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Notes for the completion of the report

The reports on futures tools are important, independent deliverables for FUTURREG and lay the foundations for other key deliverables – the futures toolkit, guide and up-skilling workshops. 
Purpose

Each report will provide a comprehensive overview of the tools, with particular reference to main objectives, issues and problems addressed, methodologies, case studies and implementation procedures.

Each report will be an individual output of the project and should be a high-quality piece of work capable of standing alone as a technical report.
The reports will form a vital contribution to the development of the futures toolkit and guide.  
The main users of the reports will be practitioners involved in regional policy-making. The potential readership will include other groups (e.g. consultants, NGOs and business associations).  Although it is not an academic report, it should be sufficiently robust to withstand critical reading by experts in the futures field. The sections covered in the report have been designed with this purpose in mind.  
Style

The report should be written in language that is accessible to the main practitioner audience.  Although many of the readers will be familiar with concepts discussed in the reports, authors are requested to explain any technical phrases when they are used.

Authors are encouraged to include diagrams, tables and graphic images to assist in the presentation of key ideas and information.

Scope and format

The reports should be 20-25 pages in length in Word format.

Structure of the report
1. Introduction (5-6 pages)
1.1 Definition of the tool
What is the tool? Provide a brief overview of the tool.
The Purpose 

Horizon scanning
, often also referred to as environmental
 or technology scanning or just scanning,  is a futures tool
 which supports policy design work and strategy development in the public and private sectors in terms of medium to long-term futures. According to the UK-based Defra (Department of Environment, Food and Rural Activities), horizon scanning may be defined as “the systematic examination of potential threats, opportunities and likely future developments which are at the margins of current thinking and planning. Horizon scanning may explore novel and unexpected issues, as well as persistent problems or trends. Overall, horizon scanning is intended to improve the robustness of Defra’s policies and evidence base”.
The Functions

Thus, horizon scanning has a range of functions: 

· it focuses on current trends and challenges, whilst also flagging emerging issues and new approaches. 
· it helps to identify and define existing good practices in policy approaches whilst also exploring and suggesting creative and novel policy design and actions. 

The Key Elements

The key elements of horizon scanning are focus, timeliness, accuracy, communication and presentation and it needs to be linked to practical user needs to be of real value. 

The Tasks involved

Horizon scanning involves the systematic gathering, analysis and use of external S&T and R&D-related information for the organization's planning, decisions and operations. The extent or depth of a horizon scanning activity depends on the context within which the activity is being implemented, the funding available, the requirements of the sponsor(s) and the organisation(s) implementing the activity.    
The Principles

Given the different definitions and understandings of what constitutes horizon scanning and more importantly what it is used for, it is important to set out in advance in consultation with those involved, the principles on which the horizon scanning activity is to operate. This is a recommended approach which has been taken by the UK in its horizon scanning activity.  An example of the set of principles adopted by the Health and Safety Executive (HSE)
 is provided below. 

1. Horizon scanning should be used to identify issues with the potential to change or present significant new or changed workplace risks over the medium to long term.

2. Horizon scanning should systematically anticipate, identify and prepare for issues with could affect the operation of and influence the reputation of the Health and Safety Commission and Executive.

3. Horizon scanning should include developments in:

·  Technology;

·  The workplace (industry);

·  Socio-economic trends which affect the labour market;

·  Trends in public attitude towards health and safety risks;

·  The UK political agenda;

·  The European Union; and

·  International developments (globalisation);
which could significantly affect workplace health and safety in the UK.

4. Horizon scanning should develop an understanding of the health and safety implications of cross-government activities (e.g. Foresight programmes) that could impact on health and safety in the workplace. HSE should contribute to such activities as and when appropriate.

5. The outputs from horizon scanning should be reviewed and used in the development of HSC’s strategic priorities, policy objectives and HSE’s core and programme development.

6. Where national security requirements permit the horizon scanning process should be open and involve all stakeholders. The outputs should be openly available.

1.2 Main types of the tool
Are there several variations/methodologies? If so, select the most relevant and representative of the approaches
Horizon scanning is often linked to environmental scanning, an informal or formal process of monitoring change (UNIDO Foresight Manual 

http://www.unido.org/file-storage/download/?file_id=45322                            
The more detailed definition of environmental scanning from the FOREN Guide reflects similarities to horizon scanning but emphasises a continuing process of monitoring. In the next section we highlight the fact that horizon scanning as we define it can involve both an ongoing process of scanning and a one-off scan organised as an input for a particular foresight exercise. 
“Environmental scanning systems provide early warning about important changes and detect ‘weak signals’ that indicate plans should be amended. Scanning involves a commitment to a continuing process of monitoring change, with an orientation toward longer-term issues. It is important at the outset to be clear why the scanning system is to be set up, the level of involvement required and how the results are to be used. This method allows finding early indications of possible important future developments to gain as much lead-time as possible. There are various scanning techniques. Often it is a matter of an individual or a small set of individuals entrusted with the task, and reporting regularly back to the organisation (sometimes with talks by outside experts, videos, etc.) Material and information can be identified systematically by searching the Web and on-line databases and through the scanning of media and preparation of literature reviews. Such a role may also be contracted out to consultants. 
Another approach to scanning the environment for changes is the use of an expert panel. Participants in such a panel could be asked in a systematic manner to provide observations and judgements about important developments that are underway or expected. The composition of the panel could change over time with rotation, which is encouraged to bring in fresh views into the process. Communications media can take many forms. Scanning can be used to inform the management process, enabling it to consider issues at an early stage rather than reacting to them when they become critical.” 
Modes of Environmental Scanning
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Technology scanning or S&T Scan (ongoing UK activity) indicate a clear primary focus of the scanning activity on technologies or a particular technology or on S&T aspects.  The UK S&T scan is “an exploration of S&T evidence specifically focussing on trends, developments, and future possibilities in S&T to inform the Governments strategy for public engagement with Science, to identify S&T areas where potential health, safety, environmental, social, ethical and regulatory issues may arise, and to inform science strategies in Government and elsewhere in the context of both risk and opportunity. Amongst the stakeholders for the S&T scan are Government departments, the research councils, corporate and private sectors and NGO’s. The evidence base for the S&T scan is conceptually a high-density sub-set of the Sigma Scan evidence base.The objectives of the UK S&T scan are to work with appropriate stakeholders:

