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1. Welcome and Introduction
Jeremy Salt (JS) welcomed all the participants and provided a short summary on the activities of DISCONTOOLS and the ETPGAH. He recalled the objectives of WP4 which are to review current methods used by stakeholders to identify and evaluate technologies and to develop a “blueprint” methodology to indentify and select new technologies for the animal health sector. 
The main objectives of this workshop were:

1. to understand how parallel industries identify and implement technological advances

2. to build networks
3. to allow a constructive dialogue

4. to help develop the blueprint for an Animal Health Sector Technology Evaluation methodology

The circulated programme was approved. 
2. How to detect and deploy innovation 
a. Presentation

JS gave the floor to James Woudhuysen, Professor of Forecasting and Innovation at De Montfort University, Leicester. He started by explaining one of the strongest paradoxes someone has to face when looking at detection and selection of new technologies: the future is uncertain whereas you need forecasting and prediction to invest in future innovation. The outcome is not predetermined and narrow. Something that is useless today may be priceless tomorrow. An open mind is necessary to look beyond a sector as innovation frequently comes from unexpected areas. 
In the past, innovation used to mean “progress” by maximising criteria such as saving of labour, cheapness in process, universality, portability and versatility. Nowadays innovation is closely linked our “impact on the world” and current trends are to minimise our carbon footprint, water footprint, food miles and waste. This assumption sets up a radical change of paradigm, bringing a rather pessimistic approach of the future, where minimising the risks is emphasised, which tends to inhibit rather than encourage innovation. 
Good advice would be to “Look wide, think long…”. Looking at other sectors is essential, but looking back at the history of innovation is also a good mean to learn from past experiences. Anticipating the opponents and thinking ahead of them constitutes a significant asset to the success of a technology selection process. 
When focusing on the health sector one can notice that many disease scares exist in the public such as anorexia, computer games, GM foods, mobile and Wifi radiation, obesity, pthalates, AIDS and more recently the Influenza A H1N1. However, our life expectancy has never been longer yet we still worry highlighting the perception of risk issue! 
Innovation is currently moving east with major countries such as China and India investing a lot of effort and resources in R&D and innovation and playing a tremendous role in the international economy, particularly in solar cells, electric cars and railway transport. Looking regularly at press articles from such countries would be valuable as well as looking at patents from various sectors. 
b. Discussion, Q&A 

On discussion the audience recognised the need to collaborate with China and India as they are key players in innovation bringing a lot of ideas to the table while admiring western skills for management. In relation to agriculture and animal health, it was stated that anti-GM lobbies are particularly powerful in Europe which reduces the public acceptance for GM products and thereby the market potential for such products. It is important to engage in constructive dialogue but one must defend a logical position and the science supporting that position. 
Too often today we witness a panic knee jerk reaction in the general public and the authorities as opposed to genuine long-term concerns faced with a calm and rational approach. The media have a key role to play as they influence the perception of the general public. Strong images such as an animal with versus without disease may be quite powerful in touching the emotional side of the public. 
3. Nanotechnologies: turning small ideas into something big
a. Presentation

Peter Krueger from Bayer presented some thoughts on nanotechnologies and their application from the Bayer working group on nanotechnology (presentation attached). Innovations are incremental and difficult to predict. Technology challenges to the global society constitute the main driving forces for innovation in general with constraints such as climate, resources, energy, health, mobility, security and communication.
The two possible approaches taken by Bayer to address technology related challenges and needs in the society are: an optimised use and combination of existing established technical solutions and/or the development of new technology options for relevant applications. As the world market for nanotechnology enabled products has emerged rapidly and because nanotechnology products have a tremendous number of potential applications, they are judged to be enabling technologies along the value chain.

