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The Case for a
Global Technology Assessment

Miltos Ladikas * and Julia Hahn *

1 Institute for Technology Assessment and Systems Analysis, Karlsruhe Institute of Technology,
Karlsruhe, Germany

The term Technology Assessment (TA) is a Western invention, but its purpose
and methodologies are far from a Western exclusivity. The appeal of TA is
universal since it is interlinked and indeed, it even depends on scientific and
technological developments. One could argue that, where there is technol-
ogy, there is necessarily TA. But the ‘whens’ and ‘hows’ in this relationship
vary greatly from country to country and situation to situation. It is not a mat-
ter of whether TA is undertaken when science and technology develops and
its results are applied in real life. The answer to such questions is always in
the positive. Even if not termed as such, TA is evident one way or another
since any kind of application is necessarily the result of an assessment. What
matters is the timing of the TA, e.g. when is it done in the S&T development
trajectory and predominantly, how it is done. There is tremendous variety in
answering the ‘when’ and ‘how’ of TA and one is instinctively prone to view
culture, values and politics realities as the main parameters in the answers.
But, is this actually the case? Is TA evident in other parts of the world in a
similar style with our Western approach to it? Whether yes or no, what are
the actual parameters that impact its application? Is culture a significant dy-
namic in TA or are there other more important preconditions for its develop-
ment? And, while looking at differences between regional developments
around the globe, are we able to find any significant commonalities? Is a com-
mon, global TA possible at all?
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This book represents a first attempt to provide answers to such questions.
We say ‘first’ because we are not aware of a similar initiative elsewhere and
‘attempt’ because we are not trying to provide definitive answers. We are far
from global solutions in every urgent matter that humanity is faced with, let
alone TA. But as with every other aspect of common importance, S&T devel-
opments are borderless and so should TA be. As such, we are starting here
the inquiry into how TA is done in various regions with examples from key
countries around the globe.

The history of TA is well rehearsed but for the sake of the readers that are not
so familiar with it, a short summary is provided here. Although TA activities
have been part of S&T for a longer period, official TA (i.e. the activity termed
as such) was established in the 1960s, focusing on concrete predictions of
technological consequences. The main aim of this first TA was to gain ad-
vanced knowledge on technology options in order to create better informed
policy decisions (Grunwald 2010). This was an ‘early warning’ system that was
central to the identity of TA as it was seen as the means to identify potential
hazards and minimize their effects. The first official TA agency in the world
was appropriately named Office of Technology Assessment (OTA), and was
specifically established in 1972 to provide scientific advice to the US Congress.
The reasoning behind OTA was to contribute to the political decision-making
process by delivering comprehensive knowledge on S&T consequences. In the
words of its makers: “it is essential that, to the fullest extent possible, the
consequences of technological applications be anticipated, understood, and
considered in determination of public policy on existing and emerging prob-
lems” (United States Senate 1972).

OTA represented what came to be known as ‘classical TA'. This is the type of
TA whose functions are still valid within the TA discipline and which include
the identification of impacts of technology, assertion of cause-and-effect re-
lationships and the development of alternative programmes and options for
action. This set the paradigm of TA as an information service, offering possi-
bilities for activities but no prerogatives, in other words, to answer the what
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‘can’ be done instead of what ‘should’ be done. It is not a coincidence that
still nowadays the European Parliament’s own TA bureau is called “Science
and Technology Options Assessment”?.

Soon after, European TA took up the US paradigm immediately and devel-
oped it further as it quickly became evident that TA cannot operate as hazard
or risk analysis alone, if it is to provide functional policy advice. Classical TA
was geared towards technocratic solutions to technocratic problems, but S&T
had already become a social issue with considerable impact on the environ-
ment and the economy. Society changed from observer to participant and
from recipient to actor. In this light, TA had to evolve towards new objectives
and new methodologies to account for this change. What was then termed
“participatory TA” was the answer to this necessary evolution. This new form
of TA allowed for more complex analysis of S&T developments and a wider
participation of actors.

Overall, TA was and still is, problem oriented research that aims to contribute
to solutions of political, social, economic and environmental issues that are
caused by S&T developments. The classical TA approach of transforming a sci-
entific problem to a scientifically manageable research programme, has now
been enriched with the inclusion of value-based criteria of analysis, that might
or might not lead to a scientific solution. The idea of value neutral scientific
advice and political decision-making cannot be kept up in modern societies.
In this sense, the development of participatory TA is an effort to include these
values in decisions and thus have a greater impact by involving society itself.

But even the spectrum ‘classical — participatory’ has not been able to satisfy
the complexity of S&T challenges the world is faced with nowadays and the
need to find sustainable solutions. TA methodologies have incorporated more
innovative ideas in the effort to analyse the issues it deals with. Eclectic ap-
proaches such as constructive TA (Schot & Rip 1997), interactive TA (Grin et
al. 1997), prospective TA (Liebert & Schmidt 2010) or, real-time TA (Guston &

! http://www.europarl.europa.eu/stoa/
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Sarewitz 2002), have gone beyond the ‘classical/participatory’ dichotomy to
develop action-oriented TA that has higher policy relevance.

If one should provide a categorisation of the modern TA state-of-art, three
main areas of TA functions can be identified: TA as policy advice, TA in public
debate and TA in engineering contexts (following Grunwald 2018).

TA as policy advice: This is the original aim of official TA since the times of
OTA, i.e. to support policy-making by providing comprehensive and independ-
ent advice. This type of TA covers all technology aspects of public interest with
particular focus on health and the environment. It aids in the identification of
research priorities and the setting of the framework of innovation policy. This
is the realm mainly of parliamentary TA that has seen considerable develop-
ment in Europe, although the executive branch whether at national (e.g. min-
istries) or regional (e.g. municipalities) level has also taken up TA.

TA in public debate: Participatory TA is a category by itself as it involves a dif-
ferent paradigm of decision making than the standard policy ones. It is based
on the view of citizens as active contributors to policy and policy itself as the
result of deliberative democracy. This is an ideal view that incorporates all
interests and values in an open public sphere of exchange and knowledge cre-
ation (Habermas 1992). The assumption in participatory TA is that both the
effect and the legitimacy of the decision increases if the public is involved in
the process.

TA in the engineering process: This type of TA encourages interdisciplinarity
in the whole process of innovation. From the inception and design to devel-
opment and market placement, TA plays a key role by enriching the process
via a continuum of assessment. Reflexivity over possible consequences and
account of a broader spectrum of values, helps the construction of quality
engineering and can increase its societal and even economic worth (Guston
& Sarewitz 2002).
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So, what is actually TA? There is no such thing as a common definition since
it is an interdisciplinary undertaking that seldomly had the opportunity to
gather its great variety of expertise under a single entity. One such rare occa-
sion under the European project “Technology Assessment; between Method
and Impact” (TAMI)? produced the first ever common TA definition:

Technology assessment is a scientific, interactive and
communicative process which aims to contribute to the
formation of public and political opinion on societal as-
pects of science and technology. (Decker & Ladikas 2004)

This definition contains many substantial aspects of modern TA. It refers to
“opinion forming”, not just “opinion informing” since it includes in its core
competences the analysis of values and the participation of wide stakeholder
representation. Although still true to its origins as a “scientific” process, it is
also a “communication” process that aims to provide the means to overcome
impasses in social debates. As such, TA not only does risk assessment, but also
builds bridges between opposing views and values. Moreover, it is an “inter-
active” process because it sees interaction between disciplines and experts as

key to its method. Finally, TA is a “social” endeavour as it focuses on aspects
of technology which are relevant for society, whether in terms of ethics, en-

vironment or economics.

1 The Roles of Technology Assessment

In order to be able to compare the TA state-of-art across the globe, one needs
more than a common definition. What TA does is a result of a number of pa-

2 TAMI was a project European project from 2002-2003 focused on providing a basis for dis-
cussions on the methods and impact of TA. It brought together a unique group of European
TA institutions and experts to systematically analyse TA activities and basic functions. For de-
tails see: https://www.itas.kit.edu/english/projects grun02 tami.php
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rameters that delineate its functions in a specific place and time. Before ana-
lysing these parameters, we need a common framework of TA functions that
encompasses all possible aims and remits that TA could possibly have, in
other words, what roles TA has across the globe. Following the consensual
process of devising a common definition, the same group of TA experts have
identified a common framework of TA functions (Hennen et al. 2004). Below
is a matrix that shows nine types of impacts of TA and an inventory of 21 roles
or functions of TA in policy making, developed by TA-practitioners.

Table 1: Typology of Impacts (from Hennen et al. 2004)

Impact
Dimesion/ Issue
Dimension

I
RAISING
Knowledge

Il
FORMING
Attitudes/ Opinions

1l
INITIALISING
Actions

Technological/
Scientific
Aspects

Scientific Assessment
a) Technical options
assessed and made
visible

b) Comprehensive
overview on
consequences given

Agenda Setting

f) Setting the agenda

in the political debate
g) Stimulating public

debate

h) Introducing visions
or scenarios

Reframing of Debate
o) New action plan or
initiative to further
scrutinise the problem
at stake

p) New orientation in
policies established

Societal Aspects

Social Mapping

¢) Structure of con-
flicts made transpar-
ent

Mediation

i) Self-reflecting
among actors

j) Blockade running
k) Bridge building

New Decision Making
Processes

g) New ways of govern-
ance introduced

r) Initiative to intensify
public debate taken

Policy Aspects

Policy Analysis

d) Policy objectives
explored

e) Existing policies
assessed

Re-structuring polcy
debate

1) Comprehensiveness
in policies increased
m) Policies evaluated
through debate

n) Democratic legiti-
misation perceived

Decision Taken

s) Policy alternatives
filtered

t) Innovations
implemented

u) New legislation

is passed
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There are three overall dimensions of impact that TA could be expected to
have: impact in the sense of raising knowledge on issues among policy mak-
ers or in public debate, impact in the sense of forming opinions/attitudes of
actors involved in policy making and the debate, and impact in the sense of
initialising actions taken by policy makers or other actors.

These dimensions are interlinked with the dimensions of the issues that TA is
expected to generate knowledge about. It has to deliver comprehensive and
unbiased information on the technological and scientific aspects of the issue
that is at stake and in order to do this it must describe the societal aspects,
meaning providing knowledge about the relevant actors and the possible
social conflicts that can evolve around the technology under consideration.
Furthermore, it must analyse the policy aspects of the problem and develop
policy options.

Raising Knowledge represents the classical TA functions. It refers to the per-
ceived deficit in knowledge of scientific facts that is sometimes seen as the
cause of issue at stake. The three roles in the column Raising Knowledge are
directly related to the content of the TA process and its outcome; these make
relevant actors aware of new aspects of the issue. Examples of this are scien-
tific knowledge on paths of technology development, risks, chances, unin-
tended consequences etc. (scientific assessment), interests or perspectives
of actors involved (social mapping) and problems and options of policy mak-
ing (policy analysis).

TA is also a learning process amongst actors that not only raise their know-
ledge level but also change attitudes and opinions about the issue at stake.
Forming Attitudes or Opinions is thus another role that TA can play. Changes
in attitude may occur with regard to new scientific aspects which are now
discussed among policy makers or in public debates (agenda setting). It may
happen that the TA-process or outcome change the way that the relevant ac-
tors see each other or deal with each other (mediation) or that options for
policy making are seen/discussed in another way or that new options become
prominent on the agenda of policy making (restructuring the policy debate).
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Initialising Action means that a TA process influences the outcome of the pol-
icy making process. Regarding the scientific aspects of the issue at stake a TA-
process may lead to new R&D policies, such as initiatives to further scrutinise
aspects of the problem. With regard to the societal aspects (e.g. actors, con-
flicts) policy makers may conclude from a TA-process to initialize new ways
of decision making (e.g. to set up a programme of public discourse or include
social groups in the decision-making process). Apart from such initiatives
which can be seen as new forms of dealing with a problem it might well be
that TA leads to a definite political decision (in the sense of closure of de-
bate): e.g. to implement a technology that was scrutinised with regard to its
pros and cons, or to set up legal rules for implementation.

2 Towards a Global Technology Assessment?

As the evolution of TA described above shows, it must react and adapt to con-
tinuously changing situations in which S&T take place. A next step in this is
the global level. The aim of developing a global approach for TA comes from
the growing need to assess S&T on a global level. This in turn emerges through
a situation in which S&T are becoming more and more widespread in their
development and effects. Technologies extend worldwide and influence the
lives of people in very different countries or cultures almost simultaneously.
Therefore, when looking at most developments (economic, cultural, techno-
logical, social, etc.) in our world today, the concept of globalisation is inevita-
ble in order to better understand how these actually take place. Studies on
the increasing global scope of changes have emerged since the 1970s, focus-
ing on various developments such as the rise of a global economy, global
cultural practices, political processes on a global level, the worldwide move-
ment of people including new forms of identities and communities as well as
new social hierarchies and forms of inequality (Robinson 2007: 125). The anal-
ysis of these global issues has been done in numerous areas ranging from
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social sciences, history to law and natural and applied sciences. Overall, glob-
alisation can be described as the intensification of social relations across
the world, which links the local to events happening far away and vice versa
(Giddens 1990). Yet, whether globalisation is a process or a condition,
whether it is mainly economic, cultural or political remains contested (Robin-
son 2007: 127).

In light of global effects of science and technology as well as global challenges
there is an increasing need to find methods and frames for coping with, but
also shaping these developments. Next to more or less established forms of
national TA, this calls for a searching of global approaches. The frame of TA is
the orientation based on the problem at hand, which then determines the
methods used or the addressees targeted. From the increasing relevance of
global effects and challenges comes a further problem orientation for TA:
How to respond to these (new) global transformations? In the context of
global S&T developments and effects as well as challenges what forms of
global TA are needed and what can a global TA framework look like? Scaling
TA up to a global level also means to look for common ground: Which aspects
of debates can be found in all countries or cultures dealing with S&T develop-
ments? But at the same time to look at how TA (or TA-like activities) are un-
derstood differently in countries.

Accounts on the shortcomings of TA and possible new forms can be found,
especially in relatation to sustainable development (Ely et al. 2011). TA has
the potential to help prioritize and identify more effective or sustainable S&T
policy decisions, but the critique here is that conventional TA often does not
deliver, especially in the so-called developing world. In this case, TA, as a
Western concept, may tend to give inadequate accounts of the existing social,

3 General shortcomings and critique, especially of parliamentary TA can be found related to
the first Office of Technology Assessment (OTA) established 1972 by Congress in the U.S.A.
Here is was claimed that OTA lacked objectivity, was slow in assessing, limited view of conse-
quences (focusing more on economic ones than on ethical or social effects) or lack of stake-
holder involvement (Ely et al. 2011: 17; for more on OTA see for example: Bimber and Gus-
ton 1997).
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technical or environmental situations or uncertainties and miss local power
structures that shape S&T developments. This means that new forms of TA
are needed, ones that “position technologies within dynamic pathways of
change at the system level, recognise alternative understandings of these sys-
tems by different groups within society and attempt to build resilience in the
face of pervasive uncertainty” (Ely et al. 2011: 10). These new models of TA
should adapt to the world around them. They should combine participation
of decision makers with citizens and technical experts. Moreover, they should
be networked rather than central in their location (e.g. an office of TA). This
can enable an opening of the output provided by TA to wider policy discus-
sions as well as bringing wider inputs into the assessment?. The global level of
new models of TA can be achieved through the inclusion of an array of organ-
isations throughout the world, that can be included in TA activities. This idea
goes beyond the old TA concept of a country-based and government-led ac-
tivity, and redesigns it towards “more transnational, networked, virtual and
flexible” (Ely et al. 2011: 21).

The apparent challenge of TA in today’s world can be regarded as the need to
be applied at a global level of assessment and result in corresponding global
policies. Yet, this raises new questions in terms of how TA methods are able
to incorporate and deal with numerous cultural differences, and what TA for-
mats could have the potential to be useful in various cultural contexts?

3 Towards a Global TA Framework

The above shows the apparent need for a global TA. Based on this thinking,
we need to further specify the parameters that effect such a possibility. In
other words, what influences the creation of a common functioning TA across

4 One example of a wider inclusion and taking action regarding technology development espe-
cially in the developing world is the Appropriate Technology Movement (Hazeltine & Bull
1999; Pearce 2012 or http://apptechdesign.org/).

10
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the globe? As we have already witnessed in Europe, there are certain dynam-
ics that are particularly important in the development of TA. These are con-
textual influences that delineate the positioning and function of TA. As our
aim is to develop a common TA framework, it is vital to reach as much com-
monality as possible in the context that TA functions in. This is needed in or-
der to be able to develop meaningful national comparisons, but also in order
to be able to approach the analysis of common challenges on equal footing.
This is not to say that we argue for an identical TA around the world; that
would simply be impossible and not desirable. We should nevertheless strive
for a critical mass of commonalities that can create a common framework in
which TA can function.

Institutional Setting

Commonalities can be found in the way that TA is understood and structured
across the globe. The institutional setting of TA is one aspect that deserves
attention since it has significant repercussions on how it is viewed and func-
tions. This refers to the particular organisational structure of the TA institute
(or similar organisations), such as the mission, location in the decision-making
system, clientele and image (Cruz-Castro & Sanz-Menendez 2004).

The foremost contextual parameter is whether the TA institute is directly at-
tached to the national legislature, i.e. whether it is “parliamentary TA”. In Eu-
rope, there is a number of TA institutes that belong to the official national
legislature structures, prominently in Germany, France, Norway and Switzer-
land. No such TA settings exist in non-European legislatures. Alternatively, the
TA institute could have a more independent status as an academic research
institute with an additional policy advisory role. The difference in this setting
creates clear limitations in the TA process and the impact of its work.

It is important to note here that the content of the work does not necessarily
change due to the location of the institute. We have examples of parliamen-
tary institutes that are very active in initiating public debates, running partic-
ipatory processes and function as bridge-builders (e.g. in Norway) and also

11
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non-parliamentary institutes that focus on S&T analysis and options assess-
ment via research programmes (e.g. in Germany). This diversity though does
not invalidate the overall distinction, since the main client is different in these
cases: a parliamentary office can only work on issues that are of interest to
the national parliament and in ways that the members of the parliaments
have sanctioned. And although by no means guaranteed, there is normally a
direct input in the decision-making process.