· To provide a strategic context to S&T Horizon Scanning in Government departments and elsewhere with in-depth analyses of emerging S&T trends and issues.

· To inform the Government’s strategy for public engagement with science.

· To help identify at the earliest possible stage S&T areas where potential health, safety, environmental, social, ethical and regulatory issues may arise.”

This type of scanning and the information generated is often oriented to a broader technology assessment process as indicated below. 
The Technology Scanning and Assessment Process
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Issues Scanning 

An example of this type of scanning activity is the ongoing UK Sigma Scan which “is seeking to explore the future for evidence of new and emerging issues (or new and emerging aspects of existing issues) of potentially significant public policy impact (including both risk and opportunity). The relevance of S&T issues would be their part in contributing to new and emerging issues of potential public policy importance. The Sigma Scan for example should pick up issues such as childhood obesity which rests on contributions from changes in diet, culture, activity levels, perceptions of public safety, and changes in affluence. The Sigma Scan is an exploration of evidence to identify future public policy challenges (and futures aspects of current public policy challenges), of which S&T may provide part of the evidence. The Sigma Scan is focussed on potential impacts to Government across the remit of Government, and has Government as its primary client and stakeholder.” 

Sectoral scanning (scanning activity which focuses on a particular sector) can imply a particular definition, orientation and purpose to scanning activity, e.g. in the context of health and safety, the HSE UK defined scanning as:

“Systematically anticipating, identifying and preparing for new or changing risks in workplaces, including those arising from socio-economic, workplace trends etc, to inform the delivery of strategic programmes.”
1.3 Objectives and main uses of the tool 
Why would you use this tool? What types of issues/problems does the tool address?
Coates (1985) identifies the following objectives for horizon/environmental scanning:

· detecting scientific, technical, economic, social, and political trends and events important to the institution, 

· defining the potential threats, opportunities, or changes for the institution implied by those trends and events, 

· promoting a future orientation in the thinking of management and staff, and alerting management and staff to trends that are converging, diverging, speeding up, slowing down, or interacting.
More broadly, horizon scanning is currently being recognised as a high impact futures tool which through its application provides policy intelligence, reflected in insights (trends and drivers) and implications (policy challenges and actions).  

Defra’s Horizon Scanning & Futures Programme
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Different Forms and Applications of Horizon Scanning 

 (i) Horizon Scanning as intelligence-gathering activity 
In this case horizon scanning is aimed at:

· tracking emerging trends and assessing future developments in relation to specific scientific research and technological sectors – this may be done in terms of both  regional and global trends and markets, 

· identifying key emerging issues in ongoing policy debates on a particular theme or problem area of anticipated significant future impact (as a threat or opportunity),

· benchmarking emerging policy and strategy responses to the above in terms of national and regional policies or long-term company strategies.

Targeted Intelligence-gathering 

This type of intelligence-gathering activity provides a key input in the pre-foresight phase and is particularly useful during the scoping phase and as a background “state-of-play” document for the work of the panels. The orientation of the intelligence-gathering tends in this case to be more focused on a particular sector, policy challenge or theme. This activity tends to be focused in one-off exercises related to a particular foresight project since considerable resources are required to maintain an ongoing watch on all potential issues of priority or interest. Thus this more targeted form of horizon scanning involves more in-depth analysis and generates more detailed information on the particular theme/issue under consideration.  
Example: The UK Sigma Scan provides this thematic focus in its intelligence-gathering activity.

Ongoing Watch 

Horizon-scanning can however be associated with a broader exploratory activity  where an ongoing watch is maintained on emerging trends, issues and policy challenges with the specific purpose of providing an “early warning.” Example: The UK S&T Scan provides an example of this activity. 

An appropriate balance needs to be struck between targeted, in-depth one-off exercises and ongoing horizon scanning activity with a broader sweep. In general this depends on the resources available and over what timeframes and the quality and depth of intelligence-gathering required and being catered for. 