At Bayer nanotechnologies are mainly used to create bulk nanocomposites, nanocomposites for thin layer and surfaces, nanoparticles as additives and nanobiotechnologies. The latter can be found in areas such as medicine delivery & diagnostics. Specific inorganic nano-particles can be highly dispersible and can be used as fire retardants for example. 
b. Discussion, Q&A 

On discussion, Peter Krueger emphasised the need to correctly communicate and explain the benefits and risks to stakeholders. He explained that societal acceptance is one of the major issues when developing new and innovative technologies.
4. Diagnostics: the detectives of animal health
a. Presentation

Dr. Frederik Widen, from the Swedish National Veterinary Institute (SVA) and OIE collaborating centre (SLU), presented the diagnostics sector perspective on strategic innovation. Transboundary animal diseases represent a major threat globally as well as causing serious economic losses, making diagnostic technologies a useful tool to detect, prevent and/or assist in the control of outbreaks. 
Combination of basic and applied research for diagnostic technologies is used to elucidate the within-host diversity, the evolution of highly varying viruses, the “virome” of livestock and wild animals as well as providing multiplex detection of known and “unknown” pathogens. 
Dr. Widen gave an insight into the recent achievements of the OIE collaborating centre with its partners. For example, the detection of Swine Vesicular Disease virus (SVDV) using loop-mediated isothermal amplification was explained along with the padlock probes technology for broad-range detection and sub-typing of avian influenza virus. 

New or improved methods are frequently developed for better detection of diseases, such as RT-PCR, DIVA assay using primer-probe energy transfer and pathotyping assays. This later allows new features such as inverse recognition, the use of a two-level primer system, panhandle primers and fluorescent plexor primers.
b. Discussion, Q&A 

On the detection and selection of technology alternatives, SVA is using a matrix of devices taking criteria such as “manufacturer”, “cost” and “ease of use” into consideration. They are also involved in various research networks to collaborate and coordinate their efforts, thus avoiding duplication.
5. Revolution in the mobile technology sector
a. Presentation

Fiona Williams, representing Ericsson, gave two presentations on mobile technologies operator’s opportunities for the future and smart city technologies. She highlighted three main ideas: the current growing and changing market they are dealing with in the mobile phone sector; today’s expectations from people, business and society for multimedia products and the carbon footprint of communication. In 2014 it is estimated that everybody (6.5 billion people) will have a mobile phone worldwide which means that in 24 years, the market has gone from zero to saturation. 

The telecommunications market is highly fragmented and needs to redefine itself regularly to adapt to consumer needs and competition, with new services launched and new players entering the market. The sector has moved from only one service (voice) to an infinite number of new services targeted to different categories of consumers. Nowadays, mobile technologies provide not only pure communications of information, but they are also becoming a lifestyle with people always connected and/or always on-line. Multimedia is becoming more and more “user-centric” with consumers being involved in the process and content in professional as well as in private life. The internet “revolution” is happening, driven by the consumers and business users placing the internet in a position as a “fundamental human right”. Standards always needs to be defined and/or to adapt to the constant evolution of mobile and internet communications to allow the systems to work well between an increasing number of customers.
Devices such as TV’s are moving from passive to active communication driven by the fact that consumers want to interact and decide what to watch and when to watch it. Technology is easily adaptable and being in a digital format is easy to distribute over the telecom network which makes it easy to provide new and improved services. People’s approach of telecommunication technologies has changed radically, opening new doors for innovation in the sector.

Finally, the mobile technology sector is facing the same environmental constraints as any other business and ICT is responsible for around 2% of the global CO2 emissions. Tremendous efforts have been and are still being put into reducing the carbon footprint of ICT while providing solutions to other industry areas to reduce their impact on the environment, such as Smart metering, Energy “Internet”, digital society and smart transport.

