The Netherlands Horizonscan

The first Netherlands Horizon Scan 2007 was carried out by a specially established team that operated under the communal responsibility of the COS. The team’s work was supported by a number of sounding board groups.  In February 2008 the tasks of the COS were tranferred to the Knowledge Directorate of the Netherlands ministry of Education, Culture and Science.  The Knowledge Directorate functions as a provisional facility for the continuation of the national scan and the European Horizionscanning activities.

A permanent facility outside the ministry is foreseen in Spring 2009.

Final report Horizosncan 2007 

Summary

Definition

For a clear and workable definition of Horizon Scanning, we rely on the approach of the 
British Chief Scientific Adviser’s Committee (2004):

Horizon Scanning is defined as the systematic examination of potential threats, opportunities and likely future developments, including (but not restricted to) those at the margins of current thinking and planning.

Horizon scanning may explore novel and unexpected issues as well as persistent problems or trends. This means that a Horizon Scan can see past usual (policy) terms and beyond the boundaries of disciplines and departments. It entails a rapid, systematic process of pattern recognition that apprehends both positive and negative signals. All signals that can have a future impact, including weak signals, are noticed, whereby possible interactions between signals can also be researched.

Goal of the Horizon Scan

The goal of the COS Horizon Scan is to help decision- and agenda-makers, researchers and developers think about future societal problems, threats and opportunities. By charting and communicating future developments and their relations in a timely manner, we can be better prepared for ‘surprises’. We have tried to meet this goal with the help of the Horizon Scan in the following ways:

· By identifying and prioritizing the topics of foresight studies and other sector councils’

· activities;

· by identifying topics that need further study or foresighting
· by feeding discussions with other parties, such as the major research organizations (KNAW, NWO), ministries, societal organizations and the business world,by supplying strategic questions.
Outline of steps in the Horizon Scan

This report is the result of a process that extended over two years. Drawing on the international literature, COS designed a protocol upon which the first Dutch Horizon Scan is structured. Figure 2.1 lists the steps that were followed in the Horizon Scan project.
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Translation of figure:
1. Literature study

2. National and international consultations

3. Identification of problems and opportunities

4. Evaluation and weighing of problems and opportunities – individual lists

5. ‘Coupling and opportunitites’ through creative sessions and consultations

6. Formation of clusters by drawing connections between domains and disciplines

7. Description of clusters

8. Essays per cluster

9. Knowledge and strategic questions per cluster

10. Report with prioritizing and recommendations for knowledge and strategic agenda

The list with opportunities and problems

A list of problems and opportunities was constructed out of a process involving a literature study, consultations and sounding board sessions. The final list consists of some 150 problems and new opportunities. These lists formed a basis for the search for combinations and developments.

Website visitors and sounding board group members were subsequently asked to score the ‘plausibility’ and ‘importance’ of the problems and opportunities. Obviously, this estimation of how plausible it is that a particular problem will arise shows one side of the coin. Estimating how important a problem or opportunity is reveals the other. Yet, a single problem or opportunity can score highly as both ‘plausible’ and ‘important’. We see this for the problem of lacking a robust strategy to combat the consequences of climate change.

The three problems considered to be most plausible were:

» The lack of a robust strategy to combat the consequences of climate change

» The scarcity of natural resources

» The development of Africa and other barely developed lands.

Estimations of the three most important problems revealed a different order of themes in the second and third place:

» The lack of a robust strategy to combat the consequences of climate change

» The worldwide shortage of water which leads to political instability

» Political unrest around the world

The three opportunities chosen as most plausible reveal a different situation:

» Active senior citizens

» Robotization

» Converging technologies

The choice for three most ‘important’ opportunities was different again:

» Development of a hydrogen-based economy

» A robust strategy for energy supplies

» Taking advantage of scientific knowledge and technological trends

The ten clusters developed by the Horizon Scan project

1. Infrastructure for the future

2. Changing economic and political world order

3. A global approach to dangerous infectious diseases

4. Work and education in a new context

5. Opportunities for robotics and inter-connectivity

6. Two related transitions: creating and utilizing space

7. Handling conflicts and security policy constructively

8. The engineerable and self-mutating human

9. Accelerating the development of new energy sources

10. What does ‘the graying of society’ mean?

A description of the clusters.
Reccommendations

The Horizon Scan is an important vehicle for broadening one’s view of approaching problems and opportunities. Such a broad view isn’t only necessary for optimizing one’s ability to anticipate future developments. It can also aid the construction of policies that are relevant to the organization of Dutch society. Because the Horizon Scan is intended to provide broad and far-reaching insight in the future, it offers a counter-balance to the simple approaches and narrow views to which policy makers sometimes turn. The development of clusters provides an important link. Not only do they chart the probable coherence of developments. They also help to point to both the connections with policy-making and to the new

developments in regard to which further engagement is desirable. The scan thus makes it possible to

react in a timely manner, though we need to remain vigilant regarding the future’s complexity and limited engeneerablitiy.

The Horizon Scan is only a first step in a foresighting process that aims to chart trends, weak signals, opportunities and threats from a long-term perspective. Repetitive scanning is necessary in order to see whether charted developments really do take place or weaken. Repetitive scanning also improves and update the identification of new emerging problems and opportunities. The frequency with which the scan is repeated should be closely linked to the tempo of ambient change.

Toward a strategic agenda

The goal of a Horizon Scan is to feed knowledge and policy agendas. The process of transforming the scan’s products and results into a knowledge and, ultimately, research agenda requires that the following steps be systematically taken:

a) Identifying the knowledge that is required to profit from an opportunity or prevent a threat.

This leads to a knowledge agenda.

b) Find an answer to the question of whether this knowledge already exists or whether alreadyexisting knowledge and research agendas can produce it in a timely manner.

c) In case of a negative answer to question b., examine whether this knowledge can be developed, including how long it will take and what the costs will be. This search leads to a research agenda. The material conveyed by this Horizon Scan shows that the development and establishment of a meaningful, future-resistant strategic research agenda is not a cushy job. The worldwide knowledge explosion and ‘half life’ of new technologies imply that much more information needs to be digested before a first step toward a research and strategic policy agenda can be taken. Based on the Horizon Scan results, the following section offers a number of suggestions for how to use and adapt both the method

and current results.

General suggestions

1. Every policy needs to be investigated in terms of its future resilience. The scan should make a permanent contribution to discussions about the future.

At the start of the Horizon Scan it was clear that scans need to be repeated every two years, since new signals appear on the horizon in keeping with the passage of time. Based on the Horizon Scan experience, it is suggested that the scan be carried out frequently or on a continuous basis. The reason for this suggestion is that it was demonstrated during the scan that many developments occur with increasing speed and attention to the complex interaction between developments can only be maintained by continuous observation.

2. Bundle foresighting activities for each of the named cluster themes and investigate which subjects

require foresights that transcend borders and domains.

The scan that was carried out was primarily interested in finding meaningful clusters of Horizon Scan topics that were not only assumed to have a great impact on the future, but that would also implicate a wealth of knowledge questions. Ten clusters were worked out and presented to a set of essayists. This selection offers a limited, but relevant excerpt of the material; in our estimation, further examination of any of these clusters would offer an instructive foresight for the Dutch knowledge and policy agenda.

3. Stimulate broad application of the Horizon Scan’s data, information and knowledge.

The Horizon Scan forms a knowledge foundation that can be put to use by many users for a number of goals. The instrument is especially used in the United Kingdom to expand the view of departments and further inter-departmental cooperation. The method is seen as one that policy units can learn from in order to develop strategic policy which is anticipatory and resilient. Horizon Scans in the Netherlands and Japan are directed toward identifying knowledge gaps in the knowledge agenda and prioritizing research topics that are needed to make strategic policy. The Horizon Scan identifies points that need attention in further foresights almost everywhere.Its data can be of use at various levels of policy making. The European Commission recommends broad Horizon Scans, for example, in relation to the use of structural funds.