Policy paradigm

The policy system that dominates the country in which TA is functioning, nat-
urally poses strong influence in its functions and working dynamic. This does
not necessarily refer to political economy, since nowadays it is hard to find
direct connection between political economy and S&T developments. This is
not to say that S&T is free from ideology; far from it. But the facts show that
whether nominally communist or capitalist, central planning or free market
led, a country that advances its S&T system faces similar issues and chal-
lenges. The policy system affects the way that TA works via the decision-mak-
ing structures and the main actors in them, in other words in the way innova-
tion is conceived and promoted.

State versus market driven innovation, is a basic distinction that has a direct
impact in TA functions. Where the state is the prime mover of the innovation
system, public organisations have the main say and are the main funders of
S&T developments. TA, as an established public service with independent sci-
entific credentials, has a key role in influencing policy-making. Its proximity to
the state can be a benefit in such an innovation system, so long as its inde-
pendence can be assured. State-driven innovation should ideally be geared
towards the public good, free of political bias, and this can provide TA with a
direct influence in policy-making.

In @ market driven innovation system, S&T developments are led by private
initiatives. Profit is naturally the main motivation, but this need not be in con-
flict with the public good. Market decisions are influenced by social needs,

12



The Case for a Global Technology Assessment

therefore issues of risk, acceptance, sustainability and fairness play a signifi-
cant role. TA plays a double role here: either as an independent assessor
tasked by market forces or as a legislative advisor on the behest of public
bodies. In any case, in a market driven system, hazard identification (for
health or the environment) are predominant issues in the TA process.

Values systems

Similar, but not identical, to the policy system, TA is influenced by the domi-
nant values that are evident in each society. By values here, we mean the
standard social norms of behaviour and the overall understanding of right and
wrong. This is usually expressed through traditions, religious beliefs or politi-
cal ideology. This is a context that cannot be disregarded when analysing S&T
developments and attempting to provide realistic and sustainable options for
action. Although this is not a straightforward undertaking and it also requires
input from additional social scientific disciplines such as anthropology, politi-
cal sciences and sociology, the analysis of the dominant values in society that
influence the views and debates on new technologies, is a necessary ingredi-
ent in a global TA. In-built in this process, is the study of basic cultural influ-
ences in S&T developments that can be undertaken through the analysis of
key policy documents (e.g. constitutions, strategy papers), relevant surveys
(e.g. on S&T ethics) and input from key actors (e.g. Ladikas et al. 2015).

Innovation Development Stage

The state of the innovation trajectory in the particular area of analysis, is an-
other important factor in the operation of comparative TA. This refers to the
concept of timing in the innovation process and how that effects the assess-
ment of new technologies. As a rule of thumb, the earlier TA enters the inno-
vation trajectory, the more possibilities there are to shape the future of the
technology at stake, but at the same time, the more partial and imprecise the
available information is. On the other hand, the later TA enters the trajectory,
the more complete and comprehensive the knowledge over the technology
is, but at the same time, there is less influence in the innovation strategy.

13
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There is no obvious solution to the problem of timing and it is also not directly
related to institutional settings. The location of the TA institute in the deci-
sion-making structure does not necessarily help it to identify the right time in
the innovation trajectory for assessment. It is actually not uncommon that
policy structures are too inflexible to recognise the potential trajectory of a
particular technology and as a consequence, are not able to initiate a policy
relevant TA analysis. A possible solution is to be found in enhancing the inter-
nal institutional flexibility to take advantage of individual experience and
knowledge of the innovation context.

Science and Technology Priorities

Not every country has the same S&T priorities. Despite the fact that there are
so many global problems that need global solutions, each country also
has unique needs that require specific solutions. Technological development
is interlinked with socio-economic development and although there is no
rule on which technologies are appropriate at which stage of development,
there are certain commonalities that need to be taken into consideration.
For instance, nanotechnologies are providing countless opportunities for
product development but also result in very similar challenges (e.g. unin-
tended health or environmental hazards) that TA is required to assess. At the
same time, countries like Germany develop health applications (e.g. drug
delivery) while other countries, like India, focus on environmental applica-
tions (e.g. water filters). The reason for this discrepancy is simple: different
needs and expectations. A global TA has to take into account the different
priorities created by different socio-economic needs, which in turn result in
different challenges.

14
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4 The Scope of this Book

It is clear we cannot provide in this book a definitive global perspective but
instead, ‘a’ global perspective. To start with, global perspective means full
global representation that we do not have in this book. It also requires empir-
ical research that we do not undertake here either. What we do is open up
the discussion by describing how TA is being done in a number of key coun-
tries with intensive S&T programmes, and offer perspectives on how a global
TA could be applied and which vital ingredients it should have.

China, India, Australia, Russia and Germany have been chosen as case studies
in TA. There is an obvious reason for this: all these countries have a strong
S&T sector and economies that are partially, if not predominately, based on
it. The need for TA is evident and they represent a spectrum of TA develop-
ments. From countries with a strong, well-established TA presence (Germany)
to those with limited experience in it (China, Australia) to those with little
knowledge in it but with experience in similar processes (India, Russia). They
also represent very different policy systems, cultures, values and socio-eco-
nomic trajectories. These are all key issues in our inquiry.

One can reasonably argue that there are other interesting countries, repre-
senting different TA experiences, policy systems or cultures. Countries that
one cannot disregard in a global TA perspective. This is of course true and
there is a slight ‘EurAsia’ bias in the choice of countries. But one should start
from somewhere and our choice is very useful for the purposes of this book.
If one understands how TA functions in such diverse countries, then one can
start devising a common global framework. This is the first step towards a
global TA. This is our aim.

15
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Germany is, with about 82 million inhabitants, the country with the largest
population in Europe and covers an area of around 360.000 square kilome-
tres. It has a population density of about 230 people per square kilometre,
making it one of the most densely populated countries in Europe®. It boarders
with nine countries and is located in central-western Europe. It maintains a
social welfare system including universal health care and laws on environ-
mental protection as well as universities free of tuition.

After World War Il followed a time of rapid reconstruction and development
in (West-)Germany. A lasting period of low inflation and industrial growth
lead to a advanced social market economy. Germany is the worlds fourth larg-
est economy by nominal GDP (an estimated $3,7 trillion) and ranks fifth ac-
cording to purchasing power parity ($4,2 trillion)?. Despite the social welfare
system with redistribution measures, the wealth is distributed relatively une-
qual (for European standards), which results in a Gini coefficient (scaled from

1 http://www.germany.travel/en/travel-information/germany-at-a-glance/germany-at-a-
glance.html

2 http://www.imf.org/external/pubs/ft/weo/2017/02/weo-
data/weorept.aspx?pr.x=19&pr.y=208&sy=20158&ey=20228&scsm=1&ssd=1&sort=coun-
try&ds=.&br=1&c=134&s=NGDPD%2CPPPGDP%2CNGDPDPC%2CPPPPC&grp=0&a=
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0 to 100) of 29.5 in 2016 which ranks 13 in the EU (Gini coefficient in the EU
2016 was 30,8)%.

The German “Grundgesetz” (Constitution) was established in 1949 by the oc-
cupying Western Allies with amendments made in 1990 under the reunifica-
tion of Germany. The Constitution regulates the basic political structure of
Germany: a federal parliamentary republic in which the federal legislative
power is assigned to the parliament (Bundestag) as well as the representative
body of the regional states (Bundesrat). Power is divided between these fed-
eral and state levels as well as between the legislative, executive and judici-
ary. The political structure in Germany is also influenced by the European Un-
ion. This is especially relevant regarding legislation, which shows in the form
of laws passed by EU institutions. For example, regulations are passed and
should be implemented without additional national measures; others, like di-
rectives, require national implementation actions. The Federal Republic of
Germany is a founding member of the European Union, part of the Eurozone
since 1999 and a member of the United Nations, the NATO, the G8, G20 and
the OECD.

Article 20 of the Grundgesetz states that Germany is a democratic and social
state, in which all state authority is derived from the people. This sovereignty
of the people means that any form of state power must be legitimised by its
citizens (e.g. by elections). This is extended to the right of any German to re-
sist any person trying to abolish the constitutional order, if there is no other
possibility. This outlines the importance of resistance, which is an inheritance
of Germany’s past dictatorship under the Nazi regime. The Constitution also
defines the roles of different government institutions with a strong emphasis
on distribution of power and decision making. The Bundestag is elected by
German citizens and performs the legislative process as well as providing par-
liamentary scrutiny regarding the work of the government. Members of the

3 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_dil12&lang=de (in German)

20


http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di12&lang=de

Technology Assessment in Germany

parliament also decide on the federal budget. This system also gives consid-
erable power to the 16 German states and through the Bundesrat they par-
ticipate in the legislation process.

The official head of state is the Federal President, yet he or she has mainly a
representative role keeping a distance to party politics. All federal laws must
be signed by the President. The head of the government is the Federal Chan-
cellor, who is elected by the members of the Bundestag for a four-year term.
The German Cabinet is the main executive body of Germany and consists of
the chancellor and cabinet ministers. The Bundestag itself is also elected for
four years, a party must have at least 5% of votes or at least three directly
elected seats in order to be eligible for the parliament. The 19 German Bun-
destag (from October 2017) has 709 members.

The German economy is the largest in Europe; in 2017, the GDP increased by
0.6%* compared to the year before. Foreign trade is of great importance to
the German economy, with a trade positive balance of €249 billion in 2016°,
the highest in the world. S&T is closely tied to economic growth and political
stability, which is apparent in the continuous rise in funding for public re-
search mainly via the Ministry of Education and Research (BMBF)®. In 2013
the budget of the ministry was €13.7 billion, in 2017 it was €17.6 billion’. The
research and development funds of the German economy were about €62.5
billion in 2015, together with public funding this means about €90 billion for
research and development (in 2015) and equates to about 3% of the GDP.
This corresponds with European strategies of spending about 3% of the GDP
for R&D per year (BMBF 2017: 9).

https://www.destatis.de/EN/FactsFigures/NationalEconomyEnvironment/NationalAccounts/
NationalAccounts.html;jsessionid=7090DDAB6540CAA1C0098669A11104A1.InternetLivel

5 https://www.destatis.de/EN/FactsFigures/NationalEconomyEnvironment/NationalEconomy-
Environment.html

Other Ministries include mainly: Economy and Energy as well as Defense (BMBF 2017: 17)
https://www.bmbf.de/de/der-haushalt-des-bundesministeriums-fuer-bildung-und-for-
schung-202.html
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Germany’s national S&T structures are also relevant in the European context;
e.g. 30% of all R&D funds from the European Commission go to Germany
(BMBF 2017: 9). The national government’s main decision-making body for
S&T is the BMBF. It funds research across all areas and also professional train-
ing and apprenticeships. The Ministry is made up of different departments,
which are separated according to thematic areas such as digitalization, Euro-
pean and international cooperation, key technologies, health technologies or
sustainability research®. The BMBF provides the basic funding for the large
research organizations such as the Helmholtz Association, the Max Planck So-
ciety and the Fraunhofer Gesellschaft. In the area of research, the BMBF de-
velops strategic lines described in the High-tech Strategy (HTS), which sets the
main priorities for several years®.

This document shows the close ties between societal well-being, innovations,
prosperity and competitiveness. As mentioned, in 2017 the federal govern-
ment spent 17,6 billion Euro on research and development, marking an in-
crease of 9 billion Euro from 2005 to 2017 (BMBF 2017). With this increase
also comes a higher need for legitimization. Therefore, the societal challenges
Germany is facing are closely connected to and often addressed in, the con-
text of technology. It is not only a question of technological but of socio-tech-
nological innovations, which should at the same time guarantee the success
of the industry location Germany. Furthermore, finding responses to these
challenges is more often seen as a mutual undertaking, in which S&T must be
embedded in societal settings. For example, over the last decades demands
for citizen or stakeholder engagement have risen and reached the level of de-
cision makers. This implies that decision making structures as well as the fund-
ing and conducting organizations in research, science and technology increas-
ingly frame their activities in the context of societal challenges.

Overall, public research, science and technology in Germany can be located
within different types of research institutions which include universities, non-

8 https://www.bmbf.de/en/political-staff-and-organization-1403.html
9 https://www.hightech-strategie.de/de/The-new-High-Tech-Strategy-390.php
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university research institutes, federal as well as state institutions'®. Four
unique national research organizations make up a large part of S&T activities.
These are: The Helmholtz Association, which is committed to long-term re-
search goals; The Fraunhofer Gesellschaft, which is mainly focused on applied
research for private and public enterprises; The Leibniz Association, which
conducts basic and applied research; The Max Planck Society, which is mainly
committed to basic research, often in natural and life sciences.

In the context of the assessment of S&T, the BMBF has a division that is ded-
icated to funding research on the social relevance as well as the chances and
risks of technologies and innovation. The Innovation and Technology Analysis
(ITA)!! of the BMBF focuses on innovation and multiple dimensions of future
developments, addressing issues such as possible ecological or economic out-
comes of S&T, respective societal and ethical debates, or legal questions that
may arise. In this way the BMBF funds inter- and transdisciplinary research in
the wider field of technology and its societal, ethical or economic perspec-
tives. Further, the projects have direct input in the ministry’s decision-making
procedures. ITA also supports participatory processes in order to include citi-
zens in the assessment of S&T. The explicit goal here is to make decisions in
S&T policy comprehensible for citizens. The projects conducted in the ITA
framework can be regarded as technology assessment and a balancing of
chances and risks. Overall, ITA as such has a very positive understanding of
innovation as a way to solve societal challenges and provide a better future
(Grunwald 2018a: 19ff.).

When looking for main advisory structures or bodies related to TA in Ger-
many, several institutions can be named. Perhaps the most relevant one is
the Institute for Technology Assessment and Systems Analysis (ITAS) in the
Karlsruhe Institute of Technology (KIT), which is one of the largest and
longstanding institutions doing TA in Europe. Since 1990 the Office of Tech-

0 https://www.research-in-germany.org/en/research-landscape/research-organisations.html
1 https://www.bmbf.de/de/innovations-und-technikanalysen-ita-937.html (in German)
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nology Assessment (TAB) at the German Bundestag, which advices parliamen-
tarians in an independent and institutionalised form, is operated by ITAS.
Here the advice aims at providing knowledge as a basis for decisions to be
made by the Parliament, but can also influence decisions in ministries or other
administration. Over the years, Parliamentary TA has become an established
practice in the German context, although institutionally still dependent on the
will of the Parliament and the parties in it. Overall, TA in Germany has devel-
oped in several institutional forms over the years. This ranges from organisa-
tions explicitly concerned with assessing the societal, environmental or eco-
nomic implications of S&T to more ‘conservative’ ones which have changed
from a previous scepticism of TA to its inclusion into their work (Grunwald
2018a: 12).

In the following a list of main institutions concerned with TA is given, ranging
from traditionally more technically oriented to focused on social implications
and providing advice on S&T in the German context:

e  Acatech — the national academy of science and engineering repre-
sents the German scientific and technological communities, in
Germany and abroad. As a working academy, acatech supports pol-
icy-makers and society by providing qualified technical evaluations
and forward-looking recommendations. In 2008, acatech joined the
national academy, which was jointly funded by the federal govern-
ment and the federal states. The Convention for Technical Sciences
of the Union of German Academies of Sciences (founded in 2002)
became acatech??.

° VDI/VDE Innovation + Technik GmbH was formerly established from
the Federal Ministry of Education and Research as a technology
center (TZ). The task of the VDI-TZ, which was founded in 1987 as a
department within VDI, was to promote technological developments

2 https://www.acatech.de/uk
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in the microelectronics and physical technologies departments. To-
day VDI/VDE provides guidelines which specifically incorporate val-
ues such as safety, health, environment or social quality and aim to
guide engineers for developing technologies accordingly®3.

e  The EA European Academy of Technology and Innovation Assess-
ment GmbH analyses the relation of knowledge and society given
that science, technology and innovation change societies rapidly.
The EA informs policymakers and business managers when facing the
economic, social and political challenges presented by developments
in science, technology and innovation. The Academy was established
as a non-profit corporation in 1996 by the Federal German state of
Rhineland-Palatinate and the German Aerospace Center (DLR).

° IZT — The Institute for Futures Studies and Technology Assessment
was founded in 1981 and examines in its future studies long-term
futures, e.g. with assessing scientific-technologic developments,
including the impact on society, economy and politics over dif-
ferent time horizons and pointing out new perspectives and options
for action®®.

e  The Fraunhofer Institute for Systems and Innovation Research ISI
analyses the origins and impacts of innovations. They research the
short- and long-term developments of innovation processes and the
impacts of new technologies and services on society. Founded in
1972 ISl Fraunhofer provides recommendations for action and per-
spectives for key decisions®®.

e  The Netzwerk TA was founded in 2004 and is a network of about 40
institutional and 250 individual members from Germany, Austria and

3 http://www.vdi.eu/

1 https://www.ea-aw.org/

5 https://www.izt.de/en/

16 https://www.isi.fraunhofer.de/en.html
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Switzerland. It aims to support the cooperation among TA research-
ers as well as communicate TA to political, scientific, economic and
public actors®’.

Next to these, as mentioned, the German Parliament itself has a committee
for Education, Research, and Technology Assessment and through this sets
the agenda for the Office of Technology Assessment at the German Bundes-
tag (TAB), a main advisory body for the parliament. The topics and issues TAB
addresses have to are found in consensus with all parties in the Parliament,
not only the leading majority. Using internal as well as external expertise, TAB
writes reports which specifically address the parliament in order to support
better informed decisions (Grunwald 2018a: 15ff.). TAB is run by ITAS, itself a
research centre in the Helmholtz Association. ITAS is one of the largest re-
search institutes for TA worldwide and as such, it focuses on the theory and
practice of TA, producing knowledge for policy, decision makers and the pub-
lict®. The institute’s wide field of activity ranges covers ethical, ecological,
social, political or cultural topics and issues. Main funding comes from the
BMBF (basic funding) as well as third-party funding (other ministries or Euro-
pean Commission).