In her second presentation (attached), Fiona Williams presented public-private partnerships that exist in ICT and the concept of “smart cities”. She explained that technology is not a limiting factor and the outcome depends on your assets and your future decisions. As an example, mobile networks have constantly evolved to provide more and more services and have now entered the 3G technology.  
The concept of “smart cities” requires a full set of differentiated solutions like fibre optics and sensors. Fibres represent an interesting solution at home, in entire buildings or in a business company providing education, facilities control, power and light control, healthcare solutions and waste reduction. It also applies to ubiquitous high-speed internet infrastructures with greater capacity. There is a need to interconnect various systems through cooperation between various technology owners investing in partnerships thus avoiding fragmentation. Work is currently ongoing in these types of projects with European calls that will be opened in 2011 representing €300m in funding. 
b. Discussion, Q&A 

It could be foreseen that sensors could be used on individual animals to monitor temperature, heart rate, breathing rate, etc. with the information going wireless to a computer that would alert the owner if any abnormal readings occurred. 
6. Machinery: Technology Management
a. Presentation

Stefan Stahlmecke from John Deere made a presentation on technology management in a machinery company. John Deere is an American company founded in 1837 representing a world’s leading provider of advanced products and services for agriculture and forestry. 
To fulfill its customer needs John Deere has developed a flexible strategy by producing a wide variety of different tractor models. A dilemma exists between customer needs and shareholder expectations. Customers have individual needs depending on the farm characteristics, the type of farming and the different applications like tillage, planting, plant protection or transport. When taking into account the different environmental conditions of customers there are a huge number of individual needs which can basically be fulfilled by tailored products only. On the other hand John Deere cannot charge customers like a special purpose machinery manufacturer. This means they need to design the product with high volume components using, very often, technologies and components developed for the automobile industry. To overcome the dilemma they design their products in a modular way.
This involves having a series of parts making up each component of a machine. An example may be 6 different engines of varying capacities and 10 different gear boxes. With all components modularized, it is then possible to mix and match a range of components to best match the needs of an individual customer. 
Customer needs may vary between countries and continents as tractors have to operate under a lot of different conditions. This affects product design and the approach towards innovation and R&D. To face such constraints John Deere has established a Technology & Innovation Center in Kaiserslautern, Germany. 

In order to identify the megatrends in machinery technology the EU founded the Agricultural Engineering and Technology working group under the umbrella of the European Technology Platform MANUFUTURE. This group has formulated a common vision on how agriculture and its driving engineering technologies could look like in 2020 and on the strategic technological necessities to translate this vision into reality. Some megatrends identified are for example the implementation of Advanced Agricultural Machinery Systems and the Implement-to-Tractor Control (I2T). This later means, that a baler controls the driving speed of the tractor based on the shape of the swath. Customers have abandoned trends such as power increase for more automation in the vehicles.
Emission regulations represent a major constraint for technology development in machinery as well. The two main emissions that are regulated are oxides of nitrogen (NOX) and particulate matter (PM). To fulfill the requirements, John Deere develops what could be a “little chemical power plant on wheels”. The development of vehicles meeting these emission regulations requires about 2.5 times the capital expenditure. 
In order to deliver innovations, both incremental and breakthrough, at the necessary speed, quantity and value required to support growth goals, John Deere as created a TDP or Technology Delivery Process aiming at reducing the invention cycle time and supporting the exchange of developments across the different divisions. Finally, innovation in this sector means a combination of invention and commercializing which are defined by driving a technology push where there are unmet customer needs.

b. Discussion, Q&A 

Stefan suggested that one needs to look for ideas internally but also externally such as with suppliers. It is essential to build bridges between technical ideas and customers who are not experts in new technologies. Concerning the modular approach, it was noted that this idea may have relevance to the development of vaccines where a basic formulation could be deployed with the relevant antigen or combination of antigens being added to match the needs of the specific disease situation.
7. Information Systems and Decision Sciences – Mobile Payments
Jan Ondrus, a researcher at the ESSEC Business School in Paris, presented his work on information systems for technology foresight (presentation attached). He stated that decisions are difficult to take concerning new technology and innovation as the future is uncertain. This may sometimes lead to incorrect technology alternative choices or predictions. He gave the example of the ‘telephone’ and ‘computer’ as ways of communicating that were considered of no value, respectively during the 19th century (West Union internal memo, 1876) and in 1943 (Thomas Watson, chairman of IBM), although they are today tremendously successful products in communication and multimedia. 

