
Chance Professor of Engineering, Director of Research 
University of Birmingham 

Duc Truong Pham holds the Chance Chair of Engineering 
at the University of Birmingham where he started his 
career as a lecturer in robotics and control engineering 
following undergraduate and postgraduate studies at the 
University of Canterbury in New Zealand. Prior to returning 
to Birmingham in 2011, he was Professor of Computer-
Controlled Manufacture and Director of the Manufacturing 
Engineering Centre at Cardiff University. His research is in 
the areas of intelligent systems, robotics and autonomous 
systems and advanced manufacturing technology. He has 
published over 500 technical papers and books and has 
graduated more than 100 PhD students.  

Keynote session - What is Robotic 
Disassembly and Autonomous  
Remanufacturing

Panel session - Visions of the Future in 
Manufacturing
 

Alistair Nolan
Senior Policy Analyst,  
Organisation for Economic Co-operation and 
Development (OECD)

Alistair Nolan has worked with the OECD since July 
1997. He currently works in the Directorate for Science, 
Technology and Innovation, where he analyses public 
policies towards science and innovation. He is currently 
managing a major activity across the OECD entitled 
Enabling the Next Production Revolution. This work 
examines the impacts on production, and implications for 
policy, of recent advances in digital technologies (including 
AI), biotechnology, nanotechnology, new materials and 3D 
printing. Interim findings from this work are currently being 
used in G20 discussions on future production.

Alistair will co-lead upcoming OECD work on the policy 
implications of artificial intelligence (during 2017 and 2018).   
Mr.Nolan also recently led a two-year OECD project to 
assess the role of intangible assets in innovation and 
growth, leading to the book Supporting Investment in 
Knowledge Capital, Growth and Innovation. 

For three years Alistair worked in the OECD’s Directorate for 
Education to develop a programme to objectively measure 
the digital literacy skills of the adult population in all OECD 
countries (Programme for the International Assessment of 
Adult Competencies – PIAAC). 
 
PIAAC provides a unique data set with which to examine 
how the stock and distribution of skills relate to a broad 
range of economic, employment and social outcomes. He 
has also recently been involved in work, sponsored by the 
Russell Sage Foundation, to assess the ability of currently 
available computer programmes to answer the questions in 
the PIAAC survey.
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Panel session - Visions of the Future in Manufacturing

Professor Ben Wang
Executive Director, Georgia Tech Manufacturing 
Institute, Gwaltney Chair in Manufacturing Systems, 
Professor in Materials Science & Engineering, and 
Georgia Tech Chief Manufacturing Officer, Georgia 
Institute of Technology, Atlanta, USA

Ben Wang is the Eugene C. Gwaltney Jr. Chair in 
Manufacturing Systems and Professor in the Stewart 
School of Industrial & Systems Engineering, and Professor 
in the School of Materials Science and Engineering at 
Georgia Tech. In addition, Dr. Wang serves as the executive 
director of the Georgia Tech Manufacturing Institute. 

Professor Wang’s primary research interest is in applying 
emerging technologies to improve manufacturing 
competitiveness. He specializes in process development 
for affordable composite materials. Professor Wang is 
widely acknowledged as a pioneer in the growing field 
of nanomaterials science. His main area of research 
involves a material known as “buckypaper”, which has 
shown promise in a variety of applications, including the 
development of aerospace structures, improvements in 
energy and power efficiency, enhancements in thermal 
management of engineering systems, and construction of 
the next-generation of computer displays.

Professor Wang serves on the National Materials and 
Manufacturing Board (NMMB). NMMB is the principal 
forum at the U.S. National Academies for issues related 
to innovative materials and advanced manufacturing, and 
has oversight responsibility for National Research Council 
activities in these technology areas. Professor Wang is a 
Fellow of the Institute of Industrial Engineers, the Society 
of Manufacturing Engineers, and the Society for the 
Advancement of Material and Process Engineering.
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Tomas Diez
FAB City Resarch Laboratory Head,
Institute for Advanced Architecture of Catalonia 
(IAAC)

Tomas Diez is an urbanist specialised in digital fabrication 
and its implications in the future of cities and society. He 
is one of the founders of Fab Lab Barcelona at the Institute 
for Advanced Architecture of Catalonia (IAAC) and now he 
is leading the Fab City Research Laboratory. Tomas leads 
the FAB City Global Initiative, and acts as the European 
project manager for the Fab Foundation. Tomas holds 
a Bachelor degree in Urbanism by the University Simon 
Bolivar in Caracas, Venezuela, a Diploma in social work 
from the University of Havana, Cuba, a Master in Advanced 
Architecture by IAAC, and a Diploma on Digital Fabrication in 
a pilot program on the class “How to Make Almost Anything” 
offered by the MIT’s Center for Bits and Atoms. Tomas is 
a tutor in Design Products at the Royal College of Arts in 
London, where he co-runs the Exploring Emergent Futures 
platform. He is also known as an entrepreneur as co-founder 
of the Smart Citizen, FabLabs.io and StudioP52 projects. 
Tomas has been appointed by The Guardian and Nesta as 
one of the top 10 digital social innovators to watch in 2013, 
and has been awarded by the Catalan ICT association as the 
entrepreneur of the year in 2014.

Panel session - What are the Possible Pathways 
to Impact?

Nick Liddell
Director of Consulting,  
The Clearing

Nick leads the strategy team at The Clearing, an independent 
brand consultancy based in Clerkenwell. He has worked 
with an alphabet of the world’s greatest brands, including 
Amex, Guinness, Prada, Heinz, McLaren and Virgin. Nick is a 
published author and has contributed articles on branding, 
innovation and sustainability to The Huffington Post, 
ADMAP, Marketing and Marketing Week magazines.
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Jo Miller
Higher Education Programme Manager,  
Ellen MacArthur Foundation 

Jo oversees the Foundation’s three interlinked international 
higher education programmes – the Pioneer University 
Programme, the Schmidt MacArthur Fellowship and the 
Network University Programme. Together they form a 
global network of leading academic institutions driving  
and shaping teaching, learning and research thinking for  
a circular economy.

She works closely with the network to stimulate 
collaborations and knowledge exchange amongst 
universities, as well working to facilitate symbiotic 
interactions with industry, policy makers and other 
organization. 

She has worked for the Foundation since its launch in 2010, 
playing a key role in setting up and establishing the higher 
education programme.