4. Develop alternative policy options that can withstand the future. This suggestion certainly holds for all policy. However it deserves to be interpreted in a different way than usual; not only as a given in the sense of ‘for the duration of the coming x number of years’, but also in the sense that ‘the policy option remains valid, even if presuppositions reverse themselves’. Think, for example, of a water-power station that must provide an answer to local energy demand, despite a proverbial ice age or desertification. The same holds for other sorts of

choices and technologies: can they withstand the future?

5. Developing (inter)national cooperation

Many of the subjects noted in the Horizon Scan arise out of global developments that are not

unique to the Netherlands. This already led to the conclusion at an early stage that international cooperation in the area of Horizon Scanning could be profitable, not only for more efficient datagathering and development of method, but also for communal image creation in relation to topics that require a trans-national or European approach.

This is also the reason that a pilot project was started (thanks to Dutch and UK initiative) in the ERA Net ForSociety program, that is directed towards realizing a communal basis for national Horizon Scans, which can also be quite meaningful for the European Commission. The goal is to consolidate the work of this pilot and further extend collaboration in the area of Horizon Scans within and beyond Europe.

The data collection made possible by this collaboration can be used as a basis for developing

trans-nationally coordinated foresights in areas where communal action is either desired or needed.

6. Horizon Scans are also of service at the provincial, regional and municipal level. The COS believes that the national Horizon Scan can also be of service as a societal basis for developing and reconciling views of the future at the provincial, regional and municipal level.It should therefore be recommended that the national Horizon Scan be brought emphatically to the attention of people at these various levels.
Recommendations for the cluster Robotics and Interconnectivity

In addition to general recommendations regarding how to carry out a Horizon Scan, the Horizon Scan project has led to a number of insights, ideas and recommendations regarding the ten clusters. As further impetus, the findings for one cluster have been developed into recommendations and suggestions. The cluster chosen is ‘robotics and interconnectivity’, based on the COS’ view that it will have a great impact on virtually every area of our society. The recommendations are based on all the products and activities that contributed to this end report: the lists, cluster descriptions, essays and sounding board group meetings.

The subject ‘robotics and interconnectivity’ will have a great influence on welfare and prosperity, both as possible means and condition. We are facing the dawn of a knowledge revolution. The effects of this revolution will overshadow the effects of all previous (industrial) revolutions. There is a chance that the Netherlands and Europe will lose out in the changing world economy8 and it is now time to foresight and take hold of this area’s possibilities in order to turn this prediction into a positive one.

Robotics and interconnectivity

The cluster ‘robotics and interconnectivity’ concerns the increasingly rapid development of more and more intelligent machines and systems. These systems are becoming increasingly autonomous and the connectedness between them is likewise increasing. The worldwide rise and application of intelligent apparatus and robots will have great consequences for society. On one hand, these technologies create opportunities in a large number of areas such as research and education, health and healthcare, environment, security, transportation and energy. On the other hand, these technologies can pose new dangers and risks in these same areas.
We need to give this cluster increasingly detailed foresighting attention in order to take full and responsible advantage of the fruits of its developments in an economically beneficial way.In addition to charting the possible future applications in this area, a foresight regarding the opportunities and problems surrounding developments in robotics and interconnectivity has the following goals:

» Bring the opportunities and problems into greater relief;

» Raise the consciousness of relevant actors in the fields of research, policy and society;

» Develop a strategic view of the way in which the Netherlands can create an advantageous climate for helping robotics to progress in an economically and societal responsible manner;

» Develop research, knowledge and development agendas that can further the utilization and production of robots in various sectors of Dutch society.

The increasing tempo of developments in robotics and interconnectivity has to do with a number of scientific and technological developments, described in the NSF report ‘Converging technologies for improving human performance9. This report sketches the enormous implications that a stimulated convergence of nanotechnology, bio(techno)logy, informatics and the cognitive sciences (NBIC) can have. Just such a convergence is currently getting underway in a number of countries and can be seen in the United States

most particularly in the defence and production industries. The transport sector (autonomous vehicles) is an important center of activity in countries such as Japan and Korea, but the medical and health care sectors are also considered important areas within which applications can be realized by bundling NBIC knowledge. Examples of these applications are intelligent robots, embedded systems and interconnectivity.