(ii) Horizon scanning for priority setting for S&T research and innovation investments.
(iii) Horizon scanning for benchmarking

In this case scanning is used to benchmark the country/regional/company in terms of overall long-term strategy, performance, process, function, sector. Such a scan was carried out by the Henley Centre in  2001 on behalf of the Performance and

Innovation Unit (PIU) of the Cabinet Office which issued a brief to
 “ benchmark UK strategic futures work against that of other countries and to identify best practice in the use of strategic futures work to inform policy making”.  The scanning exercise cast the net wide. Countries within the OECD were scanned as well as faster growing economies outside the OECD (eg, China) and countries undergoing rapid political/social change (eg, South Africa). A diverse range of organisations were assessed, including:

· Government departments;

· Universities, major charities and NGOs;

· Think tanks and commercial futures consultancies;

· Commercial companies across a range of sectors.

Wherever possible, information available in the public domain was used for the scanning process. As a result, organisations were taken at ‘face value’ and the material presented to the world treated as a realistic representation of their activities. Where necessary publicly available information was supplemented byinterviewing members of the organisation in question. To supplement the scanning exercise and to provide inputs to the benchmarking and best practice analysis, interviews with respected practitioners in the field were carried out”
.

(iv) Horizon scanning for organisational learning
 

In this case scanning is used to help the organisation “create channels to communicate with and influence stakeholders; encourage managers and employees to probe or test their environments by allocating resources or providing organizational slack; and be tolerant about innovative enactment experiments that do not succeed”.
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Types of Issues Horizon Scanning addresses

Horizon scanning may be used to address a  range of national and regional  policy challenges:
(i) Broad Policy Challenges

· systematic and evidence-based approaches to improve current and  future policy design

· to improve the robustness of policy approaches 

· to challenge existing policy approaches and underlying assumptions on which they are based

· to explore alternative policy options based on radical, disruptive or out-of-the-box thinking /tools  

· to identify and provide an early warning on new threats and risks as well as new opportunities 

In practice, horizon scanning is used by governments to address a mix of policy objectives and challenges, ranging from a move towards more evidence-based policy design and formulation to more long-term strategic outlooks in decision-making. For example, the aim of the UK Sigma Scan is “to provide an accessible and authoritative body of evidence for central Government and Government departments on future issues (or future aspects of current issues) that may have significant societal and/or public policy impact, in order to inform decision-making (e.g. in the context of departmental strategies, departmental Science and Innovation strategies, and prioritisation exercises), and together with the parallel Science and Technology (S&T) Scan, to provide strategic context to Horizon Scanning in Government departments and elsewhere.”

(ii) Sectoral Policy Challenges

· to identify sectoral policy concerns (current and emerging)

· to  identify under-utilised technologies in this sector

· to alert policy-makers and other stakeholders on new technological breakthroughs and related risks and opportunities

· to ensure a more rational use of resources (especially non-renewable ones)

(iii) Societal challenges

· to ensure appropriate attention to societal concerns over new technologies and related risks 

· to anticipate potential areas of science/technology and society divergence or conflict   

    (iv) Technological challenges

Another form of horizon scanning relates to  technology scanning and assessment, which is used to:  

Technology Scanning & Assessment for Federal Research & Development

1. Provide early warning -- Anticipate relevant external events or trends with sufficient lead time to permit appropriate and effective company responses to 

· opportunities 

· threats
2. Aid operational decisions and actions -- Ensure users have all relevant competitive information in a clear, focussed and timely manner to execute successfully, e.g. program R&D portfolios 

· R&D collaboration 

· technical R&D directions 

· technology licensing & transfer

3. Support planning -- Provide planners with current situation assessments and forecasts of possible futures to ensure informed planning, e.g. 

· strategic or program S&T plans 

· technology development strategies

1.4 Time horizon of the tool.

Which time period/horizon does the tool address? e.g. Present, immediate future/2-3 years/5 years/ 10 years/ 20 years+ etc. 

The tool is generally used to address 10+ time horizons, however time horizons may vary in accordance with context and the preferences of the sponsor and/or implementing agency. For example, the UK Horizon Scanning Centre is to identify future issues (and future aspects of current issues) of potentially significant impact or opportunity, over 10, 25, and 50-year timescales. 

1.5 Complementarity/synergy with other tools.
Is it used/can it be used with other futures tools?

Horizon scanning is complementary to other future tools and is often used in synergy with other tools, at different phases of the foresight process, in particular at the pre-foresight and scoping phases.  
Weak signals analysis is a linked method which uses horizon and environmental scanning and issues management techniques.  Regions often lack a systematic approach for determining where on the horizon they should be looking, how to interpret weak signals they pick up, and how to allocate limited resources for scanning activity. The combination of horizon scanning and weak signals analysis provides an important input to the scoping and focus of the foresight activity. 
Other Linked methods: The information and intelligence generated through the horizon scanning often feeds into and links with the other methods used in the foresight activity, in particular the brain-storming and panel work. The horizon scanning outputs will be further filtered and refined in the SWOT Analysis, Issue and Delphi Surveys, and the Scenarios development. 
1.6 Expected results and benefits of using the tool

Horizon scanning provides critical inputs for foresight and similar vision-setting processes at key stages of implementation: pre-foresight, design phase and scoping, SWOT analysis, panel discussions and work and defining future policy actions and recommendations. 
Typical outputs of horizon scanning activity
: 
· Rapid insight studies - reports of 20-30 pages in length, completed in 6-12 week turnaround 

· Mini briefings – rapid overviews of key topics - 2- 4 page briefings completed within 5-10 days 

· Point research – 2-4 hour turnaround for ad hoc enquiries

· Tailored services – workshops, training, ad hoc advice and assistance

· Networking - Identification of external resources and contacts

The reports generated through scanning activity can feature different types of content depending on the agreed remit, including:

· basic planning data to help make plans more realistic and useful 
· S&T information inputs on future science, technology and institutional environments
· situation assessments 
· technology and market trend assessments or forecasts 
· competitor profiles or evaluations 
· best or worst case scenarios
· identification of good or bad practices and success stories  

The benefits of scanning include a sounder base for policy-making.through a mapping of the environment and the flagging of early warning signals, including signals of where a particular technology, or sector is going.   

