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Abstract

Transformative Technologies and the Internationalisation of R&D

In addressing the workshop theme of the Internationalisation of R&D: Recent Trends and Arising Challenges for the Future, this paper builds on Vancouver 6CP workshop on Disruptive Technologies, with a focus on lessons learned from biotechnology and life sciences for the internationalisation of R&D, the implications for the private sector and all levels of government, and ultimately, for policy development.  

The paper explores recent experiences with biotechnology and life sciences, in particular the interactions of the technology with the national and international institutions of society and the consequences for the local versus internationalisation of science. These interactions have caused the institutions of society to evolve and create a new changed external context for the work of policy planners. The paper identifies a number of key trends set in motion by biotechnology and the life sciences that will impact on the internationalisation of science over the coming decade.

Transformative general purpose enabling technologies (hereafter referred to transformative technologies or enabling technologies, or general purpose technologies) have wide application across many sectors of the economy and society.  Like disruptive technologies, some applications can result in lower cost ways of achieving the same ends as earlier technologies, and thereby “disrupt” or “destroy” lines of business and firms based on the older technology. However, transformative general purpose enabling technologies also create new possibilities that could not be achieved with previously existing technology.  For example, the discovery and mastery of electricity did more than simply replace steam power in large standing motors as a source of mechanical power.  It led to universally available power in the home for light, heat, refrigeration, and motors heat.  More recently electrical technology has converged with the electronics revolution to enable the telephone and microelectronics and the computer.

Policy consideration of transformative technologies is not new.  At the turn of the century the economist, Joseph Schumpeter, postulated that waves of transformative enabling technologies, such as coal-fired steam engines or electricity, emerged and spread through societies in waves separated by many decades.  Schumpeter postulated that these technological waves of technology trigger eras of increased R&D and investment.  More recently economists such as Richard Lipsey have postulated that differences in the ways that the societies of Western Europe, Islam and China absorbed and made use of general purpose enabling technologies can help to explain the differences in productivity and wealth that exist today between these societies.

Science by its nature is a public good that can rapidly flow around the world to those countries with a capacity to absorb and use the new knowledge and techniques. However, history has shown that the rate at which new technologies spread and are absorbed varies greatly between societies, in large measure as a result of the differences in local social and political institutions. Further, the transformative technologies interact with and can change important international and national institutions in ways that impact the speed with which the transformative technologies will be absorbed, the ends to which they will be directed, and whom will enjoy the benefits.

The paper will highlight key features of the biotechnology experience of the past decade and demonstrate that local and international institutions have evolved, sometimes dramatically, as a result of their interaction with these new technologies.  In some cases the institutional changes have facilitated the biotechnological undertaking, while in others it has raised virtually insurmountable obstacles to aspects of scientific enquiry or applications.

The paper explores institutional changes and impacts from basic research through commercialisation and in absorption and application for all levels of government and the private sector. Several of the major institutional changes identified are still in flux. As a  consequence, policies for biotechnology and other sciences will face a significantly evolving policy context at both the local, regional, and international level over the coming decade.  This evolving policy context will lead to dramatically different “non-linear” outcomes. 

Despite the greater policy uncertainty, the powerful promise of transformative technologies (and science more generally) can be expected to be an increasingly important part of public policy in all the phases of the innovation cycle. 

In an effort to maximise the potential benefits and manage potential risks of transformative technologies international, national and local institutions, customs, practices, values and local attitudes have, and will continue, to adapt to the new technologies. The result of this interaction between the transformative technology and the existing institutions and values will create new advantages, disadvantages and strategic context, both absolute and relative for nations and regions. In turn this will have a direct impact on the nature, character and potential for the internationalisation of R&D as well as S&T and innovation policy more generally.

Due in part to significantly increased uncertainty in the institutional context; policy planners will need sophisticated tools and analytic processes to develop optimal policies. In general they would benefit from an ability to “stand back” and draw on the tools and approaches of strategic planning such as foresight and scenario development to examine the implications of the changing external environment for the issues at hand.
