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Watch
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Technology Watch in Generic Terms

• Assemblage of methodologies, both human and computer based, 
required to understand the status of science and technology

• A way for the
– detection,
– exploration, 
– assessment and
– communication of promising technologies

• Define, facilitate and drive innovation management process
• Extract useful information from large volumes of structured and 

unstructured S&T text
• Statement on potential impact of new technologies
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Technology Watch in Generic Terms (2)

…but:

• Technology watch is non-predictive!

• No prediction of future characteristics and timing of new 

technologies

• Technology watch does not provide technology forecasts
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Technology Watch - Types of Technologies

• Emerging technologies
– Technologically immature or mature
– Have not yet achieved potential level of acceptance and market 

penetration
– Part of a new technology path

• Sustaining technologies
– improve performance of established product through current 

technology paradigms

19



Add date in Header & 
Footer

Add title in Header & Footer 20

Technology Watch - Types of Technologies (2)

• Disruptive technologies
– Scientific discoveries that break through usual 

product/technology capabilities
– Introduce a package of attributes very different from the 

mainstream customers’ historical set
– May provide inferior product features wrt. some parameters 

measured by mainstream market, at least in the short run
– Provide dramatic improvements in the long run

• Enabling technologies
– Prerequisite for other technologies, products and processes

20
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Technology Watch in the CREATE Context

Purpose: 
• Early detection of emerging technologies
• Early perception of potential impact

Value: 
• Providing advice to long term strategic decisions in the aeronautics 

sector 
– Research policies
– Funding policies
– Product line management
– New business development
– Highlight new opportunities and threats

21
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Technology Watch in the CREATE Context (2)

Additional aims

• Identification of experts and research hubs

• Technology signatures regarding readiness and capability

• Collaboration and social network analysis 

• Targeting of R&D resources

• Patent opportunity and technology gap identification

• Feed for technology prediction models

22
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CREATE 
Technology Watch Workshop

The Technology Watch Case Study
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Technology Watch Case Study

• Illustrative process
• Actual case study – high temperature polymers
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Development and application of 

common classification and data 

schemas

Bibliometric analysis

Data cleansing and normalisation

Initial identification of information 

sources

Comprehensive search and retrieval

Scoping searches

Finalisation of search parameters

Problem statements, known 
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Final technology selection

Selection of initial technologies for 

review

Definition of technology parameters 

and interdependencies

Network analysis: collaboration, 

technical dependency, research 

hubs

Temporal analysis: technology 

trends

Capability analysis: geographic 

capabilities, gap analysis, expert 

identification

Iterative review of outputs from data 

collection and analysis exercises
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Illustrative process - iterative
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Requirements overview

• Comprehensive retrieval of relevant, validated information 

• Effective collaboration between technical subject and information science 
experts

• The development and application of bespoke classification schemes 

• Development and use of a flexible analysis toolset:
– Large scale access to key scientific, technical and patent literature 

databases
– Database tools

– Text analysis tools

– Visualisation tools
• Collaboration with internal and external stakeholders

• Process must be iterative
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Overview 2

• Definition of search terms and sources

• Information retrieval

– Patents
– Scientific and technical literature

• Text processing and data cleansing

• Expert review and application of classification scheme
• Identification and visualisation of emergent links

• Identification of trends
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Key capabilities required

• Information Science and Architectures
– Retrieval and analysis of scientific, technical and patent literature; 

creation and application of data architectures, concept-based and 
inferential taxonomies; visualisation; and applied text analysis

• Data mining and text analysis
– Data mining, algorithm creation, automatic classification, text extraction, 

software development
• Subject matter experts

– Unparalleled access to internal subject matter experts across key 
technology areas

– Access to wide network of experts from academia, industry and 
government
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Technology selection
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Search and retrieval
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Data modelling
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Data modelling techniques

Fundamental techniques:

• Definition of concepts

– Entity identification 
• Person, Institution, Material, Application, Year

– Entity relationships 

• Institution-Institution links, Material-Application links
– Entity description 

• Construction of concept taxonomies

• Dependencies between taxonomies
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Analysis
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High Temperature Polymers Case Study

• Choice of technical area to study
• Sources:

– INSPEC
– Compendex
– Aerospace
– Scopus
– ISI
– Patent databases

• Iterative search string development with subject matter experts
– Alternative terms
– Time period to be covered
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Key word review

• General
• Search for “plastics” as well as “polymers”
• Search for polymer* (this covers polymer, polymers, 

polymeric and polymerization)
• Ceramic-polymer composites (for structural 

applications as composite matrices)
• Ceramers
• Organic-inorganic hybrid
• Polyimide / silicates
• Clay
• High temperature matrix polymers (for 

structural applications as composite matrices)
• Polyimide (these have processing problems) also 

referred to as PMR
• Imide oligomers (i.e. modified polyimides)
• Cyanate esters
• Cyclic phosphazenes
• Perfluoroether (a toughening agent that has 

advantages in high-temperature hybrid polymers)
• Cyanate ester resin modified with a phosphazene

group that has been reacted with a phenol 
compound

• Fuel cell materials
• proton exchange membrane fuel cells (PEMFCs)
• polymer electrolyte fuel cell (PEFC)
• direct methanol fuel cells (DMFCs)
• Organic/inorganic composite membranes
• inorganic heteropolyacid (HPA) additives (added to 

membrane material for better high temp. operation)
• silica - poly (vinyl alcohol) hybrid polymer 

(electrolyte membrane material)
• organic/inorganic nanohybrids (polymer electrolyte)
• polybenzimidazole (PBI)
• perfluorosulfonylfluroride copolymer resin (Nafion

resin)
• 1,8-bis(triethoxysilyl)octane (TES-Oct) and 3-

(trihydroxysilyl)-1-propanesulfonic acid ((THS)Pro-
SO3H) via sol-gel process

• H3PO4-doped polybenzimidazole (PBI)
• Flame retardant / Fire resistant materials
• Flame retardant
• Fire resistant
• Intumescent
• Nan-composites
• Bisphenol
• cyclotriphosphazene-containing polyimide
• bisphthalonitriles
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Records returned

ISI Science Citation Index411

Patents228

Compendex259

INSPEC546

SourceNumber of 
records
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Primary Analysis

• Key Institutions
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Primary Analysis

• Key Authors
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Results database
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Concept areas for high temperature polymer research

High temperature
polymers

People

Institutions

Years

ChemicalsChemicalsChemicals

Techniques

Applications
Materials
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Toolset examples: Taxonomy creation
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Toolset examples : Taxonomy application
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Materials Applications mapping
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Collaboration map
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Hub analysis
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Examples – single year technology matrix
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Further examples of visualisation and analysis
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Examples – QinetiQ collaboration network
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Example:Technology Signature Country A
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Example: Technology Signature Organisation A
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Example:Technology Signature Organisation B
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Example:Technology signature Organisation C
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Examples – competitive patent analysis

########## ########## ########## #################### ########## ########## ####################



XXX Month 2009 Ideas Merging Presentation 
DRAFT

56

Examples – international research hubs
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Examples – international collaboration
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Examples – patent landscape
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Examples – technology trends