Mapping of the Environment
 
· learn about external S&T environment
· understand implications for current operations & future plans 
· enable appropriate and timely action
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Technology Signals
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2. Case studies/applications (9 pages)
This section will illustrate the way in which the futures tool has been used by organisations.  Although FUTURREG is concerned with regional development policies, regional case studies may be difficult to find (indeed this is part of the project rationale).  In the absence of good regional case studies, examples from national policies or other organisations/companies may be used.

Please select 2-3 case studies to include in the main report. If you have other case studies, please include them as annexes.  It will be useful to build up a body of case studies. These can be featured on the website and used in the up-skilling workshops.
The case studies should include the following information:

2.1 In which regions/organisations has the tool been applied

Select the best/most appropriate examples.
Case Study 1: Regional Foresight Information System of the Northern Ostrobothnia, Finland  - Employment and Economic Development Centre for Northern Ostrobothnia
2.2 What were the objectives of the exercises? Who set the objectives?
The Project
’s primary objective  was: 

· to develop a regional action model for foresight to be used in regional development organisations. 
· to use information networks to anticipate, transmit and utilise foresight information. In addition, electronic participation of and interaction with citizens and different interest groups are developed and tested. The foresight information produced was to be shared mainly through the Regional Foresight Information System on the Internet.
· to anticipate the labour market and business in Northern Ostrobothnia. The emphasis was to observe labour development and needs for development actions to guarantee sufficient labour force in the future. Special attention is paid to the strategic branches of business. The results were to be handled by a number of sectoral groups, consisting of experts of various branches, in order to widen the knowledge base of foresight information and to promote its application in strategic planning and decision-making. 
· To improve the exchange of information between regional organisations in order rationalise the roles of the different actors and allocation of foresight work. 
· To build a supplementary digital network of the regional foresight information systems of different organisations. The network was also envisaged as a link to local and national foresight systems. 
The objectives were set by the Employment and Economic Development Centre for Northern Ostrobothnia within the European Social Fund criteria.  
2.3 Who was involved in the exercise?

The partners in the project were:
· The Employment and Economic Development Centre for Northern Ostrobothnia 

· The Regional Council of Northern Ostrobothnia 

· The entrepreneurs of Northern Ostrobothnia 

· The Oulu Chamber of Commerce 

· The Employment Offices of Northern Ostrobothnia
2.4 What was the duration of the exercise?

More than 2 years (1998-)

2.5 What were the results?

All the results are accessible from the http://eennakointi.fi/english/Default.htm
The information available is structured in a series of drop-down menus covering the labour market, themes, employment, problematics, branches of business. 
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The information produced in the foresight projects has been useful in the TE-centre in the strategic planning and in planning e.g.educational projects. It has been used in the planning processes of the Regional Council e.g. preparing regional plan for 2020. 
2.6 What problems/barriers were encountered in the case study?

Lack of engagement/technical issues/resource constraints/time constraints etc.

       None that can be identified in the literature available 

2.7 How were these problems/barriers overcome

2.8 Other information or comments
Article by Jari Kaivo-oja, Jouni Marttinen, Jukka Varelius (pp. 34-45) Basic conceptions and visions of the regional foresight system in Finland. Foresight Journal, Volume 4 Issue 6 2002 Special Issue. 
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2.1 In which regions/organisations has the tool been applied

Select the best/most appropriate examples.

Case Study 2: Wallonie, Belgium 
2.2 What were the objectives of the exercises? Who set the objectives?

The objectives of the Promethee Wallonia Regional Innovation Strategy (RIS) exercise were set by the Wallonie Region in consultation with the EU RIS office:

· To better understand the innovation potential of the Wallonie region

· To facilitate partnerships and synergies to develop innovation clusters in priority sectors

· To set up a network of competencies adapted to the needs of enterprises  and a support framework for innovation
Rationales
 for the exercise: 

· Need for a tool for a better orientation of the public funds to industry and research 
· No general perception of the strengths of the Walloon region 
· Stimulating contacts between the different research groups in Wallonia 
· Investigating which technologies will emerge in the near future, which are the strengths of the region and in which areas more support is needed
2.3 Who was involved in the exercise?

Multiple partners etc?