.
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Ahmed Wagih
General Manager of L’Oreal’s Active Cosmetics 
Division, Saudi Arabia

Ahmed Wagih is the General Manager of L’Oreal’s Active 
Cosmetics Division in Saudi Arabia. Born and raised in 
Alexandria, Egypt. 
 
Ahmed received his B.Sc. in Pharmaceutical Sciences 
from the University of Alexandria in Egypt. He holds an 
MBA from Alliance Manchester Business School of the 
University of Manchester in the UK with a concentration in 
Marketing & Strategy from the University of Texas at Austin 
in the United States of America. 
 
His experience spans multiple industries and geographies 
at world renowned blue-chip companies such as 
GlaxoSmithKline, Merck Serono and L’Oreal. He managed 
successful division turnarounds in Egypt & Kuwait for 
L’Oreal. 

Dr Lina Huertas
CEng MIMechE
Head of Technology Strategy for Digital 
Manufacturing, Manufacturing Technology Centre 
(MTC)

Lina is an engineer with significant experience in defining, 
framing, developing and demonstrating digital systems and 
the business models around them. Her experience includes 
a PhD in the application of simulation and informatics 
solutions to support quality improvement in manufacturing. 
Her industrial experience includes the delivery projects 
that generate business benefits on the back of digital 
technologies, including: operational simulation, embedded 
prognostics systems and self-adaptive machines. This 
work has led to multimillion pound savings in industry. 
In the past three years Lina has formed and led different 
teams in the area of Digital Manufacturing, that offer 
unique capabilities to develop and mature technological 
solutions for the UK manufacturing sector. Currently, she is 
the Head of Technology Strategy for Digital Manufacturing, 
leading the corporate strategy in the area and advising 
the national government and the European Commission in 
interventions for digitisation of industry.  

Panel session - Implementing New Manufacturing Strategies
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Professor Mohamed Naim
Professor in Logistics and Operations Management
Cardiff Business School, 
Cardiff University

Mohamed Naim is the Deputy Dean at Cardiff Business 
School.

He is also a co-director of the Logistics Systems Dynamics 
Group and the Centre for Advanced Manufacturing Systems 
at Cardiff (CAMSAC) formerly the EPSRC funded Cardiff 
University Innovative Manufacturing Research Centre 
(IMRC). He was the Cardiff lead on the Welsh European 
Funding Office (WEFO) sponsored project Advanced 
Sustainable Manufacturing Technologies (ASTUTE), and a 
co-director on the new ASTUTE2020. He is co-investigator 
in EPSRC sponsored project “Resilient remanufacturing 
networks: forecasting, informatics and holons”.

Mohamed’s current research interests may be summarised 
as the development of novel business systems engineering 
approaches to the establishment of resilient supply chains. 
This encompasses sustainable supply chains and the 
role of flexibility in lean, agile and leagile systems. Recent 
supply chain research in the construction sector has led 
to three best prizes at the Association of Researchers in 
Construction Management Conference and his membership 
of the Blue Innovation Trust, Costain’s supply chain think 
tank.
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RECODE academic team

Dr Fiona Charnley 
Cranfield University

Fiona is the principal investigator of the EPSRC funded 
Network for Consumer Goods, Big Data and Re-Distributed 
Manufacturing which aims to develop a multi-disciplinary 
vision for the future of UK manufacturing (www.recode-
network.com). She is a Senior Lecturer in Circular 
Innovation within the Centre for Competitive Creative 
Design (C4D) at Cranfield University. Fiona has worked and 
published within the field of design for a circular economy 
(CE) since completing her PhD in Whole System Design. 
Fiona leads the university wide initiative at Cranfield to 
develop research and teaching programmes to support the 
transition towards CE and core team delivering the Schmidt- 
MacArthur Fellowship in collaboration with the Ellen 
MacArthur Foundation. Fiona has collaborated with multiple 
organisations of varying sizes across industry sectors to 
implement design for CE. Some of the organisations that 
Fiona has led research initiatives with include the Ellen 
MacArthur Foundation, Granta Design, Cisco, Dragon 
Rouge, BAE Systems, Rolls-Royce, Unilever and Environcom 
resulting in significant advances in transformational and 
closed loop models of design and manufacture.

f.j.charnley@cranfield.ac.uk

Dr Mariale Moreno 
Cranfield University

Mariale is an Academic Fellow in Data-Driven Innovation. 
Her work of research focuses on the interpretation and 
analysis of consumer data to foster innovation. She has 
led research activities in collaboration with Cisco, The 
Clearing, Philips and the Ellen MacArthur Foundation to 
find business opportunities by developing user-centred 
design interventions. In the past, she collaborated at the 
CIE-MAP Research Centre, an EUED inter-university research 
project between industry and academic partners looking 
at reducing materials and energy demand. She has also 
collaborated at the Royal Society of Arts and the Helen 
Hamlyn Centre for Design on topics around behavioural 
change.

m.moreno@cranfield.ac.uk
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Professor Ashutosh Tiwari 
Cranfield University

Ash is Professor of Manufacturing Informatics and Head 
of the Manufacturing Informatics Centre at Cranfield 
University. His research focuses on the application of 
informatics techniques to manufacturing technologies, 
processes and systems. Within this area, he has developed 
two novel internationally recognised research themes that 
focus on: (i) multi-objective optimisation of high-value 
manufacturing processes, such as wing manufacture 
and engine assembly, and (ii) application of gaming 
technologies to skill-intensive manufacturing. He is Fellow 
of the Institution of Mechanical Engineers (IMechE), Fellow 
of the Institution of Engineering and Technology (IET) and 
Fellow of the Higher Education Academy (HEA). He has 
produced 235 research publications including 93 refereed 
journal papers and 92 refereed conference papers. He has 
also successfully completed the supervision of 21 PhD/
EngD theses, 15 MSc by Research and MPhil theses, and 
73 MSc theses. He has developed a strong research track 
record by leading (as principal investigator) 8 Engineering 
and Physical Sciences Research Council (EPSRC) projects, 
4 Innovate UK projects, an Advanced Manufacturing Supply 
Chain Initiative (AMSCI) project, 3 projects funded by the 
EPSRC Centre for Innovative Manufacturing, 4 Knowledge 
Transfer Partnership (KTP) projects, a Low Carbon KEEP 
project, 23 PhD/EngD studentships and several  
MSc projects with industry.