Technology Foresight can be a tool to better predict and anticipate the future trends by detecting weak signals, but it also means having the correct equipment and interpretation. Foresight studies can be quantitative and qualitative. In his research, Dr. Ondrus selected a method combining both approaches, using a multi-criteria decision making model and an information system (prediction market).
The Multi criteria quantitative approach attempts to make decisions using a limited number of experts to score different technology alternatives against defined criteria and constraints. It is an interesting tool to choose between complex options. 
Prediction Markets are different: they are built to ask anybody with an interest to speculate on the “future price” of a product or event. This is a qualitative approach. A lot of people use this kind of approach for trade, political events, sales forecast, etc. Prediction markets may be better than poles to predict election outcomes. 

When comparing the two techniques, they realised that they had very similar outcomes. 
To conclude, Multi-Criteria Decision Making is bringing an analytical explanation using criteria while Prediction Markets are providing a synthetic aggregation of many individual beliefs but no explanation as to why they believe this. 

8. New Zealand’s Futurewatch Programme
a. Presentation
Karla Faloon, the New Zealand Science and Technology Counsellor, was representing Robert Hickson who is the main specialist for the Futurewatch Programme developed by the New Zealand Ministry of Research, Science and Technology (MoRST). She made a presentation on Futurewatch (attached) which is a broad ongoing science scanning programme aimed at considering the various implications of technology developments. The focus is on “outcomes” and not “outputs” and the final goal of the programme is to provide information for policy decisions. 

She emphasised that by their past experience they learned that it is important to keep scanning simple, sustainable and pragmatic. From 2003 to 2005, Futurewatch was an internal, specific and deep initiative focusing on biotechnologies (GMO mainly). From 2006 to 2007 it has evolved to become a navigator network and since 2008 it is now a scanning network with a broader and shallower external expertise. 

She stressed the fact that keeping scanners enthused & engaged is a key condition for success. Therefore, they provide training, keep processes simple, provide context and feedback when asking the scanners to look at a particular sector. When trying to scan future opportunities, you are looking at Disturbances or Incongruities: what is really “new”, but also changes in direction or pace, bottlenecks arising/disappearing, convergences and any changes in contextual factors. The outputs mainly are information, reports, and workshops to better inform policy makers, to improve strategic planning and to reach better research investment decisions. Part of the information is online and they also provide conference papers and blogs. 

The second lesson learned from the past would be to know the audience, meaning that you should understand what they are interested in, identify what they already know and finally make it easy for them to find what they are interested in. In other words the audience has to take part in the whole process. Networking is indeed an asset to ensure a better outcome. In Futurewatch they involve various stakeholders such as research organisations, civil society organisations, businesses and other government agencies.
Two main challenges faced on a day to day basis when scanning science are the insight on the significant trends to keep an eye on and the engagement of senior decision makers that represents the most able people to look at new technologies. She ended the presentation with some thoughts on how to adapt such a methodology to DISCONTOOLS - taking into account the whole environment with its constraints is the best start to engage in scanning processes.

b. Discussion, Q&A 

To keep scanners enthused, the MoRST provide leadership development courses. Scanners operate in specialist areas and it is difficult to find environmental specialists. Less than 10 people do the work. They have close links with a UK Technology Foresight Team. 

9. Discussion, Questions & Answers
10. General discussion: Technology Evaluation methodology for the AH sector – developing a blueprint
11.  Closing remarks

Point 9, 10 and 11 were taken together. Jeremy Salt requested the audience to give impressions and first thoughts after the presentations. 
Three driving ideas emerged from the discussions:

· Where and how to start looking at New Technologies?

· Need for forecasting tools

· Better communicate on animal health issues and technologies

a. Where and how to start looking at New Technologies?

When trying to identify potential new technologies it appears logical to look at the history of current technologies, their source and utilisation, within the animal health sector as well as outside, in other industries. Should we look closely at Nanotechnology and mobile technology applications? It is crucial to think broadly and narrowly at the same time depending on the type of technology and its potential application. Innovation may be big or small, what is essential is that they represent a real need. As an example, one could ask whether cellular immune response in vaccines could be attained through incremental progress. The current situation is useful as well to establish a map of the various technologies used and how they were selected amongst others. Dominating trends in animal health are numerous and diversified, which makes them difficult to identify and map. Speed of diagnostics could be an important one, but traceability is another one and development of better vaccines could also be a way forward to start looking at potential alternatives and new technologies. 