Yes the partners involved in the Steering Committee
 included :

· President : CEO, SmithKline Beecham Biologicals

· Minister of Higher Education and Research; DGTRE (Regional Administration in charge of the Research and Development policies); 

· CPS (Regional Scientific Policy Committee); 

· CESRW (Regional economic and Social Committee);

· Fabrimetal Wallonie (Regional federation in metal industry);

· CSC (Trade Union);

· UWE (Regional federation of firms); 

· UCM (Regional federation of SMEs); 

· Union des Centres de Recherche Collective (Federation of collective research centers) ;

· IWERF (Trade Union Research Centre); 

· ADISIF (Association of industrial education institutes);

· UCL (University); FuSAG (University); 

· SRIW (Regional Investment Company)

4 international experts were also involved: 
two experts from regions with similar experiences (D. Moers - Nord Pas de Calais and Prof. L. Soete – MERIT Maastricht) and two experts involved in innovation politics: in Québec (vice-minister J. Brind’Amour) and Italy (M. Causi, former advisor of the Italian Prime Minister)
2.4 What was the duration of the exercise?

How many weeks/months did it take?

18-24 months (1998-2000)

2.5 What were the results?

· Identification of 40 key technologies based on the ongoing and expected developments and the strengths of the Walloon region 
· Creation of 5 innovation clusters around one or several key technologies 
· Creation of a tool for supporting the innovation process
· Better visibility of the competencies of the Walloon region 
· The creation of networks through groups of experts 
· A new dynamic has arisen in Wallonia. People feel that something is going on now in Wallonia.
· Increase of professionalization of government agencies/dept staff. Via the project they learned to plan their work, to put objectives, to assess the results of their work, etc…
· the setting up of true dialogue between the regional actors of the innovation (researchers, contractors, structures of support, investors) gathering them around objectives recognized by all;
· obtaining the analytical tools necessary for developing and monitoring research and innovation policies;[image: image10]
· defining with the whole spectrum of actors priority actions to stimulate the dynamics of innovation

The exercise was based on discussions with workgroups involving over 100 participants from all the groups concerned - regional administration, research organisations, financial services, support structures, unions and of course enterprises themselves. It produced a report detailing 40 key areas in which the region had particular potential, either because of high demand or because of specific regional strengths. On the basis of this exercise, the regional authorities have supported a series of pilot projects to promote the formation of technology 'clusters'. A call for proposals led to the selection of a first batch of industry-led projects in five fields - recycling of refractories; voice recognition, programming tools and new multimedia products; signal and image processing; electronic document management and security technologies; and rapid prototyping. The regional government will fund the setting-up of networks to support co-operative working and the exploitation of synergies. The analysis also identified a number of weaknesses, and proposed solutions aimed at improving the match between supply and demand for innovation support services. The development of an accreditation system for research centres will help to harmonise the way they operate and the financial and other terms for private-sector access to their services. The difficulty of obtaining funding for innovative projects was another area of concern. A website is being developed for SMEs, and a first Walloon Venture Capital Fair was held in October 2000, which brought together 40 proposers of innovative projects and representatives from various funding organisations. 

2.6 What problems/barriers were encountered in the case study?

Lack of engagement/technical issues/resource constraints/time constraints etc.

       None that can be identified in the literature available 
2.7 How were these problems/barriers overcome

2.8 Other information or comments

Further information on the Promethee project is available, in French, on the DGTRE website at http://mrw.wallonie.be/dgtre/ 

Promethee Final Report  http://www.innovating-regions.org/download/RIS%20Wallonie%20Final%20report.pdf
Publication : “Les 40 technologies-clés pour la Wallonie: les domains technologiques du future pour la Wallonie à l’horizon 2010” - “Une politique d’innovation à la hauteur des ambitions régionales” - “Les 40 technologies-clés pour la Wallonie” (Conference proceedings)
2.9 In which regions/organisations has the tool been applied

Select the best/most appropriate examples.

Case Study 3: Sensor Technology Foresight in Denmark - 2015 

Organizer: Risø National Laboratory, Roskilde Denmark 

2.10 What were the objectives of the exercises? Who set the objectives?

The Sensor Foresight’s key objectives  were: 

· to provide scenarios for future developments in sensor technology in terms of the technology itself, its application and relevant markets for the period 2000–2015. 

· to provide a decision support tool to prioritise research and development and to guide the commercialisation of sensor technology in the near future. 

· to develop and maintain networks of expertise within the sensor technology community and to test elements of technology foresight methodology applied to a narrow technology domain.

The objectives were set by the sponsor, the Sensor Technology Centre, Denmark. 

2.11 Who was involved in the exercise?

The partners in the project were:

The target group for the foresight study was the Danish sensor technology community. This included manufacturers and users of sensors, the R&D community,

public authorities and the Sensor Technology Center - a consultancy centre for the industrial sector.

2.12 What was the duration of the exercise?

2000-2001

2.13 What were the results?

The study analysed six categories of sensors:

These covered 13 sub-categories in addition to a number of  systemic issues. The scanning process was concerned with‘looking ahead’ and was followed by detailed technology mapping. Scanning was performed by examining topics in the available literature and through four thematic expert workshops. Two of these were Danish workshops and two international workshops one on ‘Technological Premises’ and the other on ‘Technology and the Market’. In structured brainstorming sessions experts were asked to formulate statements and visions about trends in sensor development. It was intended that these statements should reflect issues identified during the technology mapping. The experts were therefore asked to follow a syntax that referred to the following elements:

• Development stage,

• Sensor type,

• Basic technology,

• Area of application.

A top-ten list of technologies was prepared on the basis of the combined index of technological feasibility and potential market. 