a.tiwari@cranfield.ac.uk

Professor Charalampos (Harris) Makatsoris
Cranfield University

Harris is Professor of Manufacturing Operations in the 
Sustainable Manufacturing Systems Centre at Cranfield 
University. He has extensive expertise in process 
engineering, manufacturing systems, operations and 
control and has been developing A.I. controlled flow 
reactor systems for functional materials production for 
the last 10 years. His research combines an experimental 
and a computational/A.I. component and leads a 
multidisciplinary team with a ~£7m research portfolio, 
with a focus on the process and formulation industry. 
He is a Chartered Engineer, graduated Imperial College 
London with a Mechanical Engineering degree and a PhD 
in Manufacturing Systems. He has spent 20 years in both 
industry and academia with the best part in conceiving and 
managing integrated development or research projects. 
Harris has produced over 70 research outputs to date, 
including a book and peer reviewed journal and conference 
papers and holds three patents. He also has experience in 
technology transfer through commercialising technology 
he developed whilst researching manufacturing at Imperial 
College, via establishing spin out companies and is 
currently on the board as a non-executive in two overseas 
companies.

h.makatsoris@cranfield.ac.uk
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Professor Andy Neely
Cambridge University

Andy is Founding Director of the Cambridge Service 
Alliance and the Royal Academy of Engineering Professor 
of Complex Services. He is widely recognized for his 
work on the servitization of manufacturing, as well as his 
work on performance measurement and management. 
Previously he has held appointments at Cranfield 
University, London Business School, Cambridge University, 
where he was a Fellow of Churchill College, Nottingham 
University, where he completed his PhD and British 
Aerospace. He was Deputy Director of AIM Research – the 
UK’s management research initiative – from 2003 until 
2012 and was elected a Fellow of the Sunningdale Institute 
in 2005, a Fellow of the British Academy of Management in 
2007, an Academician of the Academy of Social Sciences 
in 2008, a Fellow of the European Operations Management 
Association in 2009 and President of the European 
Operations Management Association in 2013.

adn1000@cam.ac.uk

Dr Mohamed Zaki
Cambridge University

Mohamed is Senior Research Associate at Cambridge 
Service Alliance, University of Cambridge. His principal 
research interests lie in the field of Big Data analytics 
and its impact on service science, customer experience 
and data-driven business model. Mohamed leads 
various research projects and investigate the role of 
big data analytics for making better business decisions 
within complex service network. He has a number of 
publications in highly ranked journals such as Journal of 
Service Research, as well as many proceedings in leading 
conferences.

mehyz2@cam.ac.uk
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Dr Charalampos (Babis) Theodoulidis
University of Manchester

Babis is an associate professor in Information 
Management at Alliance Manchester Business School, 
University of Manchester. He has published over 100 
refereed journal and conference articles and his research 
work (as Principal or Co-Investigator) has received funding 
of over £2m from UK and European public funding bodies 
and many private sector companies such as British 
Airways, New Look, B-Plan, NeuroSoft, Lloyd’s Register 
and Olympic Airlines. He has been the project manager for 
the IST project PARMENIDES (IST-2001-39023), a project 
with ten partners such as Unilever and the Greek Ministry 
of Defence and a budget of 3.5 million euro. Since April 
2015, he is a co-investigator of the EPSRC RECODE - Re-
Distributed Manufacturing, Consumer Goods and Big Data 
project to explore the use of big data to develop future 
models of distributed manufacturing within the context 
of consumer goods. His interests lie in the modelling, 
analysis and management of information with focus on the 
temporal and spatial aspects of information, the analysis 
of information using data and text mining techniques, the 
visualisation of information, and information management 
issues such as information retention, audit and ownership.

b.theodoulidis@manchester.ac.uk

Professor Philip Shapira
University of Manchester

Philip is Professor of Innovation, Management and Policy 
at the Manchester Institute of Innovation Research, 
Alliance Manchester Business School, University of 
Manchester, UK, and Professor of Public Policy at Georgia 
Institute of Technology, Atlanta, USA. His interests include 
science and innovation management and policy, emerging 
technologies assessment, industrial modernization, and 
policy evaluation. 

Philip is a director of the Manchester-Atlanta-
Beijing Innovation Co-Lab, co-director of the Georgia 
Manufacturing Survey, and Co-I and lead for Responsible 
Research and Innovation with the Manchester Research 
Centre for Synthetic Biology. He served as Chair of the US 
National Academies Panel on 21st Century Manufacturing: 
The Role of the Manufacturing Extension Partnership 
Program (2013). Philip is co-editor of the Handbook 
of Innovation Policy Impact (Edward Elgar Publishing, 
Cheltenham, 2016) and co-author of a chapter on 
institutions for technology diffusion in The Next Production 
Revolution: Implications for Governments and Business 
(OECD, 2017). He is a Fellow of the American Association 
for the Advancement of Science and a Fellow of the Royal 
Society of Arts.

pshapira@manchester.ac.uk



www.recode-network.com 16

RECODE steering group members

Dr Marcus Gover
Waste and Resources Action Programme (WRAP)

As one of WRAP’s Directors, he is responsible for leading 
WRAP’s work aimed at helping the UK move towards more 
sustainable approach to products and services. His teams 
at WRAP focus on:

•  Resource management - collecting and sorting priority  
   materials and products;
•  Manufactured goods - improving the sustainability of  
   clothing, textiles and electrical goods.

He has worked in the environment sector for over 25 years, 
in the UK and abroad. During this time, he has held a wide 
range of roles including managing a water engineering 
company, running an outsourced waste management 
operation and setting up an office in China. Prior to joining 
WRAP, he was the Commercial Director of a start-up 
renewable energy company.

Jules Hayward
Ellen MacArthur Foundation

Jules Hayward is the Lead for the Ellen MacArthur 
Foundation’s Education and Training programmes, working 
closely across the team to enable connections between 
Business & Government, Education & Training and Insight 
& Analysis. Jules’s work involves includes developing, 
supporting and managing corporate training initiatives, 
international work with schools and colleges, informal 
education programmes and a range of HE programmes 
including Pioneer, Partner and Network Universities.

Professor Graham Hillier  
Centre for Process Innovation (CPI)

Graham is the Director responsible for Strategy and Futures 
at the Centre for Process Innovation (CPI) and was until 
recently the first Chief Technical Officer (CTO) for the UK’s 
High Value Manufacturing Catapult. He has a Degree in 
Metallurgy, PhD from the University of Cambridge and an 
MBA. He is a Chartered Engineer, a Fellow of the Institute 
of Materials, Minerals and Mining and a Fellow of the 
Royal Society of Arts, Manufactures and Commerce. He 
is also a Visiting Professor at Teesside University. He is 
Director of the centre for Resource Efficient Manufacturing 
Systems which is a collaboration between the Institute for 
Manufacturing at the University of Cambridge, Teesside 
University and CPI.

He has a wide-ranging business background including 
recycling operations, new product development, business 
development and low carbon energy.  Prior to joining 
CPI he was Director of Strategy and Planning for ICI’s 
Petrochemicals, Plastics and Fertilizers Business before 
working for Corus where he was Construction Director. He 
was responsible for a global programme in sustainable 
urban design and construction.

He has developed and delivered strategy for a wide range 
of organisations and has been a core member of the team 
that has created the UK’s first Technology and Innovation 
Centre – The High Value Manufacturing Catapult. Graham 
works with the HVM Catapult to develop the technology 
strategy to support the growth of UK High Value 
Manufacturing.  

CPI’s main businesses are focussed on the scale up 
and proving of novel processes. They are in: Industrial 
biotechnology and biorefining, Novel printable electronic 
devices, Biologics, Formulation and flexible manufacturing 
and Resource efficient manufacturing systems.  

He is also a member of the board of Northumbria University 
at Newcastle.

Chair of the RECODE Network 
steering group 
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RECODE steering group members

Lynne McGregor
Innovate UK

Lynne McGregor is a Lead Technologist in the Innovate 
UK High Value Manufacturing team focusing on the use 
of modelling, simulation, automation and control; flexible 
manufacturing technologies and approaches; methods 
to deal with risk and improve resilience in manufacturing; 
and energy generation, storage and management. Prior to 
this, Lynne spent 8 years at Imperial Innovations, providing 
incubation services for start-up companies, leading seed 
investment rounds, and serving on spin-out company 
boards, where she has also helped troubleshoot early stage 
challenges in these companies.  

Lynne’s background is in chemical engineering, with a 
degree from the University of Waterloo, Canada, and an 
MBA from London Business School.   
Lynne’s early career was spent in engineering companies 
like Stone & Webster (now Technip), ABB, and Aspentech, 
where she specialised in the areas of automation, advanced 
control, simulation and modelling. 

Clive Memmott
Greater Manchester Chamber of Commerce

Clive took up his appointment as Chief Executive of Greater 
Manchester Chamber of Commerce in September 2010. 
Prior to this he was a Director of Robinson Keane, the 
executive recruitment consultancy and held a number of 
non-executive directorships. He is a Director of the British 
Chambers of Commerce, Brockholes Enterprises Ltd (the 
award winning nature reserve), Business Finance Solutions, 
a Trustee of the National Football Museum and an advisor 
to the Board of the Manchester Growth Company. Clive 
also has a number of other advisory and non-executive 
positions and is a regular speaker and writer on a wide 
range ofbusiness issues. After qualifying as a lawyer, 
Clive enjoyed a successful career in the manufacturing 
industry holding senior positions in the Hepworth, Steetley 
and Redland Groups and as MD of Tate Access Floor 
Systems before becoming Chief Executive of Business Link 
Lancashire, a role he held for 8 years. He is an Honorary 
Research Fellow of the Lancaster University Management 
School and has co-authored a book on improving business 
performance through effective and practical employee 
engagement - “Growing your own Heroes”.

Nick Liddell
The Clearing

Nick leads the strategy team at The Clearing, an 
independent brand consultancy based in Clerkenwell. 
He has worked with an alphabet of the world’s greatest 
brands, including Amex, Guinness, Prada, Heinz, McLaren 
and Virgin. Nick is a published author and has contributed 
articles on branding, innovation and sustainability to The 
Huffington Post, ADMAP, Marketing and Marketing Week 
magazines.

Dr James Goddin
Granta Design

Dr. James Goddin is the Collaborative Programme Manager 
and team lead for collaborative research and development 
projects at Granta Design, the world’s leading materials 
information technology experts. Based in Cambridge, UK, 
James is a Fellow of the Institute of Materials, Minerals 
and Mining (IOM3), a Chartered Engineer and a Chartered 
Environmentalist. He represents Granta on various 
strategic industry and high level working groups, technical 
committees and standardization bodies within the materials 
domain in order to drive innovation, develop road-maps and 
shape new and emerging technologies  
in advanced engineering sectors.
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Background, aim and objectives
A significant challenge faced by consumer product 
manufacturers is to be able to rapidly identify new market 
segments and to respond to those segments with products 
that consumers will buy. Re-Distributed Manufacturing 
(RdM) has the potential to disrupt the way we produce and 
consume products across the lifecycle and to create new 
models of ‘Business as Unusual’. New structures of design 
and manufacturing can enable large reductions in resource 
consumption by limiting waste in a supply chain (e.g. reducing 
transport distances) and through addressing the flows of 
resources at critical times in the lifecycle of products. It 
can also enable reduction of R&D waste by enabling a more 
targeted delivery of custom products to meet specific user 
needs and demands in different contexts and across extended 
timespans of the product lifecycle.

The aim of this 6-month feasibility study has been to map and 
address the options available for integrating users in the NPD 
processes of future, sustainable product creation. This implies 
that in the future the customer/end user/consumer is co-
creator of the products they wish to consume. It also implies 
the need to determine new and emerging market segments. 
However, identifying and responding to these market segments 
will require new forms of organisation, new models for design 
and manufacture, and product lifecycle models that support 
different types of consumption. The drivers for the inevitable 
transformation to re-distributed and resource efficient systems 
must therefore be determined and mapped. To this end, this 
study has brought together an interdisciplinary network of 
academic and industrial partners with the following objectives:

1. To understand where, when, and how, interactions 
with consumers occur across the various stages 
of the New Product Development (NPD) process 
and product life cycle

2. To investigate how those interactions can scale 
via a data-driven approach to front end NPD 

3. To investigate the product lifecycle stage of 
‘ideation’ and ‘use’, to develop an understanding of 
how a range of consumer interactions in product 
use or repair can be expanded and built upon 
to inform more sustainable models of product 
development in RDM contexts. 

Contribution to Re-Distributed Manufacturing
Specifically, this study has explored how to respond to  
this major challenge: 

How should we engage users in New Product Development 
in future re-distributed models of sustainable production and 
consumption?

This has involved mapping the challenges and 
opportunities for user engaged design and manufacture, 
and investigating their application to bridge the gap 
between users, brands and the products they produce. In 
addition, it has sought to understand how the promotion 
of resource efficient product lifecycles can be incorporated 
within future, more localised and responsive structures 
of manufacturing and product adaptation. To meet the 
established objectives the work was divided in four phases:

• Mapped the possible consumer interventions across 
the lifecycle of products, focusing primarily on 
consumer products. This mapping exercise (Figure 1), 
helped to identify the challenges and opportunities 
for user engaged design and manufacture, and 
investigated their application to bridge the gap 
between users and manufacturers. 

• Delved into fast moving consumer goods (FMCG) by 
exploring crowdsourcing techniques such as the Open 
Food gaming portal, to enable consumer interactions 
at large scale with brands (Figure 2).
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Figure 1 Consumer Intervention map fully populated with intervention touchpoints

Figure 2  Open Food gaming portal
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• Delved into durables to explore people-product 
relationships occurring in the lifecycle of consumer 
products, to identify opportunities for re-distributed 
models of production and consumption. This 
exploratory research suggested that developing a better 
understanding of the opportunities and challenges 
posed by long-life products, alongside the potential of 
different people-product interactions in product life, will 
support evolving cultures of sufficiency and the creation 
of new business scenarios for sustainable production 
and consumption. This increased sustainability would 
not be possible if accessibility to repair/maintenance 
spaces wasn’t available. Hence, opportunities for the 
re-distribution of these facilities would be key to become 
mainstream.In addition, for these spaces to thrive, 
the concept of RdM could help to set up the capacity 
for new collaborations between original equipment 
manufacturers and suppliers of parts as well as 
upskilling programmes. 

• Envisioned models, future work and enablers towards 
transforming product design and manufacturing 
through RdM types of organisation. As the findings 
from the two delve phases of this research began to 
build a picture of how people-product interactions can 
transform product design and manufacture towards 
RdM, four scenarios of Business as Unusual were 
developed (Figure 3).

Each scenario puts forward a different vision of the 
future for different types of product and company. When 
developing the scenarios, the investigators could infer 
potential products and services in each  
of the four scenarios based on their work. 

However, to test their applicability for imagining completely 
novel systems, we held a workshop in which these basic 
outlines were used to develop new product concepts. The 
main results of the workshop showed novel touchpoints 
on product-people interactions, being collaboration, 
responsiveness and business models the far-reaching 
implications on the way new products are designed. 
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Impact and future research 
This feasibility study was one of five feasibility studies 
on re-distributed manufacture, consumer goods and big 
data. Primarily the study investigated: How could we 
engage users in NPD in future re-distributed models of 
sustainable production and consumption? To answer this 
question, the study mapped the different product-people 
interactions to identify the challenges and opportunities 
for user engagement in design and manufacture, to further 
investigate their application to bridge the gap between users, 
companies and the products that they produce. To further 
analyse these opportunities, two different product-people 
interactions were delved into, to understand how new forms 
of engaging people across the life cycle can achieve a more 
localised and responsive structures of manufacturing and 
product adoption. The results of these investigations helped 
to envision four contrasting scenarios of BaU, and generate 
conceptual business models and touchpoints to support 
these novel systems of consumption and production.
Within all phases of this feasibility study, several specific 
opportunities for RdM could be identified that can be used 
to facilitate the realisation of these more collaborative, 
responsive business models:

• Gaming portals and algorithms for interpreting data 
could be utilised to actively involve people in the NPD 
process from the earliest stages of development, and 
support the production of products that are tailored 
for local requirements in real time. This can reduce the 
waste of generating unwanted product, and promote an 
open dialogue with end users in specific areas.

• Modes of product maintenance and recovery should 
be encouraged and developed to build relationships 
between companies and customers in the latter stages 
of the product lifecycles (beyond purchase). An example 
of this is encouraging the hacking and adaptation of 
products, thus handing control to the customer and 
enabling them to build enduring personal relationships 
with products. This could include both designing 
products to enable hacking, and encouraging adaptation 
through service provision and communication.

• Service models should be expanded and employed to 
not only support maintenance and recovery, but also to 
facilitate new points of collaboration with users in the 
early phases of design and manufacture. These should 
focus on enabling the customer to have more control 
and influence on the design and development of their 
products. In this way, new models of service could be 
enabled by new ways of collecting data from products, 
new ways of providing the designer as a facilitator, and 
new portals for collaboration and exchange.

In many cases, technological developments could be used 
to unlock new business opportunities for RdM, through 
which enhanced people-product interactions can create 
stronger relationships between companies and people. 
This will enable the realisation of models of production and 
consumption that are more responsive; allowing flexibility to 
respond and adapt to users’ needs and uncertainties. 

Alongside these observable opportunities, the importance of 
building relationships with customers, and the opportunities 
and challenges involved have been highlighted. Future 
research should therefore focus on setting up mechanisms 
that could inform which data is meaningful to be able to 
respond effectively to the intertwined desires, motivations, 
and needs of people within this envisioned RdM landscape.

As such, further research is needed to delve into other 
possible people-product interactions, and map out other 
plausible futures that could enable a more productive, 
responsive, and ultimately sustainable future

1Panagiotis Tsimiklis and Charalampos Makatsoris*, (2015), “An Open Innovation Framework for Market Driven 
Sustainable Food Manufacturing”, Food Studies: An Interdisciplinary Journal, Volume 5, Issue 3, pp.1-21
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Background, aim and objectives
The RECODE Network envisages a connected, localised 
and inclusive model of production and consumption that 
is driven by the exponential growth and embedded value 
of big data. The use of data to narrow the gap between 
manufacturers and end users to enable user-driven design 
of customised goods and services at a local scale through 
ad-hoc supply chains and on-demand production also 
enables significant opportunity for circular innovation and 
localised, regenerative models of production. Estimates 
indicate that the total material value of consumer goods is 
US$3.2 trillion, with approximately 80% of materials ending 
up in landfills, incinerators or wastewater1 removing the 
potential to feed these valuable materials back into the 
system. Data driven insight has the potential to inform 
and incentivise circular models of production; uncovering 
new revenue streams2 for manufacturers and suppliers and 
developing new circular business models based on local and 
connected value streams.