This shows the unique position of TA in Germany: it is institutionalised, both
on the level of advising politics and on the level of research. In addition, it
seems to slowly but increasingly becoming more established among actors
from the field of S&T itself, as the activities of VDI and acatech show. Of
course, as past experiences of the Office of Technology Assessment (OTA) at
Congress (USA) and its eventual closure have shown (see Chapter 1), TA is
always in a state of uncertainty, dependent on political will (especially for Par-
liamentary TA). In Germany, as in several other European countries much ex-
perience in the practice of TA has been gained over the years and networks
established (e.g. European Parliamentary Technology Assessment EPTA)
providing a fairly stable ground for future work in TA (see also chapter XX on

7 https://www.openta.net/netzwerk-ta (in German)
8 http://www.itas.kit.edu/english/index.php
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TA in Europe). For Germany and its S&T developments, it is essential to have
structures that can respond to growing demands for inclusion, anticipation or
expert advice. The role of TA in Germany could ideally be seen as a “balanced
mediator” between S&T developments in the context of prosperity and com-
petitiveness and issues of sustainability or engagement. Yet, increasing de-
mand for engagement of citizens or stakeholders as part of the assessment,
but also in the decision-making process itself raises issues especially in a rep-
resentative democracy like Germany.

Within the S&T structure in Germany, TA has a clear role as an advisor to pol-
icy and decision makers, especially in form of Parliamentary TA. Here the TAB,
which has the explicit role to provide advice for the Parliament, but also other
institutions doing TA have political “legitimacy”, which is also based on their
autonomy regarding the assessment. Yet, as TA is often changing as a re-
sponse to new challenges or demands, the future of TA activities in Germany
may also include different, more experimental forms. This can already be
seen in the context of “Real-Labore” (real-time laboratories), which aim to
create spaces for transdisciplinary research for transition processes towards
sustainability®®. This blurs the lines between advice, research, addressees and
transformation processes and defines new roles for TA. This also shows that
TA is dependent on and unique to the political, but also socio-cultural context
in which it takes place and has to evolve accordingly.

2 Science and Technology Priorities and Values

The protection of individual liberty and dignity is a main goal in the German
Constitution. Its first article states that: “Human dignity shall be inviolable. To

9 One example for this is the “Urban Transition Lab 131”, a project run at ITAS aiming to transi-
tion urban development in a specific quarter in Karlsruhe, Germany:
https://www.itas.kit.edu/english/projects parol5 qzrealab.php. Real-time laboratories are
also referred to in the overall strategy of the BMBF (BMBF 2014: 45).
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respect and protect it shall be the duty of all state authority” (Federal Ministry
Justice and Consumer Protection). Issues of human and civil rights make up
many articles of the Constitution and cover topics such as the right to freely
develop one’s personality and the right to life and physical integrity or the
freedom of speech and the press. Further, Article 5 guarantees freedom to
arts and sciences, research and teaching. In principle Germany’s democracy
is not just a formal one (guaranteed by the Constitution) but also represents
a system of values in which the free democratic basic structure is an inviolable
norm. This has developed based on the historical context of the Weimar Re-
public, in which the even basic rights in the constitution could be changed
with two thirds majority, which gave way to the National Socialist Party taking
power in 1933.

These values correspond to European ones, such as citizens’ rights, equality,
justice, freedom, solidarity, which are the main principles of the Charter of
Fundamental Rights and the European Union Treaty of Lisbon, as well as sus-
tainability (Schroeder & Rerimassie 2015: 53ff.). Here we can see the embed-
dedness of Germany and the European Union, also in a formal sense, as the
principles of the EU treaty also regulate the national levels. This also applies
to S&T policies and strategies.

Regarding S&T priorities and underlying values, the main strategic document
for S&T in Germany, the High-Tech-Strategy, is key as it presents the broad
vision of research, science, technology and innovation for the next years?°.
The HTS is referred to in the coalition agreement of the government (2014-
2017) and is presented as the main document to lead research and innova-
tion, also mentioning the importance of research on the social implications of
S&T. The current HTS from 2014 gives the thematic frame in which public
funding and stimulation of innovation take place in Germany. It therefore pro-
vides a good representation of the strategic priorities in Germany and their

20 The Ministry provides an English version of the strategy from 2014 here:
https://www.hightech-strategie.de/de/The-new-High-Tech-Strategy-390.php. The High-
Tech-Strategy as a tool has been implemented for around 10 years.
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connection to underlying values. The main challenges and topics the current
HTS addresses are: digital economy and society, sustainable economy and en-
ergy, the innovative workspace, healthy living, intelligent mobility and civil
security (BMBF 2014: 5). These are regarded as holding high innovation po-
tential as well as dealing with global challenges and future well-being. As
such, these foci tie the need for research and innovation to the future pros-
perity and quality of life in Germany. Here, we witness the close connection
of the development and (public) funding of S&T and the societal goals of en-
hancing well-being, prosperity and growth.

A further important part of the HTS, next to the thematic priorities, is the em-
phasis on the process itself. Here, the underlying values of a democratic, ide-
ally open society can be found. Next to the procedural aspects of providing a
creative ground for the flourishing of innovation, the HTS highlights the need
for widened ideas of innovation: “We are emphasising an expanded concept
of innovation that includes not only technological innovation but also social
innovation — and that includes society as a central player” (BMBF 2014: 4).
The more conventional focus on enabling better transfer between science,
research and industry is expanded, at least in the vision of the HTS, to include
various actors of society: “We are promoting innovations and future technol-
ogies not for their own sake but for their ability to provide clearly recogniza-
ble social benefits. Within our innovation culture, we are integrating pro-
cesses for identifying and assessing the societal opportunities and risks that
are tied to the introduction of new technologies” (BMBF 2014: 10).

Next to core elements of the HTS such as networking and transfer, increasing
innovation strength or providing an innovation-friendly framework, issues of
transparency, communication and participation are also addressed (BMBF
2014: 13). Here, the inclusion of citizens and stakeholders is seen as a way
towards ‘better’ innovations that are broadly accepted within society. This
rests on an understanding of participation for the support of innovation and
as a way for the “Federal Government [...] to promote development of a par-
ticipatory, innovation-friendly culture, with the help of new initiatives and
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formats. For example, it plans to enable interested citizens to help shape in-
novation policy and it plans to improve its information provision regarding
new technologies” (BMBF 2014: 45).

The move towards more inclusion, although often vague in the question of
what useful formats are and how they can be incorporated in the political
system, can be seen as a way to increase the legitimacy and acceptance of
policies and S&T itself. The basic assumption is that assessing the risks and
opportunities of new technologies cannot be left to experts; it requires a wide
range of actors. This can be understood as a form of lay morality (Ladikas et
al. 2015: 104ff.), in which a public discourse or deliberation on the risks or
benefits but also the boundaries of S&T take place. Yet, when looking at the
HTS, it is often unclear what role participation should play: this ranges from a
way to gain acceptance to being an integral part of transdisciplinary research
(e.g. real-time laboratories). This of course is highly relevant for TA, which is
often seen as having a main role in facilitating participation.

Apparent in the HTS are the underlying motivations for driving research and
S&T development. Well-being, prosperity as well as Germany’s dominant po-
sition in the light of global competition are referred to throughout the docu-
ment. These can be related to main values that lead many of the S&T debates
in Germany. These include the fundamental rights of individuals and their dig-
nity, as stated in the first paragraph of the German Constitution as well as
freedom, citizens’ rights, justice, equality, which are fundamental European
values (Schroeder & Rerimassie 2015: 53ff.). Main topics of the HTS, like well-
being, health or security, as mentioned above, can be directly connected to
basic values, rights and freedoms. They form the prerequisite for the framing
of priorities and challenges (e.g. individual freedom and dignity is the require-
ment for focusing on well-being, security or healthy living).

Also important in this context is sustainable management, which is consid-
ered one of the priority tasks of the future. The HTS describes the way we
produce and consume should be more resource-efficient, environmentally
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friendly, socially acceptable and thus more sustainable. Research delivers in-
sights how human activity affects the climate and complex ecosystems. Over
the past decades the German political landscape has been highly influenced
by sustainability or sustainable development, which has also shaped debates
in the context of S&T?L. This is often connected to the idea of responsibility
(e.g. for future generations) and as such also determines the priorities of S&T.
For example, the energy transition or the highly contested discussions on nu-
clear waste disposal are often debated the context of sustainability. This can
be seen as a specific characteristic of Germany, as the value of sustainability
has become important in regards to the wider understanding of responsibility
(in S&T) (Ladikas et al. 2017) as well as created concrete measures, instru-
ments and tools (e.g. for industry standards). Also, it has brought to life nu-
merous local or regional initiatives that aim to re-shape how development or
progress are understood?2.

This all frames the way in which S&T developments are debated and gov-
erned. Generally, in Germany (as well as Europe), the discourse on possible
risks of S&T is predominant over that of innovation, which relates to the im-
portance individual’s rights and their protection and safety. This is different
to other countries such as China or India, in which the discourse on innovation
is stronger (Stemerding et al. 2015: 109). Debates and discourses on S&T de-
velopments and implications for individuals and society can take place in
more professionalised ways, but also in form of dialogue formats or public
controversies. Discourses of reflexive ethics often take place in established

21 An example is a Helmholtz coordinated project from 2003, which developed an integrative
sustainability concept focused on providing rules and reference points, flexible enough but
also robust, for actual use in practice (e.g. in areas such as mobility, living and building, food
and agriculture. (for publications see: https://www.itas.kit.edu/english/gze.php) A more cur-
rent project is one on sustainability management for non-university research centres (LeNa)
from 2016, which developed a framework for Helmholtz, Fraunhofer and the Leibniz Associa-
tion. (see: https://www.itas.kit.edu/english/2016 055.php)

One example of this is the ITAS project “Quartier Zukunft”, which is a local urban initiative to
make a city quarter more sustainable in a wider sense. This includes transdisciplinary activi-
ties regarding consumption patterns, or economic and social aspects.
http://www.quartierzukunft.de/en/
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committees, such as the German Ethics Committee. Lay morality (debates by
actors with no specific scientific expertise, but with a claim to be heard) forms
another important space for debates on S&T. In Germany, as seen in docu-
ments like the HTS, this area is increasingly gaining importance for policy. By
stressing the significance of participation and the inclusion of citizens and
stakeholder within the decision-making process, there is a certain overlap be-
tween the procedural level of institutionalised ethics and the ethical debates
of lay people. Of course, the actual inclusion of outcomes of participation re-
mains challenging for Germany, as it is in many other countries. These newer
formats present a kind of “disruption” to the established representative dem-
ocratic system. The underlying value of the individual’s rights, also to be
heard, regarding decisions on S&T, often forms the basis for demands of par-
ticipation. This shows that, as in any society, values or normative framings are
not set in stone and do not directly result in action (or non-action). Instead
they are socially debated and conflicts can occur. Especially in the context of
lay morality, debates and disagreements between different groups are an es-
sential part of how priorities are negotiated and then defined or changed.

Political decisions in Germany are often characterised by a balancing of val-
ues. They can revolve around the protection of individual rights and the wel-
fare of the general public. The different poles are particularly evident when it
comes to ethical issues, e.g. when introducing a new technology. Further-
more, the balancing of these different values can also be seen as a value in
itself. As described above, this is an essential part of the value system in Ger-
many and frames many of the debates on S&T.

This can also be traced in one of the main areas in the HTS. Civil security,
which includes topics like security research, cyber and IT security and secure
identities, has become important because societal and technological devel-
opments, such as the wide-spread use of the Internet or increased global net-
working, have raised issues for the public as well as for policy. The protection
of privacy and individual freedom have become key issues for the government
in the light of ever evolving technological advances. In Germany, we can see
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the link between the S&T priority of civil security and the research or devel-
opment needed for this and the basic values of rights and freedom for citi-
zens. The HTS makes this clear: “The Federal Government’s aims in this area
include helping to safeguard individual freedom. Solutions in this area also
help enhance citizens’ security and quality of life — and they help to
strengthen the civil security sector” (BMBF 2014: 28). Efforts can further be
tied to the value of equality since another objective is to protect privacy and
freedom in the Internet in order to also ensure opportunities for all persons
to participate (BMBF 2014: 28). This also shows how values are used for argu-
mentation (and legitimization) of funding certain S&T areas. Furthermore, we
see the importance of societal use or application of research and technologies
in funding and policies. Naturally, this is an ongoing issue that depends on
negotiations and debates among a variety of actors.

Another example of S&T debates that shows the underlying values in Ger-
many is the development of service-robots, especially in the area of care. An
ageing society and demographic change in Germany are dominant societal
challenges, which bring about debates on possible technical solutions. This
means that S&T priorities are, for instance, focused on developing robotic sys-
tems and including them in the daily lives of people in need of care. Expect-
antly, this area raises very sensitive issues such as privacy, access or dignity,
also in connection to individual rights. A recent project on humanoid robots
funded by the Ministry of Education and Research also focused on the area of
health and care, mainly on the aspect whether robots were more accepted if
they resembled humans or not 2. If robots were described as a technical tool
they were more likely to be accepted than if they were assigned more human
attributes such as the ability to act independently. So, even in the area of care,
where qualities such as warmth and helpfulness are important, robots should
not be humanised too much. This example uncovers how values of individual
freedom or dignity, which are ascribed to humans, can also determine the

2 Description on the project: https://www.bmbf.de/de/humanoide-roboter-sympathisch-oder-
unheimlich-4918.html (in German)
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design of technical systems such as robots, which in turn is highly relevant for
S&T priorities.

3 TA state-of-art — Methodologies and Impact

In Germany, there is a tradition of TA as policy advice, which, for instance,
also shows in the form of Parliamentary TA. As described above, the TAB has
the specific mandate (appointed every 5 years) by the parliament to conduct
assessments on agreed topics. It conducts studies and writes reports by col-
lecting expert assessment from different fields of relevance for the specific
technology or issue. The clear addressee of these reports determines the type
of TA that is done at TAB: it focuses on the requirements for the legislative
and aims to “make a difference” in debates and decision making. Some exam-
ples can be named, where TAB reports created discussions beyond the Com-
mittee for Education, Research and Technology Assessment. For example, the
early study on Nanotechnology, which lead to a funding program on Nano-
toxicology as well as a study on a nation-wide electric blackout, which sparked
changes in ministries and municipalities (Grunwald 2018a). In this form of TA
as parliamentary advice, the actors involved are mainly the TA experts, ex-
perts from other relevant areas such as law, ethics or science and the mem-
bers of parliament. Yet, as the blackout report showed other actors can also
become important: such as ministries or local administration. Overall, it is dif-
ficult to clearly trace the effects of TA studies in decision and policy making,
even with a specific addressee (Hennen et al. 2004).

A further level of TA as policy advice in Germany are the projects done for
German ministries, research organizations or the European Commission.
These range from numerous S&T topics, with different foci: social implica-
tions, potential risks and benefits for stakeholders or environmental aspects,
often addressing diverse target groups (e.g. public, policy makers, industry).
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Main actors involved are TA researchers, researchers from other relevant dis-
ciplines, policy makers, but can also include representatives of civil society or
industry as a way to gain further insights on important aspects. An interesting
example of a recently completed large-scale project in the area of TA as policy
advice is the Helmholtz-Alliance “ENERGY-TRANS”, which aimed to give an in-
terdisciplinary perspective to predominantly technical oriented energy re-
search in the German context?*. This project, with work of around 100 re-
searchers in 17 sub-projects, was initiated during a very specific political
climate in Germany: after the nuclear power accident in Fukushima, Japan in
2011 the German government decided on the “energy transition”, i.e. aban-
don nuclear energy and replace it with sustainable energy resources. From a
TA perspective such a rapid policy change means that not only the technical
transitions are enormous, but also the social ones requiring knowledge on the
affected systems as well as knowledge for orientation and action (Grunwald
et al. 2016). This was the focus of the ENERGY-TRANS project dealing with
consumer behaviour, acceptance issues or participation in planning pro-
cesses; in general, research on the transformation of socio-technical systems
and establishment of new infrastructures to meet this challenge. Policy briefs
published during the project showed possible areas for policy action, but also
for industry or research. ENERGY-TRANS was a project with a goal of providing
knowledge in light of fairly fast and substantial changes of the energy system.
The interdisciplinary approach, which became a collective orientation along a
common framework in the course of the project (Grunwald et al. 2016),
shows additional elements of a TA as policy advice.

When looking at TA as public debate, it is important to understand engage-
ment as an essential part of TA’s conceptualisation (Hennen 2012: 30). In this
sense, the inclusion of citizens or stakeholders in order to add to the assess-
ment itself, is key in order to better understand values and perceptions. Here,
two approaches can be identified, although they may overlap in practice. One
is to engage citizens or stakeholders as an element of the assessment itself,

2 http://www.energy-trans.de/english/index.php

35


http://www.energy-trans.de/english/index.php

Constructing a Global Technology Assessment

to better understand the ethical, cultural or social issues and arguments. In
this case, the goal is to improve the knowledge basis and in the longer run
to come to more robust (policy) decisions. As such, this could be an element
of a parliamentary TA study. The second, is to initiate engagement of these
actors as part of the decision-making process itself, for example to help set
S&T research agendas. In Germany, we find many examples of participatory
elements in TA studies, ranging from topics like Nanotechnology, Big Data or
in-vitro meat. In this second approach, different methods (e.g. focus groups,
citizens’ conferences) are used to increase the knowledge basis and to add
to the assessment. Moreover, these activities can open debates and raise
awareness, especially on new and emerging technologies (Grunwald 2018a).