The exercise highlighted some key factors:

· MEMS in particular stand out together with sensors that are small, low cost, and flexible. MEMS refer to Micro-Electro-Mechanical-Systems, in particular to physical sensing devicesthat are of the order of a micrometer in size and are integrated with signal processing technologies using silicon fabrication

techniques. It is also expected that sensors will be developed as integrated systems that can be used for multiple applications.
· The markets most influenced by the future development of sensors vary as a function of sensor type. Biosensors for example will have a significant impact on the food and health markets. These markets will also be affected by developments in MEMS.

· The study revealed that the most important barriers to realizing expected technological developments in sensor technology are limited cross-disciplinary collaboration, limited crosssectoral collaboration, and a lack of qualified human resources. For the topics on sensor communication and motion control, the lack of standardization is also highlighted as a

barrier. Limited cross-sectoral collaboration is especially emphasized

as a barrier in topics on MEMS and measurement of water quality.

· The study also revealed conflicting assessments of the future for biosensors. On the one hand the widespread use of biosensors, in particular DNA sensors, is considered likely. On the other hand however the use of implanted bio- sensors and human-like sensors was considered unlikely and ranked at the

bottom of a technological feasibility list. This at least partly contradicts the positive assessment of their potential market impact.

Lessons learnt 

· Marketing people and professionals from firms importing and distributing sensors felt that the survey gave them a good overview of current technological trends in the area. They indicated that the study provided a foundation for change in their sensor-type portfolio. This group consisted primarily of small and medium-size firms with limited resources to carry our larger foresight and strategy processes

· Several representatives from larger firms with a tradition or experience in strategic thinking found the methodology was interesting and requested more information on the process.

2.14 What problems/barriers were encountered in the case study?

Lack of engagement/technical issues/resource constraints/time constraints etc.

      People from research and industry with a deep knowledge of sensor technology typically said that they learned nothing new in their own area of expertise. This indicates at least that the final result does not contain any major large flaws or misinterpretations. It also indicates that technology foresight projects at this level of focus does not target the needs of sensor experts but more the user.

2.7 How were these problems/barriers overcome

2.8 Other information or comments

Dannemand Andersen, P.; Jørgensen, B.H.; Lading, L., Rasmussen, B. (2004). “Sensor Foresight – Technology and Market”, TECHNOVATION, 24/4, 311-320.

Dannemand Andersen, P.; Jørgensen, B.H.; Rasmussen,B. (2001). Sensor Technology Foresight, Risø-R-1292(EN). 57 pp. + appendices

http://www.risoe.dk/rispubl/SYS/ris-r-1292.htm


Sensor Technology Foresight in Denmark - 2015: Foresight Brief No. 031 

http://www.efmn.info/kb/efmn-brief31.pdf

3. Implementation procedure (7 pages)
Steps/phases
These will include/make reference to generic points (which will vary – depending on the tool):

· Setting the scope, focus and objectives

· Setting the time horizon

· Defining the users

· Identifying and selecting participants

· Designing or adapting the methodology 

· Collecting and managing information

· Managing the process

· Dissemination

· Evaluation

The horizon scanning process could typically involve the following steps: 

· Defining the principles and objectives of the scanning activity

· For one-off scans, a time horizon and sectoral/issue scope is set 

· Identifying different information needs and sources

· Start of information and intelligence gathering

· Collation and analysis of information and intelligence
· Presentation of intelligence in easy to understand format
· Review by a panel or panels to develop scenarios 
· A prioritised list of issues is identified 
· Recommendations for further work and follow-up scanning activity.
4. Additional information, sources and references

Include bibliographical information, website links, names of professional associations, and any other useful sources of information
Aguilar, F. (1967). Scanning the business environment. New York: Macmillan.

Cope, R. G. (1981). Environmental assessments for strategic planning. In N.L. Poulton, (Ed.), Evaluation of management and planning systems. New Directions for Institutional Research, 31, 5-15. San Francisco: Jossey-Bass.

Fahey, L., King, W.R., & Narayanan, V.K. (1981). Environmental scanning and forecasting in strategic planning: The state of the art. Long Range Planning, 14(1), 32-39. 

Brown, A., & Weiner, E. (1985). Supermanaging: How to harness change for personaI and organizational success. New York: Mentor.

Coates, J.F., Inc. (1985). Issues identification and management: The state of the art of methods and techniques (Research Project 2345-28). Electric Power Research Institute, 3412 Hillview Ave., Palo Alto, CA 94304. Phone: 415/855-2000.

DEFRA’s Horizon Scanning Programme: Information Brief

http://www.escience.defra.gov.uk/horizonscanning/documents/FL81/FL81.pdfDi 
Bartolomeo, T., Farhl, F.F., Gapriati, M., Gavigan, J.P., Keenan, M., Lecog, D., Miles, I., Scapolo, F. (2001), A Practical Guide to Regional Foresight, FOREN, Foresight for Regional Development Network, European Commission Research Directorate General, STRATA Programme

Fahey, L, & Narayanan, V.K (1986). Macroenvironmental analysis for strategic management. St. Paul, MN: West. 