The Netherlands does not have a strong tradition in the field of industrial robots, but is one of the European countries that performs well in the area of ICT. Beyond this, attention is already being paid to the cognitive sciences, nanotechnology and industrial design in the Netherlands. A great hindrance to the attainment of a strong position in robotics is the gap that exists in the Dutch and European systems between fundamental research and commercial applications. What is missing is research in which the latest scientific insights are combined with innovative applications that are not yet market-ready. Though the foundation seems to be present, the current science system prevents a theme such as robots and artificial intelligent systems from being fully developed. We need to examine the extent to which and

how the NBIC sciences can be made to converge in the Netherlands so as to increase the speed of developing applications in the field of robotics and interconnectivity. The COS/STT foresight study ‘Converging technologies’ (2006) offers a good starting point for a similar follow-up study.

It is not only the NBIC sciences that contribute to the development of robots and the accelerated tempo of interconnectivity. Other disciplines such as social and language sciences might also play an important role in developing user-friendly intelligent systems. On one hand we need robots and apparatus that can do our work for us. On the other hand, we want to retain control and responsibility. A robot that takes work over from a person can quickly be experienced as obtrusive and intrusive. Can the social sciences be integrated with the NBIC sciences to make robots and apparatus that interact with users and the

environment in a way that isn’t seen as pushy or invasive? In order to answer this question, users’ wishes and needs regarding robots and intelligent apparatus must first be assessed.

We can expect that the application of robots and intelligent systems will influence traffic and transportation, warfare, environmental planning and housing, agriculture, environment, education, political and judicial systems and countless other areas. If these systems become widespread in the next twenty years, the character of a portion of the future opportunities and problems that concern us now will change dramatically. The labor market provides one example. A great shortage of highly educated individuals from every field of study is a predicted outcome of the rise of the knowledge society. However, most predictions fail to take the rapid development of robotics into account and provide no insight into how the labor market will function if robots take on certain tasks. Another example comes from the issue of the aging society. Is it possible that the problems surrounding ageing can be solved or lessened with the help of robots? There are those who think that intelligent apparatus might help the handicapped and elderly to remain independent for a longer time. The other side of the coin might be a more individualistic society in which people do not consider it important to look after the aged. The chance is high that we will all encounter robots at work, at home and in our free time, that will replace or assist us, or take on new tasks that were previously impossible. There are currently examples of robots that perform important tasks as well or better than humans, such as precision operations.

It is clear that the introduction of intelligent apparatus in a large number of sectors will give rise to great changes in what we do and the skills required for our work. This can ultimately lead to changing or diminished employment opportunities.
The expressions ‘comfort kills’ and ‘use it or lose it’ may apply whenever we deploy robots. Whenever we replace our own functions with external tools, our own ability to carry out the functions diminishes. In a comfortable society where things continue to get easier, we can expect that people will become increasingly dependent. The motivation to exert oneself declines in such a situation. More theoretical and The American biologist, philosopher and feminist Donna J. Haraway made a case for the elimination of rigid boundaries between humans and animals, organisms and machines, men and women.
Applied research regarding the social and psychological effects of the structural application of robots and intelligent apparatus are needed in order to understand them.

An important question is how people and social groups will change due to the influence of future applications of robots and artificial intelligent systems. Social scientific research failed to take earlier ICT developments sufficiently into account; research was primarily directed toward electronic work groups and organizations, but this tells us little about the possible effects of ICT on districts and neighborhoods. The possibility exists in the field of robotics and artificial intelligence to pursue empirical research regarding actual situations. Social consequences and interactions can be studied in the Netherlands by setting up special environments in which new applications are concentrated. Because the Netherlands is densely cabled, culturally diverse, quickly adopts new developments and possesses a strong social structure and developmental power, it is an appropriate place for researching the societal and social consequences of accelerated developments in robotics and interconnectivity. Robots and artificial intelligent systems form a development that isn’t easy for most of us to place. Some robots that are already developed possess a hybrid character in which the boundaries between culture and nature, life and death, organism and machine are blurred. As soon as robots and artificial intelligent

systems gain advanced perceptual, interpretive and reactive abilities, those things that make humans unique will no longer be so unique. The robot might seem human or to transcend humans because it can carry out tasks as well as or better than humans, or even carry out completely different tasks or operate in an environment (space, mines) where humans cannot function. There are robots that move freely, like humans, can provide their own energy or repair and even multiply themselves. This might awake the fear that humans are replaceable and that robots will not only take over the work of humans but even gain the upper hand.