Commonly, innovation is driven by market demand (market pull) versus technological opportunity (technology push): people who think that the market should dictate their course of action and those who believe that their technology will develop a market opportunity respectively. It was recognised that both perspectives are required in order to be continuously innovative and profitable as they are complementary. Who is able to predict the market needs before the existence or feasibility of a new product is established? On discussion it was recalled that such approaches are part of the DISCONTOOLS WP2 and WP3 tasks which will already provide some interesting and valuable information on what exists and what would be the future needs. Keeping the same reasoning, WP4 will have to focus on identifying problems and then seek a technology to solve it, as well as on looking at emerging existing technologies to find a relevant application and/or problem. 
What is relevant for the animal health industry? A methodology to select technology alternatives appears essential as a valuable and innovative technology may be irrelevant to our sector. Such methodology would help to create a blueprint answering many of the concerns such as “how to find new technologies?”, “who could use the new technology?” and “who will do the work?” 
b. Need for forecasting tools

How to predict the emergence of a disease and/or a new technology? To answer such a fundamental question, a broad detection ability is needed through a forecasting and scanning mechanism. The review of such existing methodologies for scanning and forecasting represents one of the first deliverables of WP4 intended to help this group designing a generic identification system in association with the output from WP3 to identify critical gaps where solutions are missing. This will provide a mechanism ensuring the detection of novel ideas and technologies while identifying problems where innovation might be helpful. 
Medicine and food sectors are often referred to as references to seek new ideas, but a technology may or may not be applicable in Animal Health. Technologies may also need to be compatible with the existing equipment. This sometimes creates large cost barriers preventing the adoption of interesting and useful innovations. 
A tremendous amount of data is generated when scanning for new technologies, which means that a defined method for analysis and a skilled workforce are required. Information Technology (IT) accounts for a main solution to find and look at what exists worldwide more rapidly. Generic search tools and websites such as Wikipedia can be respectively used to scan and seek reactions from the wider public who may be concerned by a subject.
c. Better communicate on animal health issues and technologies
To overcome resistance to the use of new and innovative technologies, research on risk perception is now taking a closer look at the public's reasons for rejecting a particular technology such as the example of biotechnologies that are not well accepted in European society. The level of perceived risk of a new technology or product is an important early indicator of the public's alertness about its potential hazards. 
Controversies over modern technologies are usually focused on their risks: the known, the potential and as yet unknown hazards that they may pose to human health, the environment or society. A major problem is the fact that experts and the general public often have very different notions of risk, which has hampered communication between these groups. This is due not only to communication strategies that played down the role of dialogue in the public communication of risk, but also to a distorted view of the public's attitude to, and experience of, risk. Benefits are very often minimised in the communications and/or not balanced against the numerous risks highlighted. A better risk/benefit communication along with risk perception approaches would be needed to help promote novel technologies to a predominantly “risk-averse” public.
The nature and function of a “hero” in a society is dependent upon the dominant medium of communication. There can be no hero or heroism without a distributed narrative constructing the heroic. Every people and every era has its heroes building up the anchors of human culture, the personification of values and beliefs. The animal health sector needs its own heroes promoting good health standards for animals and the general public. From a communication perspective, the emotional side could be better exploited to ensure acceptance of new or improved technologies. A next step could be to look closely at new topics that could be used as communication vehicles stressing the value of the sector. Confusion with the human health sector sometimes constitutes a burden for communication and innovation, a recent example has been the Influenza A H1N1 pandemic. Social networking (Face Book, Twitter, etc.) may emphasise the hazards and so make society more risk averse.
In concluding remarks, JS & EEV thanked all those present for their thought provoking presentations and contributions to the discussions. It was agreed that WP 4 should reflect on the content of the workshop and then draft a skeletal blueprint for an Animal Health Sector Technology Evaluation Methodology.
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