Jari Kaivo-oja, Jouni Marttinen, Jukka Varelius (pp. 34-45) Basic conceptions and visions of the regional foresight system in Finland. Foresight Journal, Volume 4 Issue 6 2002 Special Issue. 
Kaivo-oja, Jari Presentation on scanning http://www.tukkk.fi/tutu/vanhat/scanning2003/papers/jkaivooja.pdf

Keenan, Michael  - Eurofore European Foresight Competence Mapping Pilot Project 

http://les.man.ac.uk/eurofore/

Marttinen, J., Varelius, J., Honkanen, P. (2001), The TE-CENTREs as Makers of the Future, Ministry of Labour, Helsinki

Office of Science and Technology Horizon Scanning Centre

http://www.foresight.gov.uk/HORIZON_SCANNING_CENTRE/.B. Aston/PNNL, 
Technology Scanning & Assessment for Federal Research & Development, Presented to NASA Goddard Space Flight Center Greenbelt, MD April 30, 1998 http://aaaprod.gsfc.nasa.gov/teas/may98/may.html

http://www.strategy.gov.uk/downloads/files/benchmarking.pdf

Annex 1 Summary of key variables

	
	Tool x

	Normative/exploratory
	Exploratory

	Time horizon
	10, 25 and 50 years

	Participants
	Regional authorities, employment and technology centres, companies

	Facilitator
	Regional agency 

	Main application
	Pre-foresight but also throughout the foresight activity to assist scoping,  

	Synergy with other tools
	Wild card analysis, Expert panel work, SWOTs, STEEP, Delphi surveys and scenario development

	
	


Annex 2: Environmental Scanning
- Extract from document prepared by Atlantis Consulting for the Forlearn project. 

1. Overall description

Environmental scanning is the exploration phase of a strategic planning process. The intent is to provide comprehensive information on the current environment in which an organization operates. One outcome is a list of issues and opportunities that may represent appropriate organization "actions". The terminology and methodology of environmental scanning are from the strategic planning literature. The techniques included are consistent with current total quality management and "learning organization" approaches. [1], [2].

2. Why and when to use this method

The scanning process results in preliminary information needed to select those priority issues for which specific plans will be developed. The keys to successful scanning are active and open exploration of our communities incorporating diverse sources of information and diverse viewpoints. Through scanning we will get the opportunity to take a fresh, objective look at the new and developing needs in the area/ sector we wish to work upon. Resulting information often will reaffirm present operations and tasks but should also prompt exploration of new needs and audiences. 
3. For whom?

This is a methodology to be used by anyone interested in conducting a foresight exercise and needs to identify whether there is existing information in the area and the issues to be examined. This method is particularly useful for those who need to:

· Detect important economic, social, cultural, environmental, health, technological, and political trends, situations, and events 

· Identify the potential opportunities and threats for the institution implied by these trends, situations, and events 

· Gain an accurate understanding of your organization's strengths and limitations 

· Provide a basis for analysis of future program investments 

4. Who is typically involved?

The first step in establishing a scanning process should be to identify who is responsible for the process. All staff and all committees have roles in scanning but clear leadership for the overall approach is necessary to assure a comprehensive approach. In many cases, the long-range committee or an ad hoc planning group supported by one or more staff assumes lead responsibility for the overall process.

5. Step by step guide

Once leadership for the process has been established, an approach to selecting appropriate scanning activities might go as follows:

1. Review and update general socioeconomic and county/area/ region/sector situation information. An updated county/area/ region/sector socioeconomic profile can help identify information needs and who should be involved in the scanning process. General situation information places scanning information in context. Current demographic information typically is accessible in local libraries or from planning departments. 
2. Take stock of existing "in-house" information. Assemble and honestly critique existing information on issues and program needs. Carefully consider the strengths and limitations of that information including: 

· Is it current? 

· How was the information collected? 

· What perspectives and audience viewpoints were included? 

· What information is needed to verify the information at hand? 

· What additional information or perspectives are needed?
3. Actively collect and assess scanning information from other organizations. 
4. Access existing networks
5. Select additional techniques to complement and supplement information available. Having carefully reviewed the strengths and limitations of each information source identified above, select data gathering techniques to provide additional perspectives, fill in information or audience perspective gaps, detect emerging issues, and verify existing information.
6. Resources needed

The most important resources required for this method are:

· Time

· Knowledge of existing sources

· Access to public libraries and archives

· Good knowledge of internal archives and files

· Connection with networks and various relevant stakeholders

7. Outputs

· Summary and analysis of economic, social, cultural, environmental, health, technological, and political data pertinent to the topic/area 
· Information collected from external public and private organizations and agencies on issues involved with the topic or area 
· Information from existing and potential stakeholders re interests, needs, opportunities, and potential collaborative 
· Assessment of your organization's current actions, capabilities, and opportunities
8. Common advantages and drawbacks

· Failure to incorporate diverse sources of information and diverse viewpoints 
· Failure to consider both external and internal perspectives 
· Accepting felt needs and opportunities solely at face value 
· Failure to triangulate by using multiple methods 

· Failure to triangulate by viewing data through different “lenses” (e.g., social, economic, ethical, etc.) 