The participation of citizens as part of the decision-making process itself is
rare and difficult to realize in practice. This has to do with the political system
in Germany, as mentioned above. From this perspective, the system has le-
gitimate decision makers in place, elected or appointed, which therefore are
able to make decisions. Often participation aims to create suggestions for pol-
icy action, for example, citizens provide their priorities for future funding of
research. One prominent example of this is the Citizens’ Dialogues on Future
Technologies initiated by the BMBF from 2011 to 2013. These were large-
scale participation events across Germany on the topics of Energy, High-tech
Medicine and Demographic Change. The outcomes were citizens’ reports
with suggestions for priorities and actions. Interestingly ,the Ministry engaged
in a dialogue with the citizens and allowed for a re-framing of the topics dur-
ing the process. Although the reports were given to the Ministry and some
effects in funding priorities can be traced, the large effect on policy decisions
by the Ministry is still missing (Hahn et al. 2014). Overall, even though there
is political commitment and several examples can be named of engagement
initiated by the political arena, some aspects remain unclear. Although the
interest is high and approaches such as Citizen Science are gaining attention
(and funding), it remains difficult to actually integrate participation in decision
making. This is a main challenge for TA.
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Another aspect of TA in public debate that can be mentioned here, in the
context of sustainability, is engagement in transformation processes that has
gained increasing attention in Germany. Here, engagement is understood as
co-design and co-creation of knowledge in transdisciplinary processes (Mau-
ser et al. 2013). An example of this are real-time laboratories, as described
above, which offer spaces for transition processes to unfold. TA’s role in this
context changes from the more distant advisor in parliamentary TA to one
which accompanies processes of change. This of course needs to be reflected
as it brings up issues of distance and embeddedness for TA actors within the
transformation process. TA in this context may move from a more distant ob-
server and assesser to an embedded actor who co-shapes processes.

TA in engineering processes is perhaps the most challenging perspective in TA
as it requires an integrated approach of the assessment. For example, con-
structive TA aims to accompany the development of technologies throughout
the process. The idea behind this approach is to design engineering processes
more reflexive and to integrate values, interests and possible outcomes of
technologies better. This kind of TA is not as common in Germany as the pre-
vious ones, yet examples show specific approaches of integrating TA in devel-
opment. In the area of technologies for health and well-being, bringing to-
gether TA researchers with engineers and developers is being used as a way
to adapt technologies to specific demands and requirements of the users. The
TERRAIN project?® for example, is developing man-machine interfaces which
produce acoustic and haptic signals to support daily mobility and overall more
autonomy. The approach in this project shows that TAis done in close relation
with the development during the entire process, focusing on technical, legal,
economic and especially ethical and social aspects. By accompanying the user
studies and participating citizens, the TA approach evaluates findings and
brings them back into the development process. In this sense, TA researchers

% http://www.itas.kit.edu/english/projects weinl6_terrain.php
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not only mediate between human and machine, but also between affected
people, citizens, experts, and the developers.

Another example of this approach is the project QuartrBack?® which aims to
enable people with dementia to safely and autonomously access their neigh-
bourhood spaces. The technology developed for this purpose should be de-
mand-oriented by locating and monitoring patients as well as connecting to
possible existing care systems. The aim is to combine an “intelligent emer-
gency chain” with a network of relatives, care workers and volunteers, who
can respond in emergencies. Here again, TA is integrated in the development
process by investigating expectations and demands of different stakeholders
as well as accompanying a wide field test which will apply the technologies
and existing systems under real-life conditions.

As these projects show, TA as part of the engineering and development pro-
cess is an essential aspect of assessing technologies, especially if these are to
be applied in sensitive areas, such as health. This approach means a specific
role for TA, which is to mediate between potentially very different stakehold-
ers and find inter- and even transdisciplinary ways to do this. It also means
that TA needs to continuously reflect on its role, especially when close to the
development process. In order for the assessments to be regarded as credible
(also by the various stakeholders), TA researchers have to balance distance
(important for the inclusion of different perspectives and awareness of the
wider context) and closeness (needed for working with developers) in order
to not be seen as merely promoting a certain innovation (Grunwald 2018a:
45). As both projects described above are funded by the Ministry of Education
and Research this shows a certain political will to enable this kind of research
and advice in the German context.

As the descriptions above show, TA is generally well-established on a research
and institutional level in Germany. Currently, the main roles of TA revolve in
the area of raising knowledge through scientific assessments, social mapping

% http://www.itas.kit.edu/english/projects wein15 guartrback.php
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and policy analysis. This covers the “basic” spectrum of assessment as it in-
cludes the scientific, societal and policy aspects; all important for a compre-
hensive understanding of S&T developments within a given societal context.
Furthermore, TA can easily be included in a representative democratic system
as in Germany, since it remains largely independent from the decision mak-
ers. In this sense, raising knowledge is part of the core business of TA in Ger-
many, also because it is a way to map existing conflicts and debates next to
technical options and policies.

Moreover, the level of raising knowledge is grounded in a ‘traditional’, scien-
tific oriented understanding of TA: to provide advice as an independent actor
by assessing all relevant aspects. Also in the area of raising knowledge, TA can
focus on its own assessment. Here, other stakeholders or actors do not nec-
essarily have to be involved, other than as a way to gain knowledge on a spe-
cific question orissue. This role of TA in the German system is especially prom-
inent in the work of the TAB, in its reports for the German Parliament. These
are written by TA experts by including the input of various experts from di-
verse areas, depending on the S&T question. These reports comprise scien-
tific and social aspects and can include policy options. In this case, the frame
and the order of the report is clear: provide a comprehensive overview of the
issues as well as potentials and risks of a specific technology as a basis for
decision making.

In the area forming attitudes and opinions, TA in Germany is mainly con-
cerned with agenda setting, especially stimulating public debate and media-
tion, although this is more complex as it requires the inclusion of stakeholders
or other actors in an active form. In the German context, there is also a strong
and active civil society, meaning that interested public, stakeholders, etc. are
represented by various groups who can organize themselves effectively.
Many issues can be and are addressed by different actors, who are all in-
volved in discussion on S&T. If issues haven’t already been addressed by the
civil society, TA can bring these on the policy agenda.
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In addition, TA in its function of stimulating public debate can actually func-
tion as an impartial mediator for facilitating discussions, based on its finding
from raising knowledge (technical options, social mapping and policies). This
role of mediation is especially significant in the German debate on sites for
nuclear waste, a long and controversial topic with many diverging expert
opinions and political gridlocks. Here, projects such as ENTRIA?’ aim to con-
duct interdisciplinary and independent research, e.g. from possible sites for
nuclear waste, whilst addressing the public as well as research. TA’s role here
is to “build bridges” by conducting assessments and based on those coming
to processes for eventual decision making that are agreed upon by a large
number of the actors involved and are therefore legitimated. This also
reaches into the area of perceived democratic legitimization, in which at least
different opinions are accordingly acknowledged leading the recognition of
the process by all actors involved.

Regarding the area of initialising actions, it is difficult to find direct and causal
connections between TA and specific policy initiatives in the German context.
On some impact levels TA has a clear role (raising knowledge and forming
attitudes), unlike in the area of initialising actions, which remains difficult. In
Germany, TA often resides in the (legitimised) role of the advisor, independ-
ent from decision makers. Enabling actions on the level of policy is difficult for
TA, also because certain decision-making processes are established. There-
fore, an impact of TA towards initialising actions is still difficult to observe.

In the reframing of a debate, TA can offer clarity and possibly new orientation
regarding potential benefits or risks concerning S&T developments, which can
then be the basis for policy decisions. However, introducing new ways of gov-
ernance or even passing new legislation as actions initialised by TA remains
highly difficult in the German context but assumingly also in other countries.
One example of the introduction of a new process of governance can be seen
in the commission for finding a long-term disposal site for nuclear waste. As

27 http://www.itas.kit.edu/english/projects hock13 entria.php
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mentioned above, this has been a highly debated issue in Germany for dec-
ades involving many interest groups and positions. Unique about this com-
mission, which was initiated by the German Parliament (in 2014), was its
structure: it was located at the Parliament, its members were appointed by
the Parliament and the Federal Council. Yet it was not a committee or part of
the party fractions. Instead it was made up of representatives of civil society,
science and national and federal politics and as such prepared legislation, mo-
bilised expert knowledge, engaged citizens and mediated between national
and federal interests. Therefore, the commission itself was not tasked with
finding a final disposal site, instead it developed criteria and recommenda-
tions for the search of a site, so coming to a legitimate, transparent process.
TA aspects were embedded in the commission’s work, as it dealt with societal
aspects, but also how to engage citizens or stakeholders as part of the search
process. As a whole, the commission was able to introduce at least a first step
towards a new process of governance in a highly disputed area?®.

3.1 Future Challenges of TA in Germany

From this brief characterisation of TA’s various roles in Germany, we can also
identify certain challenges and future needs. As a fairly well-established and
institutionalised undertaking, TA in Germany has specific set roles in decision
making processes. As the TAB case shows, there is political will and legitimi-
zation for TA processes as a basis for decision and policy making. Yet, this es-
tablished TA also remains tied to the political system and is dependent on its
goodwill. As the more traditional forms of TA show, this can “limit” the as-
sessment to expert reports and a single addressee (members of Parliament).
Yet, in an increasingly globally connected and networked world with grand
challenges such as climate change, the addressee of the national state can
limit the spaces of action. For TA it is therefore also important, next to the

28 https://www.bundestag.de/endlager-archiv/
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national level, to address the global level. As an experienced TA country, Ger-
many can offer a rich and knowledgeable basis for this, but needs to be open
towards new ways of doing TA in diverse contexts. This also challenges no-
tions predominant in Germany or Europe, that TA is directly tied to demo-
cratic and pluralistic regimes (Grunwald 2018b). Of course, basic aspects of
TA such as engagement and the inclusion of (lay) ethics are directly linked to
a democratic understanding of how policies should be developed. Yet, moving
towards a global level of TA also means reflecting and even including other
value systems. This also means that certain roles of TA as described above
may not be desirable in other contexts and different levels of engagement
might be more appropriate in different value/political systems.

A future challenge for German TA can be regarded as finding conceptual and
practical ways to encounter TA in different settings and value systems. Yet,
building on its wide experiences, German TA can help set the scene for a
global TA community as well as foster reflection on other settings and expec-
tations and demands. In this sense, it could help create a (global) habitat for
TA (Hennen & Nierling 2015: 54ff.). Mutual understanding is the prerequisite
for learning from each other. Already the German context shows that TA, if it
does not want to stagnate, has to react sensitively to changed social condi-
tions and new socio-technical challenges. This shows in the increasing im-
portance of engagement methods in TA processes to the implementation and
research of trans-disciplinary projects. The processual nature of TA, a con-
stant questioning and reflection, is a basic requirement for establishing TA in
other national contexts and then comparing them.

The contexts in which TA can be institutionalised differ. The German case
shows that impulses for the establishment of a TA vary, depending on
whether they are scientifically motivated or in the form of consulting needs
that are politically and socially desirable. For example, the curricula of some
German universities e.g. have in recent years changed to include conse-
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qguences and implications of S&T developments, mainly as an academic en-
deavor®. Further, politics (in the German case the Parliament) can be a strong
driver for TA. Increasingly policy decisions have to be made in the face of un-
sure knowledge as well as diverse implications for society. Here, an institu-
tionalised TA can offer legitimate and independent assessments as well as
policy options. Further, these options can be elaborated and confirmed in
processes of debate between advisors and advisees.

4 German Perspectives for a Global TA

From a national perspective, the established form of TA in Germany is well-fit
for the specific political system. It provides advice on numerous S&T develop-
ments with societal issues, often has a clear addressee (national parliament)
and incorporates different kinds of knowledge (e.g. expert or lay perspec-
tives). As a country with a representative democracy, Germany requires this
form of TA, which may include insights or recommendations from citizens,
but leaves the decision making up to political representatives. As described
above, this is partly shifting towards more co-creation forms with real-world
laboratories and transformative research. This goes along with wider de-
mands for more engagement in the policy setting, also in terms of S&T. In this
way, the national characteristics of TA are changing and becoming, at least to
a certain degree, more inclusive. A basic non-negotiable value of this is the
right of the individual also in connection with democracy. Therefore, media-
tion such as bridge building or blockade running is a basic characteristic of TA
in Germany. Activities surrounding building trust, creating platforms or
providing neutral ground for dialogues are key to this role of TA, which is part
of a democratic society accustomed to forms of public debate, with a lively

29 One example is the Munich Center for Technology in Society, which offers study programs in
S&T studies or Techno Science Studies (https://www.mcts.tum.de/en/startseite/)
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civil society as well as individual citizens. This aspect is non-negotiable as it
forms the value-basis of the political culture in Germany.

As the description above shows, Germany has an established and experienced
TA, which includes research, networking and advice and which can serve as
orientation for a global TA approach. Raising knowledge and forming atti-
tudes as a means to make more robust decisions in accordance with society’s
needs and responsive to specific stakeholders, is a key role for German TA in
the global arena. This of course does not come without difficulties, which may
also result in disagreements on appropriate methodology, e.g. forms of en-
gagement. Therefore, when thinking about a global TA form, it is important
to take into account the national specificities regarding certain technological
developments as well as the more general framing of the issues.

As we have seen, S&T priorities are based on certain values. This is also the
case for TA. Therefore, TA may vary not only due to different political, but
also due to value systems. In this way, a global approach would also include
the consistent negotiation of specific TA approaches in each country and how
this can be scaled up to a global level. Furthermore, it would also mean a con-
tinuous self-reflection of TA and its methods. This should include mutual
learning and the adoption of best practices, as applied in other countries for
specific needs, in the German context. A widening of options through the
global context would enhance the self-reflection capabilities of national TA.
This can form the basis of an evolving of German TA, which can take up meth-
odological and reflexive adjustments to an ever-changing national and inter-
national context.
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Europe and the European Union are interchangeable terms when it comes to
understanding the Continent and attempting to uncover a common culture
and approach to policy making. This assertion stands true at least when see-
ing Europe from the outside and providing a description of the world’s state-
of-art on a particular issue. Many people would disagree that Europe has a
common cultural entity and would point to a myriad easily evident cultural
and political differences on the Continent to prove the point. Nevertheless,
no one can dispute that there is a common cultural inheritance and history
across Europe and that most differences we witness can be balanced out by
commonalities. Proof of this is nothing else than the existence of the Euro-
pean Union itself. A union covering more than 80% of the Continent in a bor-
derless area with common decision-making bodies, is a testament that Eu-
rope can indeed be seen as a common entity in world affairs. Therefore, it is
acceptable to refer to European ways of “doing things” by using the European
Union as the main unit of analysis.

When it comes to Technology Assessment (TA), this argument is even more
accurate since S&T policy is evident in the European Union as much (or even
more so) as within the individual member states. Where decisions and budg-
ets are concerned, the EU runs one of the biggest science and technology
(S&T) research budgets in the world and develops legislation that is adopted
by all member states, thus, making it the most important actor in this regard
on the Continent. As such, the EU has developed its own analytic and advisory
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structures, including specific TA-focused ones. On the other hand, it is still a
grouping of independent countries that have their own views and priorities
on S&T and as well as specific TA capabilities. But this fact does not negate
the other and in reality, the actual actors and processes are, more often than
not, the same in individual countries as in the EU. Based on this thinking, one
can clearly deduce a European TA with specific European characteristics.
These will be analysed below.

1 Science and Technology Policy
Structures in Europe

As an amalgamation of independent states with varying degrees of S&T capa-
bilities, one should provide a brief overview of national aspects as well as EU
ones. In terms of research and development (R&D), gross domestic expendi-
ture in the EU in 2016 was EUR 303 billion (a 0.4 % increase on the year be-
fore, and 40.0 % higher than 2006). In terms of world comparison, in 2015
R&D expenditure in the EU was 66.6 % of that recorded in the United States,
and 48.5 % higher than in China, more than double the expenditure in Japan,
and more than five times as high as in South Korea (Eurostat 2018). The indi-
vidual country expenditure varies greatly from more than 3% (R&D expendi-
ture as percentage of GDP) in Sweden and Austria, to less than 0.5% in Latvia
and Romania. In fact, one can deduce a north-south, west-east divide when it
comes to R&D expenditure in the EU, where the Northern countries have
higher expenditure than Southern ones, and Western more than Eastern
ones. The source of R&D funds varies amongst countries but on average more
than half (55.3 %) of the total expenditure is funded by business enterprises,
about one third (31.3 %) is funded by government, and about 10.8 % from
abroad (foreign-sourced funds).

Decision-making structures in S&T also vary from country to country yet cer-
tain commonalities can be found. Most national public funding is channelled

48


http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Billion

European Concepts and Practices of Technology Assessment

through the Ministries of Science to research councils and universities, how-
ever regional authorities also play a role in funding and deciding on S&T pol-
icy. National Research Councils or Associations usually administer the bulk of
the public R&D funds through competitive grants that are mainly absorbed by
universities, research centres and small/medium enterprises. Decisions on al-
location are usually done through expert, peer review systems that nowadays
are mostly international in nature. National decisions and R&D evaluations
commonly include the participation of European or even international ex-
perts. This, in addition to the fact that most national R&D projects include
international collaborations, shows how far national S&T structures are inter-
woven in the European system.

At the European Union level, S&T policy is undertaken through specific and
unique structures. Central amongst them is the European Commission, (EC)
the executive branch of the European Union. With a wide remit akin to a gov-
ernment cabinet and about 32,000 civil servants, the EC is the most powerful
decision-making body in Europe, also in the area of S&T. The Research and
Innovation Directorate General is responsible for S&T policy and an annual
budget of ca 10.1 billion Euros. Most of the budget is dispersed in the form of
competitive research grants with a clear purpose to foster European cooper-
ation. As such, grants request collaboration between institutes and busi-
nesses from a number of member states and most of them will involve con-
sortia with ten or more individual member state representation.

Another key EU research funder is the European Research Council (ERC). ERC
is an independent organisation to the European Commission, with a budget
of ca 1,3 billion Euros and a remit to promote European R&D through individ-
ual funds to be spent within Europe. Competitive calls disperse grants to in-
dividual experts, from anywhere in the world, to undertake research in Eu-
rope. Wide European collaborations are not obligatory, neither the focus of
research has to be in Europe. Only the location of the individual must be in
Europe as this is seen as another way of promoting European S&T excellence
through individual expertise.
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Furthermore, even the briefest of European S&T structures description would
be insufficient without mentioning the European Parliament (EP). The EP is
the legislative part of the European Union with a remit similar to any standard
Parliament in a parliamentary democratic system. Debates on S&T issues are
enacted in the EP, relevant legislation is approved and the final budgetary de-
cisions for the entire EU are also made there. The main responsibility in the
S&T area lies within the Committee on Industry Research and Energy that has
about 45 members representing all EU member states. Significantly, the EP
has its own independent TA advisory structures as described below.