This 6-month feasibility study aimed to investigate the 
opportunities, challenges and requirements for big data 
and re-distributed manufacturing (RdM) in the development 
of localised and circular models of consumer goods 
production and consumption. This aim was fulfilled through 
undertaking the following objectives:

• Review and analyse existing local and regional business 
models to identify and compare examples of circular 
and re-distributed activity  
and the associated opportunities,  
challenges and requirements,

• Identify and select three local use cases, from  
within the consumer goods sector, that demonstrate, or 
have the potential to enable, circular and re-distributed 
activity,

• Map, model and analyse the flow of materials, data, 
revenue and stakeholder interaction for each case to 
demonstrate the potential opportunities, challenges 
and requirements for re-distributed manufacture and 
circular innovation

RECODE Network 
Circular Innovation and  
Re-distributed Manufacturing 
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Contribution to Re-distributed Manufacturing
Selected case studies were chosen according to existing 
local, regional and global business models within the 
consumer goods sector. The selected case studies were 
those that demonstrated use of digital intelligence, de-
centralised, re-distributed and circular production and 
consumption, and had to be business to consumer in which 
the final user is an individual or household. In total 33 
case studies were chosen and analysed against six RdM 
characteristics: Localisation, Customisation, Distributed 
Ownership, Distributed Knowledge and Distributed Structure, 
and five Circular innovation characteristics: 

Value Optimisation, Resource Efficiency and Sufficiency, 
Continued Ownership and Economic Viability, which emerged 
from a cross-cutting literature review. A further analysis of 
the case studies and their use of digital intelligence was 
conducted, to better understand their digital intelligence 
capabilities. From the analysis, three types of RdM with 
circular innovation characteristics were identified (Figure 1). 

Figure 1 Types of RdM models with circular innovation characteristics
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Distributed production and services: This model represents 
distributed manufacture that captures big data to monitor 
the processes of production and consumption. From the 
three models, this is the one that has the least potential 
of capturing and delivering value and is most closely 
linked to our current system, therefore the most cases 
were identified. Within this model, activity mainly happens 
offshore with some on-shore capabilities of manufacture 
and re-manufacture as well as local capabilities to manage 
logistical operations. Big data is used to enable mass 
customisation as it flows in one direction from the end user 
to the manufacturer. Closed loop material flows could be 
captured through monitoring end users, however that was 
not seen in many cases. Case studies that were analysed 
as having these characteristics and represent this model, 
include Splosh.

Connected production and services: This type represents 
a distributed and digitally connected model. This model 
can capture high optimisation and delivery of value. This 
is because, despite manufacture still taking place off-
shore and on-shore, it demonstrates a closer proximity 
to the end user that allows a radical model of consumer 
goods production, purchase and use. With the use of big 
data, users can engage in a data-driven open innovation 
process in which high levels of customisation occur as 
demonstrated in the Graze case. It also demonstrates high 
optimisation of manufacturing processes and logistical 
operations through the use of digital intelligence. In addition, 
the two-way flow of data represented in this model allows 
material flows to be closed easily by the monitor, control and 
optimisation of resources. 

Localised production and services: The third type identified 
represents a localised and digitally connected model of 
RdM where everything is done on-shore and the retail 
ecosystem is completely re-distributed contributing to 
capturing the highest value amongst the three models. This 
is because users are highly involved in an open be-spoke 
design and manufacture process, where consumer goods 
are produced and sold in the same physical or digital space. 
Personalisation is the key driver as well as shorter supply 
chains. This model enables high control and optimisation 
of resources as material flows happen in proximity to the 
factory and retail floor. The case study Unto-This-Last is an 
example of this type of RdM. This type of RdM was identified 
as being the least represented by the case studies as it is the 
most radical model requiring the biggest transformation to 
our current system. 

Splosh a localised detergent manufacture, Graze a localised 
snack manufacture and Unto-This-Last furniture retail and 
manufacture, were further analysed. The selection of these 
case studies was based on their use of digital intelligence 
capabilities to enable circularity within their business model, 
through a consultation with panel of three industry experts.   
The ‘Four Lens Framework’ was used to further analyse 
these case studies. The ‘Four Lens Framework’ was built 
from a further review of the literature looking at digital 
intelligence and re-distributed manufacturing to enable 
circularity in new business models. The framework proved 

Figure 2 Digital intelligence and capabilities of each analysed 
case study
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useful to analyse the value that can be created by applying 
circular economy principles. As such, the analysis helped 
to identify further circular opportunities to then quantify 
material flows regarding with a Discrete Event Simulation 
(DES) method. The Splosh DES analysis focused on the 
re-used of detergent bottles, the Graze analysis focused on 
implementing a take-back scheme of their packaging and the 
Unto-This-Last analysis focused on the re-manufacture of 
tables. 

Analysis demonstrated that the re-distribution of systems 
of production and consumption could benefit circular 
innovation. However, a dilemma still exists surrounding 
the cost-benefit of doing so. The Splosh case study, 
demonstrated that if such a business model was to scale up, 
greater environmental benefits could be achieved. However, 
the re-use of bottles could impact the plastic industry 
causing an economic downturn. With Graze, a take-back 
scheme of packaging brings substantial economic and 
sustainability benefits and opens a new area of operation 
in which ‘short use’ items are considered as assets. In 
addition, further opportunities exist by the application of 
digital intelligence, where implementing asset tracking could 
enhance circularity, which could work better in re-distributed 
models as these allow local operations. If these opportunities 
are capitalised, the materials will be less geographically 
dispersed, increasing their utilization and allowing 
management of distribution operations locally, through 
collecting and tracking data of materials being returned by 
type, location and customer, plus monitoring of its condition 
for re-use and recycling. Implementing a successful cost 
beneficial take back scheme would depend on the sufficient 
number of return items on a predictable timescale. Thus, 
consumer behaviour is imperative to achieve the number 
needed of return boxes in suitable conditions. Finally, 
Unto-This-Last, a re-distributed model of production and 
consumption could implement a re-manufacturing system 
of their products on a local scale. This could bring greater 
environmental impacts regarding resource and material used. 

However, a balance between the availability of products in 
use and the number of products supplied has to exist to be 
cost effective for the company. As such, to fully understand 
the economic and environmental benefits, further research 
would need to be conducted to calculate environmental 
impacts such as carbon equivalent emissions, as well 
as a financial appraisal of the cost-benefits of circular 
opportunities such as the ones presented in this report. 

Impact and future research 
This feasibility study was one of five feasibility studies 
conducted for the RECODE Network. The study identified 
RdM and circular innovation definitions, fundamental drivers, 
and case studies to better understand the feasibility of 
decentralising the consumer goods sector whilst at the 
same time enabling circular systems. The study revealed 
that the integration of digital intelligence could enable 
a distribution of knowledge, structure, ownership and 
different levels of customisation, offering more connected, 
meaningful and durable relationships with the end user. 
Digital intelligence can also allow circular business models 

through automated monitoring, control and optimisation of 
resources and material flows. The study identified examples 
of digital intelligence being used to incentivise de-centralised, 
re-distributed and circular models of production and 
consumption. However, there is not an ‘ideal’ example of 
the potential that could be achieved by integrating RdM and 
Circularity into the business model, and that further value 
creation needs to be analysed. In addition, the opportunities 
and challenges of RdM and circular innovation are not still 
fully explored and questions still persist. For example, could a 
franchise manufacturing model work? What would scalability 
look like? What are the implications for intellectual property? 
What will the consumer acceptance to these disruptive 
models be? What are the learning capabilities needed for the 
use of big data? How will localised versus globalised models 
be managed? And, will retail ecosystems be competing with 
each other? 

Finally, it can be said that the potential for re-distributed 
manufacturing and digital intelligence to enable a 
regenerative economy is promising, but it is essential to 
understand where the value is captured and delivered to 
provide the significant opportunities that decentralisation 
 of the consumer goods sector could bring.
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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 redistributed manufacturing in the consumer 
goods industry. To scope this feasibility study, the concept 
of redistributed 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. 

Contribution to Re-distributed Manufacturing
1. 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 Redistributed 
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 

RECODE Network 
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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 
redistributed manufacturing
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2. 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 redistributed 
manufacturing. 

While this exploratory study investigates the connection 
between big data applications and a redistribution 
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 
redistributed manufacturing. 
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Background, aim and objectives
Micro enterprises and small and medium-sized enterprises 
(for the purposes of this exploratory study these will be 
referred to as SMEs) have an important role to play in the 
continuing success and growth of national economies. 
Studies have suggested that the contribution of SMEs in 
realising the demands and improving the profitability of their 
supply chain partners (including large organizations) should 
not be understated, as such play a critical role in modern 
economies.

A study conducted for the British government’s department 
of business innovation and skills reported that in 2015 
99.9% of the total number of enterprises in the UK could 
be classified as SMEs. These companies contributed more 
than 2/3rds of private sector workforce as well as 47% of the 
annual turnover in the UK. 

According to an extensive study of companies conducted 
by The Data Warehousing Institute (TDWI) in 2009, 38% of 
organizations surveyed reported that they utilise advanced 
analytics, whereas 85% said they would be practicing 
it within three years. In the study the respondents were 
spread evenly across a wide spectrum of company sizes. 
However, only 23% of respondents were from companies 
whose revenue was less than $100million, within the EU this 
is above the turnover threshold for a medium enterprise. 
Additionally, only 4% of respondents to this study were from 
non-computer manufacturing companies. As such this and 
other industry studies may not accurately reflect the opinions 
of manufacturing SMEs.

RECODE Network 
SME-Oriented Collaborative Customer 
Insight Platform for User-driven RdM 
(SOC-UDRdM)
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Figure 1 Captured SME-customer interactions in Re-Distributed Manufacturing

This feasibility study specifically focuses upon SMEs in the UK 
and their potential motivations for using and knowledge of big 
data based customer analytics.   
The overall objectives of the study are to:

-  Find out what SMEs are doing with regards to  
their product and customer data

-  Examine if they can potentially make use of big 
data analytics

-  Develop a demonstration system for Big Data  
driven customer analytics

Contribution to Re-Distributed Manufacturing
This feasibility study took a snapshot of how SME engage with 
their customers, the data they have available to them, how 
they use it and what benefits they feel they can obtain from 
big data analytics. The following sections examine different 
elements of a company’s interaction with its data and RdM. 
The outcomes are examined from both a general perspective 
and from the perspective of the companies and the use of big 
data analytics.

What did the study reveal about what companies are doing with 
regards to their product and customer data?  

The study showed that although companies are storing data, 
not all companies are actively using customer data. The 
survey also showed that only a few companies are actively 
using customer relationship management (CRM) systems, 
which could provide answers to some of the queries they have, 
without the need to resort to Big Data.
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Figure 2 System diagram of the proposed platform

What did the study reveal about SME’s and the position 
are they in to potentially make use of big data analytics? 
Most respondents had not heard of big data analytics; of 
those who did there were some ideas regarding what they 
hope to achieve. However, as mentioned above, a small 
proportion of companies actively used some form of CRM 
which may provide some of the insights they wish to obtain. 
The small number of respondents who plan to get involved 
in RdM is a concern, as it suggests that there is a lack of 
awareness of what it is and how SMEs stand to benefit. 
Discussions with companies revealed that “Little Data” 
might be a more appropriate term for the application of Big 
Data analysis techniques to SME data.  Importantly, Big 
Data is context sensitive, in that an SME that, for example, 
uses computational modelling and CAD tools will have 
considerably more data than one that doesn’t – yet relatively 
speaking they both have big amounts of data.  Cost is a 
concern: SMEs are not always in the position to be able 
to spend large amounts of money on Big Data tools and 
even if they did they would not necessarily have the human 
resources to configure, run and maintain such a system; as 
such even large SMEs struggle with “Little Data”, let alone 
with big data.

The results of this exploratory study suggest that although 
there may be some demand for big data analysis it is possible 
that the current solutions may not be viable for SMEs and 
that SMEs appear to be ill-prepared and ill-equipped to make 
the most of what big data analytics can offer them.

SOC-UDRdM customer insights platform
The demonstration system needed to be able to provide, in 
a user-friendly manner, the capability for a user to search for 
products, select them and view several charts that highlight 
the customers’ affections to various features of the product. 
Useful information that can be gleaned includes, but is not 
limited to, overall satisfaction with the product, a list of 
features specifically chosen for comment by customers and 
their related sentiment, the ability to compare categories 
for a given polarity to see the distribution of sentiment, 

the distribution of sentiment for any given category and 
the comparison of these charts for different products. 
The system should also be able to show the potential for 
geographical maps if the data is available, highlighting the 
countries with the most liked or disliked products, or areas 
with the largest number or reviewers or sentiments. Finally, 
these can be linked directly to the text of the review allowing 
the user to select any section of the charts and read the 
filtered reviews that are specifically relevant. This allows 
the user to understand the reason for a negative sentiment 
regarding price, or why exactly people are satisfied about the 
way it fits. All this information can be used to better improve 
products or services by detecting trouble areas or showing 
what works well. 
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Because of its wide scale acceptance, the Amazon website was chosen for the purposes of this demonstrator. However, such 
a system could be adapted to other websites for sentiment analysis of text data. There are several components of the system 
including 1) Data acquisition; 2) Sentiment analysis; 3) Data visualisation; 4) Graphical User interface. Companies who saw 
the system gave it positive feedback in that it seemed easy to use and most importantly didn’t require the companies to 
maintain a large database of user reviews.

Impact and future research 
This feasibility study has investigated the use of big 
data tools in product design and improvement from the 
perspective of SMEs.  It has shown that although SMEs have 
product and customer data and that they are aware of big 
data, they don’t know where to begin.  They feel that the term 
Big Data is overwhelming and doesn’t reflect the reality of 
SMEs, that “Little Data” might be a more appropriate term for 
SMEs, and that what is considered a large volume of data will 
vary from sector to sector. Therefore, in one sector 500Gb 
could be considered a very large volume of data, while in 
another only data above 10Tb could be considered very large.

SMEs are particularly concerned about choosing the wrong 
tools and techniques for analysing data because they do 
not have sufficient knowledge and do not necessarily have 
the time to invest in investigating different solutions.  There 
is also the fear of selecting a solution that end up not being 
adopted as industry standard, such that they run the risk of 
substantial expenditure to change systems.  

Nevertheless, where presented with the prototype system 
they were very positive about the concept and could begin  
to see how big data could be of use for them.  

Overall, the idea of big data analytics for gaining customer 
insights was well received, but SMEs will need both guidance 
and the suitable tools before they will be able to make the 
most of it. This will require more detailed study of their needs 
and capabilities as well as the design of an appropriate cloud-
based big data system.

Figure 3 Screenshot of the demonstration software platform
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Background, aim and objectives
The vision of this project is to pilot future Re-Distributed 
Manufacturing (RdM) business models to dynamically 
identify optimal scenarios for consumer goods industry. The 
project will develop a Digital RdM Studio that will enable 
data-driven experimentation with different business models 
for consumer goods industry. This project addresses the need 
to predict a future RdM business model based on data-driven 
experimentation with a range of possible scenarios. There are 
no current tools in research or practice that support this. The 
research question we are addressing in this study is “How 
can data-driven decisions predict a future RdM business 
model?”  The research aims to develop a set of RdM business 
models for the consumer goods industry and outline a Digital 
RdM Studio that will enable data-driven experimentation with 
business model designs.

Feasibility Study Objectives: 

• Identify current RdM business models
• Pilot selected future RdM business models
• Contribute to the RECODE roadmap of research

Contribution to Re-distributed Manufacturing
Both the System Dynamics and IDEF0 models provide 
a means to explore new routes to market for products 
developed by RdM and the implementation of RdM production 
itself. This research has also proposed a conceptual model 
(Figure 1) which provides a theoretical foundation for 
sustainable RdM business models based on data-driven 
decision making. The conceptual framework incorporates 
three parts: data collection and analytics, data-driven decision 

RECODE Network 
Digital Re-Distributed Manufacturing  
(RdM) Studio

Executive Summary

making, and the sustainable re-distributed manufacturing 
business models. This framework explains how to develop 
sustainable RdM business models based on data analytics 
and simulations. Figure 2 shows the business model 
developed for the ‘ShoeLab’ case study, which is a project 
that aims to develop a proof of principle for a smart and 
sustainable 3D printed shoe. 

Feasibility study conclusions
The following findings have been made in the course of this 
research:

• New business models for RdM have been developed, 
focused on the ShoeLab case study.

• A conceptual framework for RdM business model 
development has been put forward.

• Significant scope exists for dynamic inclusion of 
manufacturing data and assisted decision making in 
business model development. 

• Circularity issues and a consideration of Lifecycle 
Assessment are recognised and addressed in the RdM 
business models. 

RdM business modelsData-driven decision
making for RdM
business models

RDM business  
modelconcept  

design
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New enabling
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Figure 1 Conceptual framework for sustainable re-distributed manufacturing business models based on  
data-driven decision making 
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Figure 2 ShoeLab RdM business model
 

The overall aim of this feasibility study was to establish 
if it was possible to construct new business models for 
RdM production and to scope out an environment for their 
potential dynamic production based on available big data 
streams. In developing both IDEF0 and SD models, this study 
has contributed to the area of RdM and provide theoretical 
underpinning for new forms of business enabled by this 
form of manufacturing. The further development of an 
autonomous environment for business model production is a 
future aim of this project.

Impact and future research 
The EPSRC-ESRC funded Network in Consumer Goods, Big 
Data and Re-Distributed Manufacturing (RECODE) has been 
created to develop an active and engaged community to 
identify, test and evaluate a multi-disciplinary vision and 
re-search agenda associated with the application of big data 
in the transition towards a re-distributed manufacturing 
model for consumer goods. In the future development of 
the Digital RdM Studio, big data sources such as real-time 
manufacturing streams and external data (e.g. marketing 
trends, social media, etc.) relevant to business model 
decision making will be made available to the system for 
enhanced decision making in RdM model development. The 
RdM Digital Studio will become a fully integrated software 

platform eventually capable of generating new business 
models autonomously, based on data points dynamically 
provided in real-time. To pursue these developments of 
RdM Studio, an EPSRC proposal will be submitted via the 
responsive mode.
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Through the 2 years we engage with different organisations from industry, academia, research,
and non-profit organisations.



www.recode-network.com 36

For more information contact

C4D - Building 82 
School of Energy, Environmental Technology and Agrifood  
Cranfield University
MK43 0AL UK

T: +44 (0)1234 754108  
E: RECODE-Network@cranfield.ac.uk

www.recode-network.com

Follow the discussion at 
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