· Failure to consider micro environment/macro environment interactions 

· Taking a deficit approach by exploring only needs and constraints without seeing opportunities and assets 

· Being too superficial/global or too narrowly focused 

· Not involving those who can act on the information 

· Promoting unrealistic expectations 

· Lack of decision criteria  
9. Possible variations from approach

10. Possible complementary methods

Diverse methods are used to collect scanning information. Typical approaches include: 
· Accessing networks – agencies and organizations, personal contacts (yours and others) 

· Collecting reports, plans, program descriptions, etc. 

· Field trips, “windshield surveys” and other forms of observation 

· Media monitoring 

· Public meetings; community fora 

· Focus groups 

· Participant action approaches 

· Key “informant” surveys 

· Issues-oriented surveys 

· Delphi process 

· Public opinion poles 

· Anecdotes and case studies 

· Oral histories 

· futuring exercises 

· Visualization processes – flow charts, trend diagrams, time lines, etc. 

· Organization "health check" etc. 

11. “Is it for me?” check list

12. Point to remember

We all do informal environmental scanning. However, continuous scanning is required if decision-makers are to understand, anticipate, and respond to the threats and opportunities posed by changes in the external environment. It is important that relevant decision-makers participate in this process. Through participation, they develop a shared understanding of high priority issues and a view of the dynamics of the changing environment.

Remember that environmental scanning is something of an art form; guidelines on how to scan are necessarily few. There are no hard and fast rules to lead to a "correct" interpretation of information. 

Be careful to structure your scanning process to minimize the possibility of being "blind-sided" by a change in the environment that you should have seen coming. Finally, remember that environmental scanning is only one component of external analysis. It is the starting point, however, from which you and your colleagues can identify trends and events in the environment worthy of monitoring. More importantly, it provides a basis for discerning the strategic direction of your institution from which you may plan far more effectively. [3]

Sources:

1. Eadie, D. C. 1989. Building the Capacity for Strategic Management.pp. 162-175 in Handbook of Public Admin. Jossey-Bass Publ. 

2. West, D. A., D. O. Clegg and C. D. Black. 1988. Strategic Planning: Issue Identification and Development for the Cooperative Extension System. Extension Service, U.S.D.A. 

3. Morrison, J. L. (1992). Environmental scanning. In M. A. Whitely, J. D. Porter, and R. H. Fenske (Eds.), A primer for new institutional researchers (pp. 86-99). Tallahassee, Florida: The Association for Institutional Research

� Brown and Weiner (1985) define scanning as "a kind of radar to scan the world systematically and signal the new, the unexpected, the major and the minor" (p. ix). Aguilar (1967), in his study of the information gathering practices of managers, defined scanning as the systematic collection of external information in order to (1) lessen the randomness of information flowing into the organization and (2) provide early warnings for managers of changing external conditions. http://horizon.unc.edu/courses/papers/enviroscan/


� See Annex 2 for more specific information on environmental scanning 


� According to the FOREN Guide, scanning “is not a Foresight method as such, more a necessary background to the topic of Foresight.”








� The Health and Safety Commission is responsible for health and safety regulation in Great Britain. The Health and Safety Executive and local government are the enforcing authorities who work in support of the Commision. HSE is sponsored by the Department of Works and Pensions. 


� HYPERLINK "http://www.hse.gov.uk/aboutus/hse/meetings/2004/061004/b027.pdf" ��http://www.hse.gov.uk/aboutus/hse/meetings/2004/061004/b027.pdf� 


� Presentation by Jari Koiva (2003) http://www.tukkk.fi/tutu/vanhat/scanning2003/papers/jkaivooja.pdf


�� HYPERLINK "mailto:Brad.Aston@pnl.gov" �W.B. Aston/PNNL�, Technology Scanning & Assessment for Federal Research & Development, Presented to NASA Goddard Space Flight Center Greenbelt, MD April 30, 1998 http://aaaprod.gsfc.nasa.gov/teas/may98/may.html


�Presentation by Emily Holmes and Rohit Talwar  www.escience.defra.gov.uk/horizonscanning





� http://www.strategy.gov.uk/downloads/files/benchmarking.pdf


� http://www.tukkk.fi/tutu/vanhat/scanning2003/papers/jkaivooja.pdf


� http://aaaprod.gsfc.nasa.gov/teas/may98/may.html


� Defra Horizon Scanning Centre


� � HYPERLINK "mailto:Brad.Aston@pnl.gov" �W.B. Aston/PNNL�, Technology Scanning & Assessment for Federal Research & Development, Presented to NASA Goddard Space Flight Center Greenbelt, MD April 30, 1998 http://aaaprod.gsfc.nasa.gov/teas/may98/may.html





� � HYPERLINK "mailto:Brad.Aston@pnl.gov" �W.B. Aston/PNNL�, Technology Scanning & Assessment for Federal Research & Development, Presented to NASA Goddard Space Flight Center Greenbelt, MD April 30, 1998 http://aaaprod.gsfc.nasa.gov/teas/may98/may.html





� http://eennakointi.fi/english/project.htm


� http://les.man.ac.uk/eurofore/search/t1v.asp?ex_ID=BE1_101#t1a


� http://www.innovating-regions.org/download/Regional_Innovation_Strategy_projects_brochure.pdf


� http://aoi.cordis.lu/article.cfm?article=12


� � HYPERLINK "http://www.cce.cornell.edu/admin/program/documents/scan.htm" ��http://www.cce.cornell.edu/admin/program/documents/scan.htm�





