
The Challenge from Industry

The Brussels definition of INDUSTRY is “any 

activity of social or economic value”.

All industries confront a range of 

INTERDISCIPLINARY scientific challenges, 

many of which have an interface with 

Mathematics.



The Range of Problems  I

Traditional examples:

• oil extraction

• semiconductor fabrication

• glass manufacture

New examples:

• marketing

• management

• risk

Large industries usually have trained mathematical staff, 
which eases problem identification.



The Range of Problems  II

Examples:

• lens grinding

• tyre shredding

• cow milking (L.S.)

Small industries mostly do not know about mathematics



“It is already recognised that the use of mathematics in the R&D 

process adds billions of pounds of value to UK business,” said Mr. 

Leese, who directs the Smith Institute for Industrial Mathematics…



The Mathematical Resources

• Bodies of Expertise in Large Industries

• Isolated Researchers in SMES

Academe

Computer Science

Visualisation

Mathematics
Statistics

Operations Research
Modelling

Analysis

Scientific Computation

Validation

Deterministic, Stochastic

Continuous, Discrete{

All inspired by

Often adds to } Mathematical Knowledge



The Academic Response to the 

Challenges

Activity

• Consultancy (especially U.S.)

• Study Groups (1968)

• Clinics (1974)

• Coordinating Frameworks (1984)

• Resource Multinational 

Collaboration (2005)

Support

• Industry

• Industry, Academic, Government

• Industry, Academic

• Academic

• Government

1. Problem Solving



Training

• Masters Courses

• Collaborative Ph.D

• Modelling Camps

• Modelling Competitions

• Internships

All Organised by academic departments/centres



Study Groups with Industry

• Problem Presentation by Industrial 

Researchers;

• Mathematical Scientists gravitate to 

problems of greatest interest;

• Brainstorming;

• Reporting back, report writing

Format:



http://miis.maths.ox.ac.uk/

Study Group Growth

Portugal, Thailand, Finland, Germany, 

Ireland

South Africa, Indonesia, India, 

Spain, New Zealand

China
Denmark, Mexico

Holland

Canada

Australia, USA

Oxford

UK





Coordinating Frameworks

• Euro. Consortium Maths Industry (1984) (A) http://www.ecmi-indmath.org/

• ITWM Kaiserslautern (Fraunhofer) (1996) (I,G)
http://www.itwm.fraunhofer.de/en/zentral/index/

• Smith Institute UK (Faraday, KTN) (1993) (I,G) http://www.smithinst.co.uk/

• MITACS Canada (1999) (I,G) http://www.mitacs.math.ca/main.php

• AMSI Australia (2005) (I,G) http://www.amsi.org.au/

(Bedlevo (2006) was Polish nucleation point?)

http://www.smithinst.co.uk/


Resourced Multinational Collaboration

• NETIAM (2004) (EU)

• OECD (2007/8/9) (http://www.oecd.org/)

• King Abdullah University of Science and 

Technology (2008) (OCCAM)