Not only are mechanical apparatus such as robots becoming more and more like humans and more andmore mechanical and artificial intelligent parts are being implanted into human bodies, such as artificial arms and brain implants. These developments raise the question of what or who we actually are.

Robotics, artificial intelligent systems and interconnectivity also intersect the field of security, control and privacy. To what extent should and can various technologies be applied to keep people under surveillance, to control and trace them? To what extent are technologies capable of supporting the safety of people, organizations and countries or to place them in danger? Big Brother might become a bigger threat than we think, but on the other hand – thanks to nanotechnology – the devices and systems might also become invisibly small. How should politics respond to such developments?

The theme ‘Robotics and Artificial Intelligence’ deserves attention especially because it is applicable in so many fields and most probably of great importance for the ability to compete in all these fields. This is because developments in robotics, just as with previous ICT developments, seem to have become fundamental technologies.It is important to identify terrains in which users want to – be the first to – apply these new technologies.

After the NSF study (see note 9) appeared, a productive discussion began in both Europe and the Netherlands in which the social sciences were especially recognized as important to these developments. Nonetheless Europe has a long way to go to catch up with developments in the United States and countries such as Japan and Korea.

The Netherlands and Europe must now choose either to accept these technological developments from countries such as America, China and Japan, or to take on a leading role in the design and development of robotics. The Netherlands is not currently a front runner in the development of social robots, but there is potential. Not only do ICT businesses set a certain tone, such as ASML and Philips, located in the Netherlands. The Netherlands can also play a clear role in the robot industry for production robots.

The Netherlands is relatively strong in a number of basic scientific disciplines that are necessary to the further development of robots. Think here of nanotechnology, the cognitive sciences, biotechnology and ICT. To become a pioneer in robotics and interconnectivity, we need to bring about more coherence in research and development programs. A communal view will have to be developed regarding how the Netherlands (in cooperation with other countries and (multi)national industries) can create a favourable climate for the development and use of interconnectivity and robotics. A trans-domain approach that

intersects with a number of ministries is necessary to achieve this.
Foresight recommendations and suggestions on robotics and interconnectivity
The preceding shows that tempestuous developments are waiting at the doorstep in relation to the entire conglomeration of opportunities and problems surrounding robotics, interconnectivity, ambient, embedded and converging technologies. Serious reflection on what Dutch society needs to know, do and desire, is extremely important. The inevitable and accelerated character of developments surrounding robotics and interconnectivity necessitate further coordinated exploration. What follows is an initial set of

questions and recommendations. 

1. The foresights should be directed toward a number of questions:

a. How can the Dutch situation support convergence among nanotechnology, bio(techno)logy, informatics and the cognitive sciences?

b. How can the social and language sciences contribute to an optimal connection between the

applications that arise from NBIC convergence and human desires and values?

c. To which future societal issues, industries and applications can robotics and interconnectivity contribute?

d. To what economic, societal and social changes will a revolutionary development in robotics lead? Consider employment opportunities, education, health care and so forth.

e. What are the ethical, threatening regulatory aspects of robotics and interconnectivity?

f. What sorts of international cooperation have to be developed in keeping with these aspects?

g. What does the education system need to do in response to the needs created by robotics?

2. It is recommended that a few areas of application at the national level be identified in the Netherlands where large demand and support for the application of robots and artificial intelligent apparatus exists, in order to strengthen Dutch innovativeness and competitiveness.
3. A unified view regarding how the Netherlands can provide a beneficial climate for the development

and use of connectivity and robotics needs to be developed. Training, research and cooperation should be involved in this effort.

4. The multinational character of the robotics industry will necessitate that some of the aspects need to be explored further in trans-national context. This concerns analysis and standardization, but also research and development.

5. Given the above, it is obvious that a Delta Plan should be developed for the further development and exploitation of robotics.