Finally, one should also include the Council of Europe as another player in S&T
developments in Europe. As an international organisation with 47 members,
representing the whole of the European Continent and founded in 1949, the
Council of Europe’s aim is to uphold human rights, democracy and the rule of
law in Europe. Despite this vague set of goals, the Council of Europe has been
active in debating S&T developments and has designed influential guidelines
in the fields of biomedical research, genetics and biotechnology (Council of
Europe 2018). European TA is active in the Council of Europe as it relies on
established TA institutes for advice.

2 Science and Technology Priorities and Values

Describing the fundamental values that underlay S&T policies in Europe as
part of a European cultural identity — beyond the diversity of the many nation
states that form Europe geographically — one can easily trace back to the
world views and beliefs that are basically rooted in the Greco-Roman and
Judeo-Christian traditions shared by all European nations, which centrally in-
volve respect for the rights and dignity of the individual human being. This
tradition continued throughout the European Enlightenment in the 18t Cen-
tury which set out to free the individual from all secular as well as religious
authorities and dissolved the individual to independently guide their action
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by nothing else than the in-born reason. The values and concepts that form
the core of the EU charter of Fundamental Rights that was made legally bind-
ing by the European Union’s Treaty of Lisbon in 2007 are clearly rooted in this
humanist tradition. Taking the values and concepts addressed in the charter
as a proxy for “the European value system” Schroeder and Rerimassie (2015)
have shown how values such as justice, solidarity, equality, dignity and citizen
rights (all connected to the appreciation of the rights and needs of the indi-
vidual) can be identified as guiding principles in S&T policy. This is also evident
in recent public discourses about the right way to shape scientific and tech-
nological ‘progress’ in a socially sound, publicly acceptable, or ethically justi-
fiable way and thus, in the best interest of the ‘common good’. This not only
applies for the obvious prominent role of the concept of ‘human dignity’, for
instance in recent debates about modern bio-medical options (such as gene-
therapy or human in-vitro-fertilisation and embryo research). It is also rele-
vant for societal discussions about a ‘just’ social distribution of benefits and
risks of innovation processes, about ‘equal’ access to the benefits of advanced
technologies, or about ‘citizen rights’ in the governance of new technologies
and in protecting themselves or their living environment against un-intended
impacts connected to technological innovations.

As part of the European value system relevant to S&T policy, one must add to
these concepts — as Schroeder and Rerimassie do —a more recent apprecia-
tion of nature and natural resources. This ranges from the “Silent Spring” dis-
cussion in the 1960s to recent climate change policies and its implications for
energy policy in the 2000s. Nowadays the value of ‘nature’ is widely accepted
and addressed as a guiding principle of S&T as indicated in the political con-
cept of sustainable development and in the legal enforcement of environ-
mental protection in private and public administration and management. Be-
sides this, it goes without saying that individual freedom as a heritage of
Enlightenment and an achievement of the European bourgeois revolution is
historically connected with freeing S&T development from restrictions of re-
ligious beliefs or governmental barriers. Enacting research at the frontiers of
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human knowledge, investing in innovative technologies, striving for new tech-
nological options that open up new markets is regarded to be an indispensa-
ble part of human freedom and driving force of social welfare. This is mirrored
in the many private investments of R&D companies and in public R&D pro-
grammes on the EU level as well as initiatives of the national European gov-
ernments in areas such as Biotechnology or Information Technology.

Thus, one may say that both the continuous effort for innovation and techno-
logical change as well as the protection against its possible ethically unin-
tended consequences, are rooted in the value system evident in European
culture. This, beyond socio-historical reflections, can be seen in the “Lisbon
Strategy” that accompanied the ratification of the Lisbon Treaty on the Euro-
pean Union (2007)! and has been continued by the current “Europe2020

”2_The agenda of the European Union as formulated in these docu-

strategy
ments, clearly underlines the European claim to be one of the leading inno-
vation hubs globally and declares that increasing the global competitiveness
of the European research area and economy is the foremost goal of European
S&T policies. On the other hand, the Precautionary Principle is prominently
featured in the Treaty on the Functioning of the European Union (Article 191)
as the guiding principle for protecting European citizens’ health and the envi-
ronment. The application of the Precautionary Principle is justified as follows:
“where scientific data do not permit a complete evaluation of the risk, re-
course to this principle may, for example, be used to stop distribution or order
withdrawal from the market of products likely to be hazardous.” (EC 2000).
The principle “may be invoked when a phenomenon, product or process may
have a dangerous effect, identified by a scientific and objective evaluation, if
this evaluation does not allow the risk to be determined with sufficient cer-

tainty” (EC 2000).

1 http://www.europarl.europa.eu/factsheets/en/sheet/5/the-treaty-of-lisbon
2 http://ec.europa.eu/eu2020/pdf/COMPLET%20EN%20BARR0OS0%20%20%20007%20-
%20Europe%202020%20-%20EN%20version.pdf
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The application of the principle implies a) thorough scientific evaluation of
possible dangers and of the degree of scientific uncertainty involved in this,
b) an evaluation of risks and potential effects of non-action and c) the partic-
ipation of all interested parties in the evaluation of measures to be taken. The
principle thus, can be seen as a reaction to the uncertainties implied in the
ever-accelerating pace of technological progress by inducing thorough analy-
sis and an inclusive democratic process of risk governance. Moreover, the ap-
plication of the precautionary principle on a case by case basis (not as a gen-
eral routine) also implies that the burden of proof (for danger or risk) is put
on the maker of the products in question, who has to show their harmless
nature. The Precautionary Principle has guided many regulatory processes in
the EU — such as REACH? on hazardous chemicals or the regulations regarding
Genetically Modified Organisms (GMO) — and manifests itself in many EU-
wide regulations for environmental or consumer protection.

Furthermore, it can be said that the parallel or accompanying working of the
enforced support of research and innovation on the one side, and the precau-
tious protection against its possible negative consequences on the other, is
not only a characteristic for the level of the EU S&T administration and gov-
ernance, but is virulent also in the European member states and their S&T
activities. The move to orient the current EU research framework programme
towards and alongside great “societal challenges” (and not, for instance,
alongside fields of technology or research) can be read as a formula to foster
both. As progress in social welfare by increased research and innovation ef-
forts oriented towards pressing societal needs and as the alignment of S&T
with societal demands and expectations and the rights of the European citi-
zens. Orientation of S&T towards society — or embedding science in society —
in this double respect of demand driven R&D and societal governance of its
course, are general features (including a broad scope of local interpretations)
of R&D policy in Europe. This, however, should not allow us to forget that in

3 Regulation concerning the Registration, Evaluation, Authorisation and Restriction
of CHemicals
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each case, technology development is subject to societal and political debate
on how a balance can be defined between innovative dynamics and global
economic competitiveness on the one side, and demands for protection of
negative affected values or interest of societal groups on the other.

3 TA State-of-art: Methodologies and Impact

Past drivers and prospects of TA in Europe

TA as a concept was established in the 1970s and 1980s in Europe and led to
the development of institutions in academia, public administration and the
private sector that are active in research on societal or environmental impacts
of technologies as well as in advising policy making on S&T issues. The scope
of institutes and research groups dealing with aspects of TA such as science
and technology ethics, risk assessment and communication, science and soci-
ety studies is very broad. The term Technology Assessment itself, however, is
mainly used for activities focusing on policy advice. The success of TA in Eu-
rope after the establishment of the Office of Technology Assessment (OTA) at
the US Congress in 1973 and beyond its closure in 1995, is represented by the
establishment of the European Parliamentary Technology Assessment (EPTA)
network representing 12 parliamentary TA institutions and the European par-
liament plus 10 associate members representing TA related institutions in
other countries in Europe and beyond.*

Certain socio-cultural developments and structures in the 1970s and up to the
1990s can be identified as being conducive to the development of TA in
(Western) Europe (Hennen & Nierling 2015). Firstly, in most Western Euro-
pean countries, there was a highly developed and differentiated R&D system
with a strong and visible commitment by governments to develop and fund
national R&D performance, mainly in order to improve or foster international

4 www.eptanetwork.org
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competitiveness of the national economy. S&T was clearly regarded as a de-
cisive factor of social development, which in the best interest of society had
to be taken care of by the government. This was reflected in the setting up of
specific structures in governmental administration (i.e. Research Ministries),
growing public funding for R&D, as well as by increasing the salience of R&D
issues in many standing parliamentary committees. Secondly, there was a
strong and articulated public interest in S&T issues. Apart from a more gen-
eralised criticism against “industrialisation” or “consumerism”, citizen initia-
tives on every political level developed demands for a say in planning deci-
sions and R&D politics. This was a reason why the issue of public participation
in TA, right from the inception of TA in the US and even more later in Europe
was a main aspect. Thirdly, problem oriented research and self-reflexive sci-
ence gained importance in the academic sector, first in the field of environ-
mental politics and later on in risk assessment and systems analysis in the
social sciences (e.g. Science and Technology Studies, risk perception), and in
ethics of S&T (environmental ethics and bioethics). The term ‘sustainable de-
velopment’ served and still does, as a focus for interdisciplinary problem ori-
ented research. Within these activities, there has been a visible and growing
fraction of the academic sector advocating TA-like ‘hybrid-science’ and policy
oriented research. An effect of these factors was a strong and explicit demand
from the policy making side for support via the best available scientific
knowledge in order to deal with public concerns. In some countries, this man-
ifested mainly in demands for a particular support of the national parliament
with best available and non-partisan scientific advice. In other countries, de-
mands for stimulating a vivid (and well-informed) public debate and a better
connection of parliament and government to ongoing public debates pre-
vailed. This resulted in different forms of institutionalisation of TA bodies in
relation to parliaments and governments (van Est et al. 2015; Enzing et al.
2012; Hennen & Ladikas, 2009).

Nowadays, Technology Assessment as a means of policy advice is widely
established in many Western European countries. Otherwise, in Southern
Europe and especially in the new European member states in Central and
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Eastern Europe, TA structures are often missing or only weakly developed.
One has to be clear about the fact that today the situation for Central and
Eastern European countries is significantly different from the times that TA
was originally established in Western Europe. Since the collapse of the ‘Iron
Curtain’, Eastern European countries have been facing a great challenge in
building up the socio-economic structures and political cultures that have
been the norm in Western Europe for decades. As TA was a widely unknown
term in these countries, the conditions for building up TA structures differ
from those that initiated the development of TA in the 1970s and 1980s (Hen-
nen & Nierling 2015). In most Central and Eastern European countries the
main challenge remains building up new structures or fundamentally restruc-
ture existing R&D systems. In these cases, R&D policy has been busy setting
up new funding structures (e.g. by establishing competitive instead of institu-
tional funding) as well as new agencies for funding, promoting and evaluating
S&T. Here, the R&D landscape is in transition and is less about ‘protecting’
societal needs and values against the dynamics of S&T, and more about insti-
gating dynamics and exploring innovation paths to generate economic growth
and to keep up with pressures of globalisation. Social impact of S&T comes
into perspective less in terms of environmental or health risks and ethical is-
sues, and more in terms of supporting societal welfare.

Nevertheless, the exploration carried out in during the Parliaments and Civil
Society in Technology Assessment (PACITA) project® revealed that despite ex-
isting barriers, there is a role for TA in adapting and offering support with re-
gard to existing deficiencies and problems of S&T policy making. Concerns
about problems of S&T policy making often result in an explicit demand for
‘knowledge-based policy making’ for which TA is welcome as a means of un-
derpinning decisions with best available knowledge in an unbiased manner.
TA can significantly contribute to ongoing activities of modernising the R&D

5 PACITA was a four-year EU financed project under FP7 aimed at increasing the capacity and
enhancing the institutional foundation for knowledge-based policy-making on issues involv-
ing science, technology and innovation, mainly based upon the diversity of practices in Par-
liamentary Technology Assessment. http://www.pacitaproject.eu/
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system by supporting the strategic planning of landscapes, evaluating capac-
ities, or supporting the identification of socially sound and robust country-
specific innovation pathways. Due to often poor transparent democratic
decision-making structures in S&T policy making, which results in a lack of
communication and cooperation among relevant actors (academia, govern-
ment, parliament, CSOs), TA could find a role as an independent and unbiased
player able to induce communication among relevant actors on ‘democratic’
structures. Other than in the 1970s and 1980s in Western European countries,
nowadays S&T is generally far less an issue of a livid public discourse and ac-
tivism of CSOs. Currently relatively low public engagement in S&T debates in
Western Europe happens in an established system of professional and public
authority bodies dealing with risk and ethical issues, which is often missing in
Central and Eastern Europe. The capacities of TA to “stimulate public de-
bates” (as particularly developed by the Dutch and Scandinavian TA organisa-
tions) may gain particular importance here.

Overall, in some European countries TA is in the making and has to define its
role in relation to the specific challenges without merely adopting structures
and concepts from Western neighbours. It is clear that institutionalising TA at
parliaments or governments is not necessarily the next step. It might well be
that in terms of institutional solutions, none of the Western European models
realised so far are appropriate. Enabling an independent form, but at the
same time keep a close exchange with existing S&T policy making is therefore
desirable. In this respect, ideas like a TA network including different (govern-
mental, scientific, societal) actors and bodies with more or less close relations
to policy making, as well as a ‘NGO model’ for TA are on the table. In this
respect, it is important for future activities to take into account the fact that
TA can be supportive (and organised) on different levels of R&D policy making
activities. The explorative endeavour of the PACITA project focussed mainly
on the macro level of national bodies and authorities of policy making. Yet,
supporting activities could also aim at the meso level of regional or local bod-
ies or on the micro level of R&D strategies developed in industrial companies
or individual research institutions. By initiating TA activities on different levels

57



Constructing a Global Technology Assessment

a “distributed structure” of TA could evolve that might be more appropriate
for some countries, rather than aiming at establishing powerful TA organisa-
tions on the national level.

Concepts and methods of TA

TA has always been driven by two impulses: one relates to expert analysis and
the other to public deliberation. Accordingly, two models of TA have been
prevailed throughout its history: a policy analysis model and a public deliber-
ation or interactive model. Both models play a role in Europe (Guston &
Bimber 2000). When the Office of Technology Assessment at the US Congress
was established, this policy analysis model was predominant and over time
influenced the take up of TA in Europe in the 1970s (Vig & Paschen 2000). The
deliberative or interactive model gained importance in Europe during the
1980s and 1990s. Nevertheless, both the scientific as well as the deliberative
vein of TA are indispensable features and in most cases TA projects are a
blend of the two. One could argue that e.g. in the Netherlands and in Scandi-
navian countries a more deliberative brand of TA is predominate, whereas in
German speaking countries, TA stands for a more scientific (policy analysis)
approach®. Of course, this should not imply that the respective other side
would be completely missing in each case. For instance, in the Netherlands
organisations such as TNO or Twente University have significant research ac-
tivities on social and environmental impacts of new technologies, while many
institutions active in the German speaking network also apply participatory or
deliberative methods when carrying out TA studies.

Overall, TA processes in Europe involve scientific as well as interactive meth-
ods and procedures (Hennen et al. 2004; Decker & Ladikas 2004). Scientific
methods such as Delphi surveys (for gathering multidisciplinary expert
knowledge), modelling, simulation or systems analysis (for understanding so-
cio-technical systems) or scenario techniques, as well as discourse analysis for
evaluating and uncovering argumentative landscapes of political and public

6 For a full account of the German-speaking TA network activities, see (in German)
www.openta.net
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debates, are widely applied. This is true not only in dedicated TA organisations
or institutions, but also in a broad scope of public and private research groups
and academic bodies active in sustainability research, transition research, en-
vironmental impact assessment and social studies in science and technology.
In many European countries problem oriented research of this type is part of
the public S&T portfolio and established in specialised research institutions as
can be seen e.g. from the port-folios of public research organisations such as
TNO” in the Netherlands, VITO® in Belgium, HGF® in Germany, ESRC'® in the
U.K., or INRA in France.

Currently, many of the widely established interactive, participatory or dia-
logue methods have been adopted or even developed by European TA insti-
tutions, such as consensus conferences and citizen juries, stakeholder work-
shops, or scenario workshops. Meanwhile, beyond TA organisations,
participatory methods are widely applied in S&T policy making by consultancy
groups and other specialised private companies on behalf of public authori-
ties and local governments*2.

In the following, we provide an overview on the state of institutionalisation
of TA as policy advice, mainly at national parliaments and a discussion on the
relevance of participation for S&T policy making with a focus on the EU-level.

TA as policy advice

TA’s mission is not merely to do research of the potential impacts of technol-
ogies on society, but also to give advice to policy making regarding options
for a socially sound implementation of technologies with a focus on social
welfare as well as environment and health. The two constitutive veins of TA,

7 www.tno.nl

8 https://vito.be/en

% www.helmholtz.de

10 esrc.ukri.or,

11 www.inra.fr

12 see e.g. overviews supplied by the engage2020 project — www.engage2020.eu
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the scientific and the deliberative, imply that it is established for relevant ac-
tors mainly as a way to build “bridges between science, society and policy”
(Decker & Ladikas 2004). How these relations are structured and to what de-
gree TA relates itself to policy making, science and society differs according
to national context. Also, the different links between these spheres imply
complex institutional and interactive practices. The level of TA’s involvement
in S&T governance, the organisational level of S&T structures as well as the
project level of knowledge co-creation involving different stakeholders, has
been explored in detail for several European countries (van Est et al. 2015).

Nowadays, S&T policy making in European countries cannot be done without
taking into account and trying to anticipate possible consequences of S&T,
which in turn is relevant for setting up research funding programmes. Thus,
most programmes include some type of risk assessment activity, research on
sustainability aspects, and ethics that aim to include the interests and values
of relevant actors. TA in this respect serves as advisor for governments on the
national, but also on the regional level.

In Europe, research on the impacts of (new) technologies on society is repre-
sented in academic systems by departments, institutes or research groups in
various manners, such as risk assessment and risk communication, social
studies of science and technology, environmental research, sustainability re-
search, etc. Programmes on TA are established as part of big public research
institutions (e.g. HGF, TNO). Also among the so called “Joint Research Cen-
ters” of the European Union there is an institute active and specialised in the
field of TA (Institute of Prospective Technological Studies). Beyond public in-
stitutions, TA or related studies are also carried out by independent private
research and consulting institutions (e.g. Technopolis, Oko-Institute, etc.).

Here, we focus on the most visible type of TA as policy advice which is the
parliamentary TA landscape in Europe. Ironically, by the time OTA was closed,
TA — as an import from the U.S. — had already become a major success in Eu-
rope. Today the European Parliamentary Technology Assessment Network
(EPTA) comprises 13 national parliamentary TA institutions including the TA
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body of the European Parliament while there are another five associate mem-
bers with close relationship to their national parliaments®3. Parliamentary TA
in Europe took up the heritage of the OTA, but today differs from it in many
respects, organisationally as well as with regard to methodology and mission
(Vig & Paschen 2000).

Different institutional models are applied in different countries, depending
on their political and/or parliamentary traditions and cultures (Fig. 1). In some
countries (e.g. Finland and Greece) parliamentary committees for TA have
been established which, according to their agendas, invite experts to their
meetings or organise workshops and conferences in order to enable scientific
support. In the case of France, the individual members of the committee carry
out TA studies on their own and deliver the results in the form of reports to
their Parliament.

In other countries parliaments have chosen a model of institutionalisation
that is closer to the OTA model. Here, the Parliament runs a scientific office
on a contract basis with a scientific institute (e.g. in Germany and at the Eu-
ropean Parliament) or as part of the parliamentary administration (e.g. in UK)
to which TA studies are commissioned according to the information needs of
the Parliament. These studies may result in short parliamentary briefing notes
orin fully fledged TA reports drawing on their own research and also on input
from a number of external scientific experts and stakeholders.

A third type of a parliamentary TA body is characterised by close cooperation
between parliaments and external independent institutes (and in some cases
related to the national academies of sciences) that support parliamentary de-
liberations with policy reports and the organisation of workshops or hearings.
Often this kind of arrangement involves an additional mission of the institute,
which opens up the classical (OTA-like) TA setting of experts and policy mak-
ers to an additional third party: the wider public. The mission of TA then is not

13 www.eptanetwork.org
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only to support politics by providing in-depth and unbiased analysis of possi-
ble effects of S&T on society, but also to inform and intervene in public de-
bates. This kind of orientation of the consulting process towards the public,
stakeholders, societal groups or citizens, can be regarded as a European ‘im-
provement’ of the classic TA model. This model also viewed societal values
and interests as an indispensable prerequisite of TA when evaluating technol-
ogy impacts. For instance, contacts to societal groups in the form of inter-
views, workshops, etc. have always been part of TA processes. Nevertheless,
in the new ‘public’ or ‘interactive’ model of TA, society plays a more active
role and participatory methods have been systematically developed and ap-
plied in order to give the public a voice in the TA process, while at the same
time initiating and stimulating public debates about the issues at stake.
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Figure 1: The intermediate role of parliamentary TA in Europe

(adopted from Hennen & Ladikas 2009)
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Against the background of these three models of institutionalisation — the
“committee”, the “office” and the “interactive” model — it is apparent that TA
in Europe plays an intermediate role with regard to three societal arenas: sci-
ence, politics and the public sphere. Which of the three models is the focus,
varies according to dominant political cultures. However, any TA institution
has to position itself in this triangle and can have the role of translator or me-
diator between science, society as well as policy making at the same time.
Working according to the more ‘classical’ model of scientific policy consulting
does not imply a ‘closed circle’ type of policy advice where experts and policy
makers negotiate behind closed doors. The TA process must always be trans-
parent to the general public and especially to stakeholder groups of specific
issues. As a matter of fact, any TA study must be available for public use. Fur-
ther, TA with a focus on intervention in public debates — by e.g. organising
citizen conferences or setting up lay panels — cannot function without inde-
pendent scientific expertise and will be politically meaningless without in-
volvement of related policy making bodies.

TA in public debate (participatory TA)

The search for new forms of governance in the field of S&T is ongoing in Eu-
rope, as perhaps everywhere. This includes a redefinition of the role of scien-
tific knowledge and experts in policy making (“democratising expertise”) as
well as of that of the citizen or the general public. This implies that the role of
the citizen does not only comprise civil, political, and social rights, but also
rights with regard to the development of S&T. Technological citizenship is re-
lated to the tendency of seeing aspects of life that were formerly non-politi-
cal, as politically relevant now. The development, diffusion, and implementa-
tion of technologies is increasingly regarded as a political issue due to their
immense impact on society. Lay people are not only affected by S&T as clients
or consumers, but also as members of a polity (citizens). This so called “par-
ticipatory turn” has been an ongoing feature in many Western democracies
(Jasanoff 2005). In Europe however, it is closely tied to the establishment of
TA institutions in the 1980s and 1990s and has been sustained significantly by
parliamentary TA institutions (Joss & Bellucci 2012). Particularly focused on
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participatory TA are the Danish Board of Technology Foundation and TA-
Swiss, which have established a number of activities organising citizen and
stakeholder engagement on TA related issues.

A redefinition of the role of citizens, however, is not only been visible on the
national level. In the last 20 years, a series of documents and actions on the
European level mark a remarkable shift from the previously predominant tra-
ditional Public Understanding of Science (PUS) “deficit model” to a new ap-
preciation of citizens and their views of ethical problems and the risks related
to new technologies (Allum et al 2008). There are indications that the pre-
dominant technology-driven approach to S&T policy, which includes an in-
strumental model of TA, has been enriched by efforts to steer S&T in a new
direction by making societal needs and demands a part of research agendas.
A pointin case is the call for dialogue, participation, and empowerment of the
European citizen in the EU “White Paper on Governance” in 2001 (EC 2001a).
Starting from the observation “that people increasingly distrust institutions
and politics,” the white paper suggests to “open up policy making” in order
to render it more inclusive and accountable. The relationship between sci-
ence and society is regarded as being crucial in this respect. A report by the
white paper working group “Democratizing expertise and establishing scien-
tific reference systems” (EC 2001b) contains the following recommendations:
revise the selection of expertise used in the process of policy making, estab-
lish guidelines for the selection of expertise, and enable inclusion of a spec-
trum of expertise in policy advice that is as broad as possible. Most prominent
among the recommendations regarding socially robust knowledge for deci-
sion making is the creation of opportunities “for informed participation by
society in policy making”. The promotion of participatory procedures (such as
citizens’ juries and consensus conferences) is one of the means to be em-
ployed to support “public debate, knowledge sharing and scrutiny of policy
makers and experts” (EC 2001b: ii). The European Commission took up this
reorientation in S&T governance in its Science and Society Action plan (EC
2001c), part of its activities to establish the European Research Area. The ac-
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tion plan recommends actively involving people in technological develop-
ment, “particularly in defining the priorities of publicly funded research” (EC
2001c: 8). To this end, participatory policy making would have “to be widened
and deepened to systematically include other sectors of civil society at all
stages” (EC 2001c: 14).

These indications that S&T policy in Europe is being opened towards the pub-
lic have to be viewed in the context of the overall economic objectives which
form the guiding perspective of Europe’s S&T policy and the European Re-
search Area programme. As Levidow and Marris (2001) have argued, “the
rhetoric of openness” does not indicate a shift to a “new contract of science
and society” but rather a shift from conceiving the problem of technology
controversies as being grounded in the “ignorance of the public” to a problem
of trust in institutions (see also Abels 2002). This move is thus a way to re-
establish trust in policy making by increased communication without giving
up the expert dominated system of advice. Overall then, this is not meant to
lead to a reconsideration of the goals and guiding principles of innovation pol-
icy, but to be a means “to restore the legitimacy of science and technology”
(Levido & Marris 2001: 348).

It is however widely acknowledged by experts as well as by representatives
of the European Union that Europe is in need of a reorientation in order to
react to criticism regarding the democratic legitimisation of EU policy making
and of S&T policy in particular. Recently, new modes of political communica-
tion on the Internet, triggered initiatives by the European Commission to pro-
mote the use of e-participation as a means of overcoming the so called “dem-
ocratic deficit” and to improve the connectedness of EU policymaking to the
European citizenry. This led to several platforms and internet-fora as well as
to the introduction of electronically supported public consultations on EU pol-
icy issues and finally, the establishment of the European Citizen Initiative that
opened new ways for Citizens to be involved in EU policy making. The ambi-
tion, effects, flaws and prospects of these activities have been subject to var-
ious TA studies (Lindner et al. 2016; Korthagen et al. 2018).
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Moreover, the influence of the concept of Responsible Research and Innova-
tion (von Schomberg 2013; Stilgoe et al. 2013; EC Expert Group 2013) on the
current EU research framework program Horizon2020 underlines the rele-
vance of public participation in the context of European R&D policy. “Inclu-
sion” of stakeholders and citizens beyond expert communities and economic
actors as well as “responsiveness” to societal needs and demands are corner-
stones of the concept and led to their inclusion in calls and funding schemes
in Horizon2020 with particular emphasis on participation. The perspectives of
public engagement in S&T policy and research on the European level have
been subject to several EU funded TA projects'®.

The widespread use of participatory methods in S&T policy making has how-
ever led to criticism among some TA scholars as well as political scientists. The
relation and especially the influence of public engagement on policy making,
has been subject of criticism in the last years. The criticism is based on more
general reasoning about the political role and function of participatory TA
procedures as well as on case studies of single participatory processes (for an
overview: Hennen 2012). This criticism often refers to the unclear political
role and function of public engagement with regard to institutionalised deci-
sion-making processes, whereby there is often a lack of commitment by policy
makers to adopt the outcomes of public engagement processes. In addition,
there is a fear that public engagement is instrumentalised by political inter-
ests for pushing through their own agendas.

It is true that due to the mostly informal status of participatory procedures in
R&D policy making, participation is — like any other form of policy advice —
subject to strategies of instrumentalisation and can be used for ‘symbolic pol-
itics’. It should however not be ignored that participatory TA, as an element
of deliberative democracy, has to act in an environment that is dominated by
political cultures, institutions, and powerful actors that are often hostile to
any restructuring of science and research policy making. Participatory TA

1 www.engage2020.eu, www.PE2020.eu, www.CIVISTl.eu
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makes up only one aspect of an ongoing movement toward more democratic
structures in S&T. Thus, more recently, the tendency to overload participa-
tory procedures with expectations of a reform of representative democracy
has thankfully ceased. On the other hand, the role of participatory TA formats
to inform policy making by perspectives beyond those of experts or politi-
cians, have come to the forefront. Yet, these participatory procedures are re-
garded as a new form of governance, but not of political mobilisation (as some
would like to see it).

Cross-European TA and European TA Networking

The integration of Europe as a trans-national entity has manifested itself in
the European Union for more than five decades now. Meanwhile, the Euro-
pean Commission and also the European Parliament have achieved remits
akin to a trans-national government. For many fields of policymaking nowa-
days, European Directives set regulatory standards for the EU’s 28 member
states as they have to be implemented by national governments. The EU’s
research funding programmes are significant drivers of research and technol-
ogy development. The current research framework programme Horizon2020
comprises an overall budget for research funding of ca. 80 Billion € (2014-
2020). Itis quite clear that TA in Europe has to be more than just TA in several
European countries, it needs to have a cross-European and trans-national
structure. The integration of the “TA landscape in Europe” to a “European TA
landscape” has been partly supported by the framework programs, which,
since their start in the 1980s, included a budget dedicated to research on
technology impacts and research ethics that instigated the co-operation of TA
institutions across Europe. For many years cross-European TA has been sup-
ported by budgets dedicated to so-called ELSA (ethical, legal and social as-
pects) research in the EU framework programmes. Today the SWAFS (Science
with and for Society) programme funds cross-European research on Science
and Society problems that is also used by the European TA community. In ad-
dition, the European Commission’s definition of Responsible Research and In-
novation as a cross cutting re-orientation of research towards societal needs
and anticipation and reflection on R&D’s social effects, has supported the co-
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operation of TA actors across Europe. Projects that have been outstanding for
cross-European TA activities over the last 20 years have been e.g. EUROPTA
(Joss & Bellucci 2002), TAMI (Decker & Ladikas 2004), and recently the PACITA
project as described below.

For a number of decades now, one of the focal points for the integration of
European TA is EPTA, the network of parliamentary TA institutions (as de-
scribed above). Many of its projects have been carried out with the support
of or have been initiated by members of this network. EPTA has developed
from a loose network of mutual exchange on ongoing activities, into a work-
ing network and has set up a number of joint research activities that resulted
in reports and publications®®. Barland and Peissl (2015) define cross-European
TA “as TA (projects) done by a group of TA institutions across borders”. It im-
plies a common objective and cooperation but not necessarily the use of the
same method and provide a list of several such projects that have been initi-
ated by EPTA or have been jointly pursued by several EPTA members.

The Science and Technology Options Assessment Bureau (STOA) is the TA unit
of the European Parliament (EP) and is a member of EPTA that, by setting up
TA projects on issues relevant for the members of the EP, also constitutes a
working area that affords cross-European cooperation of TA institutes. The
European Technology Assessment Group (ETAG) as a joint endeavour of six
TA institutions in Europe has been charged with several TA projects commis-
sioned by STOA?®,

One of the most important achievements in further developing cross-Euro-
pean collaboration and networking in TA has been the EU-funded PACITA pro-
ject (Kluver et al. 2016) that started from the assumption that TA will need to
adapt to the internationalisation of science, technology and policy. The pro-
ject’s overarching goal was to mobilise and expand the European TA commu-
nity through processes of mutual experimentation and learning. The aim of

15 www.eptanetwork.org

% http://www.itas.kit.edu/etag.php
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the project was to foster the development of TA into a Europe-wide support
system for broadening the knowledge base of policy making in Europe by es-
tablishing a distributed system of ‘cross-European TA’. In the four-year course
of the project, it gathered a group of fifteen partner organisations from dif-
ferent European countries in a collaborative process. Among these partners,
were some established TA organisations connected to parliaments or other-
wise formally organised to support national policy (Austria, Belgium-Flan-
ders), Denmark, Germany, the Netherlands, Norway, Spain and Switzerland),
while others were organisations with closely related missions interested in
developing locally appropriate institutional models for TA (Belgium-Wallonia,
Bulgaria, the Czech Republic, Hungary, Ireland and Portugal). Activities of
PACITA comprised the joint exploration of opportunities to establish lacking
TA structures in various European countries. The project succeeded in intro-
ducing TA in these countries by motivating relevant actors to engage in dis-
cussions exploring barriers and opportunities for TA. Beyond that, the project
carried out a series of summer schools and practitioners’ TA training. Three
major TA projects on issues of European relevance were selected for setting
up collaborative TA projects that were carried out during the project period:
aging society, genetic testing and sustainable consumption. Of major im-
portance for fostering the exchange of policy makers across Europe was the
organisation of two meetings of members of parliaments active in TA from
several European countries. Another initiative was the construction of a Eu-
ropean TA web-portal with project databases and contact points, that was
organised alongside with the setting up of the German Speaking TA web-por-
tal (Nentwich 2016).

With the organisation of two European TA conferences the project reani-
mated a tradition of European networking in TA going back to the 1980s and
1990s. A first meeting of the European TA community under the label of ‘Eu-
ropean Congresses of Technology Assessment’ dates back to October 1982
when the Ministry of the Interior of the Federal Republic of Germany hosted
a conference that attracted some 60 experts from eleven countries —among
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them were representatives of the US Office of Technology Assessment. Meet-
ings on TA held later in Amsterdam (1987), Milan (1990) and Copenhagen
(1992) contributed significantly to the conceptualisation, philosophy as well
as institutionalisation of TA. These conferences made clear that the European
debate on TA took place on several levels — between international groups of
scholars, experts, and officials who held a series of meetings during which
methods of TA, the utility of its results and the possibilities and problems of
institutionalizing TA agencies were discussed. With two conferences held
within the framework of PACITA (Prague 2013, Berlin 2015) a major step in
further integrating the European TA community was achieved. These brought
together researchers from 33 countries, fostered and enhanced the scientific
debate about TA as well as the exchange of TA experiences on a European
level. Adopting a broad understanding of what qualifies as ‘TA’ allowed the
conferences to address TA practitioners, academics, scientists, policy-makers,
and CSO representatives together. The conferences succeeded in offering on
the one hand a broad platform for presenting and reflecting project results,
its outcomes and new insights. On the other, they helped to set the stage for
current and future thinking about TA and its role in tackling the societal chal-
lenges ahead. This spirit was taken up throughout the European TA commu-
nity, which also shows in a further European TA conference which took place
in Cork, Ireland in 2017% and was not funded through specific public support.
There are efforts to continue this series of meetings of the European TA com-
munity bi-annually.

Despite the importance of such efforts to keep the European TA community
in close contact and in an interactive mode, a stable, permanent exchange
platform is missing. While there is sufficient motivation and a need to have a
stage for debating TA issues and exchanging information on specific projects,
there is still not a concrete plan for a regular European TA Forum.

17 https://cork2017.technology-assessment.info/
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TA in the engineering process (constructive TA)

TA in Europe is mainly related to policy making and thus to governments and
public authorities. There have always been voices demanding an embedding
of TA directly in research and development processes (Guston & Sarewitz
2002). Especially in the Netherlands, the concept of Constructive TA (CTA)
aims to apply TA early on in research and technology development processes
in companies and research institutes (Schot & Rip 1997). In this sense, CTA
intends to broaden the process of technology development by including a
broad scope of voices in the design of new technologies. This is for instance
done by organising workshops with stakeholders from a broad scope of in-
volved or possibly affected actors for developing scenarios of future imple-
mentation of a technology. The concept of CTA has been applied in the Neth-
erlands by organisations such as the Rathenau Institute or TNO. CTA has
mainly been applied in the context of public research programmes such as
the Dutch programme on sustainable technology assessment (Vergragt & Jan-
sen 1993) in the 1990s or the Dutch Nanotechnology Consortium in the early
2000s (Rip & te Kulve 2008).

There are also other approaches to include TA into the engineering practice
such as the German Association of Engineers which already in the 1990s de-
veloped a directive for TA that gives guidance to engineers for reflecting on
possible unintended impacts of a technology in order to adapt the design pro-
cess in a way that allows avoiding such effects as well as taking expectations
and fears of society into account (see chapter 2 on TA in Germany in this
book).

Another approach to apply TA principles on the level of research and devel-
opment processes directly is the concept of RRI, which demands the involve-
ment of reflection on ethical questions and the inclusion of affected stake-
holders as integrated part of R&D projects. In 2013, the UK Engineering and
Physical Sciences Research Council (ESPRC) made a formal policy commit-
ment to a framework for responsible innovation. One of the biggest funders
of research in the U.K., committed itself and its funding activities to principles
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such as inclusiveness and responsiveness with regard to demands and expec-
tations of societal groups as well as to reflexivity with regard to impacts and
ethical implications of R&D (Owen 2014).

Generally, there are indications that industry is at least partly rethinking
‘closed shop’ or ‘closed laboratory’ strategies by opening up R&D processes
to societal stakeholders and citizens. Several cases of involvement of CSOs as
critical partners into the development of new technologies by industry are
documented®®. In these cases, stakeholder involvement is seen beyond a
‘product testing’ methodology, rather as a means to increase the effective-
ness and social desirability of the technologies in question. Naturally, this in-
creases the complexity of the innovation process by adding an external influ-
ence in the design stage and risking loss of competitive advantage by
decreasing the usual secrecy surrounding product development. It is never-
theless sometimes seen as a risk worth taking for the greater future good.
Although this is a new approach with hardly enough history to allow for im-
pact evaluation, it is dynamic and ever-expanding.

4 Perspectives for European TA and Global TA

What we have described here as a “European TA” is in reality the main bulk
of applied TA in the world. Few non-Europeans would acknowledge the term
TA in their S&T context and even then, they are likely to be directly collabo-
rating with European TA institutes. As such, the matrix of TA roles, which
is described in the introduction and has been used in this book by our col-
leagues to map their national TA landscapes, is indeed a direct representation
of European TA. It was developed by the main European TA players to de-
scribe their work and it remains still a good description of what TA is about
in Europe.

18 For instance http://www.responsible-industry.eu/ and http://www.rri-prisma.eu/
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In order to juxtapose a European to a potential Global TA, one needs to take
into consideration the unique aspects of the European TA that result in both
pros and cons of its development. The biggest advantage for the European TA
is that it can be seen as a microcosm of a global development. Europe is an
amalgamation of countries, cultures, norms, values and political systems. Not
long ago it was split into the clear sides of ‘East’ and ‘West’ that denoted
sharply different political systems. Similarly, Europe is divided into a ‘North’
and ‘South’ axis that it is not conceptually different (at least in the mind of
many Europeans) to that of the global North/South division. In addition, it
includes a number of different languages and norms of behaviour that make
interactions complex, if not outright difficult for many. All in all, Europe is a
small ‘global’ entity, yet it has nevertheless achieved a certain TA commonal-
ity. One might argue that there is not much that non-Europeans can bring into
the TA equation that European experts have not already discussed in their
effort to unify it.

Nevertheless, European TA did not happen in a vacuum or as a simple desire
to create a new idea. It was one of the myriad efforts that took place on the
Continent to unify it under a single entity. The attempt to define a European
TA must be seen in the context of the European Union and the great need to
achieve common definitions and approaches. Without the will of the individ-
ual member States to promote and fund such attempts, there would be no
‘European’ TA. In the same thinking process, it is hard to imagine a similar
global initiative that can create a Global TA. We lack a global government and
the UN system can hardly qualify as a strong decision-making structure. As
such, there is no obvious global platform that would be equivalent to the EU
where TA can flourish. An interesting exception is the Technology Facilitation
Mechanism that is promoting the UN sustainable development goals via TA
processes’® (See chapter 8 for further description).

19 https://sustainabledevelopment.un.org/tfm
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Another challenge in taking a European TA perspective for a global develop-
ment is that of current differences in governance structures. Despite the var-
ious past differences, Europe is now a pluralistic, liberal democratic system of
parliamentary representation. Multi-party free elections are as standard on
the Continent as well as open public debates about any S&T issue, regardless
of how politically sensitive it might be considered. This is not the case in other
parts of the world, representing potential future partners in Global TA. How
much of a problem this is, varies on how dependent on the policy system one
finds TA to be. While some see TA as tightly interwoven to liberal democracy
and its methodologies inspired by democratic values of inclusion and deliber-
ation (Grunwald 2018; Hennen & Nierling 2018 in press) some others believe
that even illiberal systems can be fertile grounds for such processes (e.g.
Wong 2016). Whether one can achieve true independence of opinion or true
public engagement in both systems, is a matter of debate. But it is important
to remind ourselves that ‘different’ is a necessary precondition for negotia-
tion and compromise, and a global approach will certainly require both in
great supply.
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1 Science and Technology Policy Structures
and Technology Assessment

Technology Assessment (TA) is recognised around the world as a way of ana-
lysing and evaluating the impacts of new and existing science and technolo-
gies (Schot & Rip 1997; Brom et al. 2015). However, the term itself is not
widely used in the Australian context nor is there a recognised practice of TA.
Despite this, in Australia there is clear recognition that scientific research
and innovation are key drivers for long-term productivity and economic
growth (ISA 2016). Historically, Australia has embraced technological solu-
tions to enhance the production and efficiency of its primary industries and
resource sectors. As a nation, researchers here are exploring new frontier
science in areas such as advanced manufacturing, cyber security and medical
research, and are working hard to find solutions for transitioning to a sustain-
able energy future. Science and technology sit squarely at the heart of Aus-
tralia’s future.

The aim of this chapter is to describe the science and technology priorities
and policy structures in Australia and determine whether TA is reflected in
those existing structures. It begins with an overview of Australia’s geography
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and its social, cultural and democratic systems. This is followed by a discus-
sion of underlying national values and how these values are reflected in re-
sponses to science and technology. Building on this discussion, a selection of
cases that illustrate how technologies have been introduced to Australia with
a particular focus on the responses of the public are explored. The initial two
cases examine unsuccessful attempts to introduce the use of recycled water
and wind energy technologies in Australia. Subsequently a more recent case
study that used TA processes of extensive and structured public engagement
with respect to the nuclear fuel cycle in Australia is examined. Finally, conclu-
sions on the role of TA in Australia and its relationship to a range of existing
assessment processes are presented. The chapter demonstrates that Aus-
tralia lacks any one national agency or institution responsible for TA. There-
fore, assessments of technology may be accepted or rejected based on a
range of national, state and even local government decision-making pro-
cesses. While these processes may be formal and legislatively supported, they
are often influenced by political pressure and public perceptions of a technol-
ogy’s benefits and risks.

1.1 Australia’s Social and Political Context

Australiais a large island continent located in the Oceania region of the South-
ern Hemisphere. It is the sixth largest country in the world by land area (at
7.692 million km?) and recognised for its geographic isolation, extensive na-
tional borders, limited supply of arable land, high levels of coastal urbanisa-
tion, and a heavy reliance on natural resources (Williamson et al. 2015). Sixty
seven percent (67%) of Australians live in large coastal centres along the east-
ern seaboard (ABS 2017b). For its size, Australia hosts a relatively small pop-
ulation of 24.7 million residents (ABS 2017a). While the history of Indigenous
settlement in Australia is known to stretch back some 65,000 years (Clarkson
et al. 2017), Indigenous Australians comprise only 2.8% of Australia’s current
population (ABS 2017d). Today the Australian population is considered highly
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multicultural with 28.5% of the estimated resident population born overseas
(ABS 2017c).

To understand contemporary Australia, its society, culture and values it is im-
portant to have a brief background in how the separate British colonies (now
the states) formed a Commonwealth (in 1901) and how the idiosyncratic na-
ture of that unification shaped the role of the Federal Government, States
and Territories. Within Australia, there are six States and two Territories each
with their own Parliaments and at the regional level there are multiple local
government areas. Politically, the Australian parliamentary system is a consti-
tutional monarchy with national elections held every three years. These ar-
rangements reflect aspects of the British Westminster system which comprise
the Monarch, the Senate and the House of Representatives. The Australian
Constitution, passed as an Act of British Parliament in 1900, defines the for-
mal rules by which Australia is governed.

The power of the Australian Parliament is limited under the Constitution to
specific areas including: defence; external affairs; interstate and international
trade; taxation; foreign, trading and financial corporations; marriage and di-
vorce; immigration; bankruptcy; and interstate industrial conciliation and ar-
bitration (Parliamentary Education Office 2010). The specific powers of the
Commonwealth government reflect the key social, political and economic
preoccupations of the late 19'" century to ensure free trade and movement
of people within the new nation. In many ways, these specific powers do not
reflect many of the areas of political, economic and social concerns of the 21
century. Therefore, a number of important subjects that are not explicitly in-
cluded such as: education; environment; criminal law and roads were consid-
ered residual powers and were left to the States and Territories. However,
the Commonwealth has considerably increased its powers through ongoing
interpretations of the Constitution by the High Court. The environment, which
was absent from any national interest until the 1960s, is one area in particular
where the Commonwealth has vastly increased its power through the signing
of international agreements and treaties, which trigger its external affairs

81



Constructing a Global Technology Assessment

powers (Section 51 xxix) (Edmonds 1990; Parliamentary Education Office,
2010). However, unless this power is invoked, each State or Territory is re-
sponsible for assessing and approving the majority of development, including
the use of technologies, through existing planning and approval mechanisms
such as Environmental Impact Assessments, Social Impact Assessments and
Development Applications.

It is worth noting that this State-level responsibility can give rise to diverse
responses to technologies across Australia. For example, while the develop-
ment of unconventional gas resources such as Coal Seam Gas (CSG) require
federal-level approval where they will have a significant impact on water re-
sources, CSG development tends to primarily be the responsibility of State
Governments. The current status of CSG development across Australia, which
has polarised some communities (Lacey & Lamont 2014), has seen full or par-
tial moratoriums on CSG development and the use of technologies such as
hydraulic fracturing in various states. These differences exacerbate tensions
around the use and application of such science and technologies and reflect
the political environment of the various States rather than an integrated and
national system of technology assessment.

1.2 National-Level Decision-Making Frameworks

While the states may adopt different approaches, at the national level, the
Australian Government plays a key role in funding science and technology re-
search. Predominantly, the major investment occurs in areas such as environ-
mental management, defence and health services, which are considered un-
likely to be taken up at scale by other actors in the innovation system. In the
National Science Statement (Australian Government 2017a), three key roles
for government are defined which include: providing funding and other key
resourcing; participating in science by producing, using and sharing data; and
enabling science by setting institutional arrangements that support effective
interactions with business and the Australian community for national benefit.
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tion governance system includes a broad range of stakeholders, who are both
directly and indirectly related to the flow and use of research funding (see

At the national scale, the key components of the overall science and innova-
Figure 1).
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The functions and stakeholders directly related to how research funds are al-
located and used include:

High Level Decision-Making

The Cabinet, comprised of the Ministers of the Crown directly responsible to
the Parliament, the Portfolio Ministers overseeing relevant areas of responsi-
bility, and the Expenditure Review Committee, which oversees the national
fiscal strategy, are collectively responsible for high level decision-making.

Funding Mechanisms including Federal Departments and Agencies

Responsibility for different aspects of development and implementation of
science and technology policy is then distributed across government and
managed where it is most relevant. There is a strong focus on whole-of-gov-
ernment coordination and the use of national advisory bodies for providing
specific advice on policy development and institutional arrangements. At this
level, there are a number of Departments including the Department of Indus-
try, Innovation and Science (DollIS!), which leads Australia’s whole-of-govern-
ment science and innovation agenda. DollS coordinates with a range of other
departments with specialised areas of focus and may fund specific research
in these areas including Defence?, Health3, Agriculture & Water Resources®,
Environment & Energy®, and Foreign Affairs & Trade® among others. These
departments are also variously responsible for national science and research
agencies including the Commonwealth Scientific & Industrial Research Organ-
isation (CSIRO’), Australian Centre for International Agricultural Research

https://industry.gov.au/
http://www.defence.gov.au/
http://www.health.gov.au/
http://www.agriculture.gov.au/
https://www.environment.gov.au/
http://dfat.gov.au/

https://www.csiro.au/
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(ACIAR?3), the Research & Development Corporations (which fund industry
specific research?®), for example.

Alongside this, the two key research funding bodies are the Australian Re-
search Council (ARC°) and the National Health and Medical Research Council
(NHMRC!?). The ARC’s mission is to “deliver policy and programs that advance
Australian research and innovation for the benefit of the community”. The
NHMRC was previously managed by the government’s health portfolio but
has been a self-governing statutory authority since 2007. The NHMRC devel-
ops and maintains health standards in Australia and is the peak funding body
for medical research.

Research implementation

Implementing the funding and conducting scientific research are a range of
organisations that include universities, the CSIRO (which both funds and
delivers research), and a series of national agencies with dedicated areas of
focus including the Defence Science and Technology (DST*?) Group providing
advice on technology solutions for national security, the Australian Nuclear
Science and Technology Organisation (ANSTO*3), Geoscience Australia'®, and
the Australian Institute of Marine Science®. In addition, there are two signif-
icant collaborative research investments that bring together universities,
publicly funded research organisations, other research bodies, governments
and businesses in Australia and overseas to examine areas of new science
and where Australia has potential to build a competitive advantage. They are

& http://aciar.gov.au/

° http://www.agriculture.gov.au/ag-farm-food/innovation/research_and development cor-
porations and companies

http://www.arc.gov.au/

https://www.nhmrc.gov.au/

https://www.dst.defence.gov.au/

http://www.ansto.gov.au/

http://www.ga.gov.au/

https://www.aims.gov.au/
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the ARC Centres of Excellence!® and the Co-operative Research Centres
(CRCY) program.

Apart from these actors who are directly involved in the funding channels to
support the implementation of scientific research and development in Aus-
tralia, there are also a range of key stakeholders and initiatives that influence
the system including:

Policy coordination & advice

Mainly overseen by the Office of the Chief Scientist'®, which is responsible for
providing high-level independent advice to the Prime Minister, and other
Ministers, on matters relating to science, technology and innovation. This Of-
fice also coordinates science policy issues across government portfolios. Ad-
ditionally, there are two major government advisory bodies for science and
technology policy. The first, the Commonwealth Science Council (CSC),
hosted by the Office of the Chief Scientist which connects government, busi-
ness and academic leaders to advice on how science, research and innovation
can contribute to productivity, health and well-being outcomes. It also ad-
vises on priorities for future areas of science and technology policy develop-
ment. The second is Innovation and Science Australia (1ISA%), which is an in-
dependent statutory authority responsible for providing strategic whole-of-
government advice on science, technology and innovation.

National policy initiatives
The above advisory functions play a key role in the development of national

16 http://www.arc.gov.au/arc-centres-excellence

https://www.business.gov.au/assistance/cooperative-research-centres-programme
http://www.chiefscientist.gov.au/
http://www.chiefscientist.gov.au/commonwealth-science-council/
https://www.innovation.gov.au/page/innovation-and-science-australia ISA recently audited
Australia’s science and innovation system and produced the 2030 Strategic Plan (2017) which
contains a series of recommendations to government: https://industry.gov.au/Innovation-
and-Science-Australia/Australia-2030/Pages/default.aspx

-

7

18

19
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science priorities and policy initiatives including the National Science State-
ment and the National Science and Innovation Agenda®!, among others.
These will be discussed further in Section 2.

Key stakeholders and interest groups

Beyond the government driven agenda for research in Australia, there are
also a range of key stakeholders and other interests groups which include the
Australian Council of Learned Academies (ACOLA?2), an independent, not-for-
profit organisation comprised of: the Australian Academy of the Humanities
(AAH); the Australian Academy of Science (AAS); the Academy of Social Sci-
ences in Australia (ASSA); and the Australian Academy of Technology, Science
and Engineering (ATSE). ACOLA predominantly functions as a form of Parlia-
mentary TA, receiving funds from the Office of the Chief Scientist to under-
take horizon scanning activities. These activities are led by esteemed repre-
sentatives from each of the Academies to ensure an interdisciplinary
approach to an identified challenge. Three recent horizon scanning studies on
energy storage, precision medicine and synthetic biology, are used to provide
expert advice to government.

Beyond the domain of science and technology research, there are also a range
of industry and public interests to be considered. While industry interests are
directly addressed through a variety of research areas and funding models,
and organisations such as the Business Council of Australia, the role and in-
terests of publics are harder to identify within the research governance sys-
tem. Section 3 highlights how citizen and community views are expressed and
often exert a powerful influence in matters of TA in Australia. However, first
it is useful to examine Australia’s science and technology priorities.

21 https://www.innovation.gov.au/
22 https://acola.org.au/wp/
2 http://www.bca.com.au/
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2 Science and Technology Priorities and Values

While science and technology priorities change over time, the Australian Gov-
ernment of today has a clear statement that “Australia depends on science
and research to increase productivity, achieve sustainable economic growth,
create jobs, and improve national well-being” (Australian Government
2017b). The current nine national science and research priorities outlined by
the federal government in the National Science Statement (Australian Gov-
ernment 2017a) are:

e  Advanced Manufacturing
° Cyber Security

° Energy

° Environmental Change
° Food

° Health

° Resources
° Soil & Water
° Transport.

These priorities were developed through a consultative process* involving
leaders from industry, research and government. This helps ensure the Aus-
tralian Government is supporting science and research activities focused on
addressing the most critical challenges facing the nation (Australian Research
Council 2015). The national science and research priorities also assist the Aus-
tralian Research Council (ARC) to assess how funding will be directed.

24 After presenting the priorities to the inaugural meeting of the Commonwealth Science Coun-
cil in November 2014, the Chief Scientist ran a series of workshops with working groups for
each priority area. Industry representatives had a critical role in identifying the practical re-
search challenges underpinning the science priorities. The identified challenges were then
further refined through targeted consultations with industry, State and Territory Chief Scien-
tists, the higher education and research sectors, the CSIRO and other government depart-
ments. The Commonwealth Science Council recommended the priorities and practical re-
search challenges to the Australian Government in April 2015.
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Through a competitive process, research proposals are evaluated and funded
based on how effectively they align with the key research priority areas. This
ensures Australia’s finite research resources are directed towards the most
critical challenges.

The National Science Statement further emphasises that strategic investment
in science and research will be a new source of growth, high-wage jobs and
will drive future economic prosperity for Australia. An annual assessment
conducted by the Office of the Chief Economist quantifies the nature of the
economic benefits of science to the nation (Office of the Chief Economist
2017). This assessment is undertaken against a set of innovation indicators
including measures of entrepreneurship, international engagement, business
collaboration, education and skills base, and investment in research?. In eco-
nomic terms, Australia’s assessment of the benefits of science and technology
is rigorous and transparent. The National Science Statement also points to the
importance of science and technology driving advances in knowledge and im-
provements in living standards. This is characterised broadly in terms of con-
tributing to the well-being of Australians through improving health outcomes,
maintaining our environmental quality, and resolving complex social chal-
lenges. Here the impact assessment approaches are less well formulated and
applied. Societal benefit is recognised as a critically important outcome of sci-
ence and technology investment. But, how that might be realised and how
such benefits address challenges of equity and opportunity in the distribution
of those benefits remains unclear (Russell et al. 2011). This was a weakness
identified in a review of the Australian innovation system (ISA 2016), which
identified that Australia needs to improve its translation of publicly funded
research to commercial outcomes to capture greater social value from scien-
tific research. This has become a greater focus of the Australian Government
with all bodies receiving funds needing to identify the potential and achieved
impact of their research. Although priorities for research and science are set
at a national level, and informed by consultation, the extent to which these

% Indicators are available at: https://industry.gov.au/Office-of-the-Chief-Economist/Publica-
tions/AustralianinnovationSystemReport2017/index.html
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reflect broader community attitudes to science, technology and innovation is
difficult to gauge.

In terms of better understanding the views of the public, there have been
several major studies of Australian attitudes to science and technology over
recent years. Frequently, when the results of these studies are considered
together, they are found to be contradictory and highlight how complex pub-
lic attitudes to science and technology are (Cormick 2014). For example, the
findings of an Australian National University (ANU) study undertaken in 2010
claimed that Australian were more interested in science than sport (ANU
2010). But studies conducted by the Victorian State Government in 2007 and
2011 documented far less interest in, and engagement with, science among
the public. Among these studies, a recent 2016 survey of Australian beliefs
and attitudes towards science undertaken by the ANU aimed to develop in-
sights into the level of overall engagement with science in the Australian pop-
ulation, and to measure their overall awareness of the benefits of science to
society (Lamberts 2016). Key findings from this survey identified that the ma-
jority of Australians were regularly engaged in some kind of science-related
conversation and over 90% used technology at least a few times a week.
Australians also rated the top three professions contributing to the well-being
of society as scientists (80.9%), followed by doctors (80.5%) and farmers
(78.5%).

The 2016 ANU study highlights a range of positive results with respect to pub-
lic attitudes to science and technology. However, this study also found that
almost half of their respondents expressed the view that science made our
lives change too quickly (Lamberts 2016). Agreement with this sentiment in
particular has been interrogated by the CSIRO and identified as a key indicator
of Australian society “being less engaged with science and technology and
more likely to view it with suspicion and concern” (Cormick 2014: 2). This
highlights that simply examining the levels of scientific knowledge or engage-
ment with science among the public may not explain how and why their atti-
tudes towards science and technology are formed. For example, the 2016
study by ANU found evidence of a broad range of views on issues such as
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Genetically Modified (GM) foods, nuclear energy and bioengineering (Lam-
berts 2016). Frequently values play a key role in attitude formation (Wynne
1992; Mohr et al. 2007; Nisbet & Goidel 2007). Similarly, Cormick (2014) has
argued that a closer examination of values can help explain how people can
hold seemingly contradictory attitudes toward science (i.e. people with
strong values about preserving nature may accept climate science but reject
GM crops). Thus, responses to science and technology, whether this relates
to debates about childhood vaccination, stem cell research or autonomous
vehicles and so on, are often deeply connected to our values.

2.1 Fundamental Australian Values

In terms of providing an understanding of the national values that shape re-
sponses to science and technology, Australia’s colonial past, the early policies
introduced after federation that sought to restrict immigration to Europeans
and were later dismantled from 1949 through to 1973, along with the more
recent development of a multicultural national identity have directly influ-
enced how Australian social and cultural values have formed and changed
over time. There have been frequent periods when questions are raised in the
public arena about what constitutes ‘Australian’ values and identity. From the
post-World War Il decades and through until the 1970s, the preferential im-
migration to Western Europeans, and particularly those from the United King-
dom did lead to a relatively strong and persistent set of characteristics being
considered as the stereotypical national identity of the non-indigenous peo-
ple of Australia. These identities have been referred to as myths and fre-
quently include the ‘typical Australian’ being described as egalitarian, anti-
authoritarian, practical or laconic (Moran 2011) However, there have been
many critiques of these identities dating back to the 1960s (Horne 1964;
McGregor 1966). What is clear is that modern Australia is diverse in values
and that the old stereotypes do not well represent contemporary attitudes.
The notion of Australian values remains contested and evolving, but despite
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this the majority of our fundamental social values tend to align with those
that characterise most Western liberal democracies. These broadly include
freedom, equality, and justice. To this list, we add sustainability.

21.1 Freedom

As in many liberal Western democracies, freedom is a cornerstone of Austral-
ian society, and the concept of freedom is closely connected to rights, partic-
ularly the rights of individuals to enjoy these freedoms as citizens (Schroeder
& Rerimassie 2015). Within the laws and requirements of our governing insti-
tutions all citizens are entitled to a series of fundamentals freedoms that in-
clude: the freedom to speak openly; the freedom of association; the freedom
to worship in their faith of choice; the freedom to marry who they choose;
and the right to move freely throughout Australia without restriction.

These freedoms underpin Australia’s democracy, and mean that all Australi-
ans have the opportunity to participate in how the country is governed
through processes such as voting, providing input to elected representatives,
or becoming involved in political rallies or citizen movements. This creates a
series of individual rights and freedoms that are reflected as rights that also
govern the national population as a collective. For example, the fundamental
freedom for Australians to marry who they choose has recently been con-
tested in Australia through the need to acknowledge the rights of gay and
lesbian people to marry. This resulted in a national plebiscite which ended in
a majority ‘yes’ vote, which changed the laws in the Australian Parliament and
created a national debate on the freedom and equality of contemporary Aus-
tralian society.

A science and technology priority that is particularly focused on protecting
these freedoms is cyber security. Cyber security critically underpins Aus-
tralia’s knowledge economy and there is a focus on protecting our cyber in-
frastructure from malicious attacks and non-malicious events such as natural
disasters, equipment failures and so on. The National Science Statement rec-
ognises the need to understand the scale of cyber security challenges facing
Australia, including the social factors that influence individual, organisation
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and national attitudes (Australian Government 2017a). This has been accom-
panied by increased scrutiny of the use of data and open access to data in
Australia to enhance societal, environmental and economic benefit along
with managing associated privacy and security concerns (i.e. balancing collec-
tive benefit with individual freedoms) (Productivity Commission 2017).

2.1.2 Equality

The concepts of equality and even egalitarianism remain contested in social
and political theory (Dworkin 2000; Arneson 2013) but they are closely
coupled with ideas of justice and morality in Western liberal democracies.
Under Australian law, all citizens must be treated equally which means that
no one should ever be treated differently because of their race, ethnicity or
country of origin; due to age, gender, marital status or disability; or because
of religious or political belief. Equality of opportunity in Australia is supported
by a series of laws such as the Racial Discrimination Act 1975, the Sex Discrim-
ination Act 1984, the Disability Discrimination Act 1992 and the Age Discrimi-
nation Act 2004. However, while it is straightforward to recognise equality
through these legal mechanisms, it can be challenging to navigate how equal-
ity is operationalised and realised in political terms (Schroeder & Rerimassie
2015). For example, should equality in Australian society be realised in terms
of equality of welfare, resources, opportunities or capabilities (Daniels 1990;
Nussbaum 2011)?

This idea of equality is frequently expressed colloquially in Australia as every-
one being entitled to receiving ‘a fair go’. This means that every citizen has
the opportunity to prosper yet it is also recognises that life circumstances may
mean that some citizens will require more support than others. This is re-
flected in the existence of a welfare system to provide access to basic re-
sources. One example of this is Australia’s publicly funded universal
healthcare system, Medicare. This system is the largest primary funder of
healthcare in Australia and supports access to basic health services for citi-
zens. This commitment to equality of access to healthcare underpins the na-
tional science and technology priority focused on health where impact needs
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to be realised at both individual and population scales. Key challenges have
been identified in relation to developing better models of healthcare that re-
duce disparities of disadvantage, increase health care access for vulnerable
groups, and ensure better health outcomes for regional and Indigenous com-
munities (Australian Government 2017a).

2.1.3 Justice

Building on the principles of freedom and equality, justice sits at the heart of
all forms of social interaction. While Rawls (1999) regards justice as the first
virtue of social institutions, his focus has been regarded as somewhat narrow
in its application to the fair distribution of economic goods and resources (An-
derson 1999; Nussbaum 2003). Thus, while the broad theme of “justice as
fairness” (Rawls 1999: 3) links the importance of preserving basic liberties and
fair opportunities within society (Gutmann & Thompson 1996), there is an
effort to move beyond the mere application of distributive justice in terms of
the distribution of particular goods, to examine how it might also preserve
and enhance those most critical social opportunities. The focus here is not
merely on the outcomes of justice (i.e. how such goods or opportunities are
shared); rather it also includes components of interactive and procedural jus-
tice which capture the importance of the process of justice.

In this way, justice underpins the social interactions and processes between
key parts of our society and the structure of the institutions that govern deci-
sion-making in this domain. This specifically addresses questions about where
risks and benefits flow from the application of science and technology, how
diverse perspectives will be represented in decision-making processes, and
who will be responsible for ensuring equitable outcomes as a result of such
decisions. Current debates about the mining and extractives sectors have
highlighted that how citizens perceive justice and fairness is a predictor of
how willing they are to accept these industries at local and national scales
(Moffat et al. 2018). Given energy is a national science priority, Australia is
grappling with its abundant energy resources and the need to establish a sus-
tainable energy future that will progressively reduce carbon emissions and be
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affordable and reliable for consumers (Finkel et al. 2017). Such challenges
around the world have given rise to the new agenda of energy justice which
applies the principle of justice to energy policy, energy production and sys-
tems, energy consumption, energy activism, energy security and climate
change (Jenkins et al. 2016).

2.14 Sustainability

While the previous values relate more to the social aspects of life in Australia,
sustainability is a value that speaks more directly to environmental values.
For this reason, it is a value that may have the capacity to draw together the
values of both ancient and modern societies. This includes the many thou-
sands of years of Indigenous culture that reflects a strong connection to land.
This value speaks directly to the need for modern Australia to carefully man-
age and use its finite resources in a sustainable way. Both primary industries
and resource development sectors have been integral to Australia’s develop-
ment and growing economy but understanding sustainable use of resources
— be it water, energy or food — is at the heart of many challenges. These chal-
lenges are not unique to Australia but given the highly variable climate and
high dependency on agricultural areas, sustainable use of all Australia’s re-
sources is required to support current and future citizens.

This focus on sustainability is strongly reflected in a number of the national
priorities including soil and water, environmental change and food. It is es-
tablished that Australia’s soil, vegetation, biodiversity, water and marine re-
sources are “strategic assets that should be highly valued and strategically
managed” (Australian Government 2017a). This is currently reflected in major
research initiatives that are focused on critical assets such as the Great Barrier
Reef, Northern Australia, key agricultural regions, major aquifers and urban
catchments. However, the principle of sustainability itself is also debated and
the ways in which we might intervene in natural systems give rise to a range
of values-based responses to science and technology (Cormick 2014).
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3 TA State-Of-Art: Methodologies and Impact

While it has already been established that Australia lacks any national agency
or institution responsible for TA, it is useful to examine a range of recent pro-
cesses and their influence on the uptake (or not) of different technologies in
Australia. This is relevant because in Australia technologies are more likely to
be assessed, accepted or rejected based on a range of State and even local
government decision-making processes that are formal and legislatively sup-
ported (e.g. Environmental Impact Assessments, Social Impact Assessments,
Development Applications). Very often, these assessments are rarely about
the technologies themselves but rather a new or changed land use, permis-
sion to develop resources or the introduction of a new industry. This section
briefly examines three cases of TA-like processes in relation to recycled water,
wind energy and the nuclear fuel cycle. Each took place in different parts of
Australia but what is apparent in all cases is that the role of public engage-
ment in response to where or how the technologies were going to be imple-
mented exerted significant influence over the outcomes of these processes.

3.1 Technology Rejection: The Role of Public Engagement

First, two failed attempts to introduce recycled water in Queensland and wind
energy in Tasmania are examined. These two cases are introduced to high-
light the often localised nature of TA-like processes in Australia (both were
overseen by local governments) and with a particular focus on the role of
public engagement (both used a vote to determine the outcome). As Hennen
et al. (2004) point out, any discussion about TA and its relationship to policy
making will invariably examine processes of decision-making, and the nature
and content of political and social debate. It has long been recognised that a
technical assessment that ignores political and social contexts is likely to be
doomed to failure. But these cases illustrate involvement of the public does
not always lead to success.
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3.1.1 Recycled Water for Toowoomba, Queensland

The highly volatile nature of Australia’s climate is well known. Prolonged
droughts are a frequent and recurring experience that often devastate Aus-
tralia’s agricultural areas. However, from 2001 to 2007 a significant and ex-
tended period of drought affected most of eastern Australia and began to
threaten the security of urban water supplies in Melbourne, Sydney and Bris-
bane (the major capital cites on the east coast) as well as many regional cities.
While rural populations frequently experience the impacts of drought in Aus-
tralia, it was rare for these impacts to be felt so acutely in the larger urban
centres. In response to this crisis, Toowoomba (a regional city in southern
Queensland with approximately 100,000 residents) began to explore a range
of options to secure and supplement water supplies. Given the city was al-
ready under severe water use restrictions by 2004, the option of recycling
water, treating it and then returning it to the city’s reservoir was proposed.
The option was both technically feasible and sought to support a sustainable
solution to the management of water resources. However, this was also the
first time that recycled water for potable use had been seriously considered
in Australia.

The proposal triggered a campaign on the application of the technology. In-
tense public debate and outrage against the proposal emerged that lasted for
almost two years (Hurlimann & Dolnicar 2010). Proponents tried to ‘educate’
the public with scientific facts using a range of media, while those opposed
launched a fear-based campaign that told residents they would be forced to
drink ‘poo-water’. Those opposed focused messages around issues of fear
and risk in relation to health and environment but also tapped into percep-
tions of injustice (i.e. those in Toowoomba would drink the recycled water
while those in the nearby capital city would not have to). The issue was put
to a referendum. While polls taken a year before the final vote suggested ma-
jority support of recycled water (60%), at the final vote in 2006, almost two
thirds of the city voted against recycled water. This case highlights a seem-
ingly democratic engagement in relation to a specific technology (i.e. citizens
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were asked to vote) but this disconnect between scientific and social assess-
ment of the technology paved the way for its failure.

3.1.2 Wind Energy for King Island, Tasmania

Similarly, a citizen vote was also problematic in an assessment of a proposed
wind farm on a small island off the coast of Tasmania (Colvin et al. under re-
view). While sustainable energy options such as wind energy tend to garner
broad public support, they frequently generate localised opposition (Colvin et
al. 2016). In this case, a large-scale wind farm was proposed in 2013. The AUD
S2 billion proposal outlined plans for a 600MW wind turbine development to
produce energy for export to mainland Australia via a proposed undersea ca-
ble. In this case, the company developing the wind farm sought to engage
with the community for a pre-feasibility study with the rationale that early
engagement would provide a range of opportunities for dialogue, collabora-
tion and shared decision-making. However, in this case, community engage-
ment in a pre-feasibility assessment of the project polarised the community,
and strained local relationships and institutions. A vote was held to assess
community support for the proposal. In the lead up to this vote, the support
and opposition campaigns divided the small community. The result which
showed 58.7% in favour of the project was itself polarising. This was because
an informal benchmark of support had been claimed to be 60% at a commu-
nity meeting in the lead up to the vote. The validity of the voting process was
questioned. Ultimately the proposal did not pass its pre-feasibility assess-
ment and left a legacy of community division and conflict in its wake.

Both of these cases demonstrate local responses to particular technologies in
Australia and highlight how public responses can override any formal or legal
processes for approving the use of technologies in these contexts. While
these localised cases highlight rejection of technologies, their flaws seemed
to relate specifically to the lack of deliberation built into the public engage-
ment mechanisms.
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3.2 Public Engagement with the Nuclear Fuel Cycle

In terms of structured and deliberative processes for TA in Australia, an ex-
ample is the recent assessment of the future of the nuclear fuel cycle in South
Australia (SA). While still not a national scale process, it illustrates a range of
TA activities and demonstrates how the results were translated into decision-
making at the state-level, with a particular focus on formalising a range of
processes of public engagement. In this case, the SA Government conducted
a Royal Commission to explore issues and opportunities associated with the
nuclear fuel cycle. The Royal Commission represented a form of Parliamen-
tary TA, particularly with the aim of the activity being to provide advice to the
Parliament on nuclear fuel cycle related technology, in relation to both public
interest and political decision-making. The results showed that while nuclear
power was not considered a viable option for Australia, radioactive waste re-
processing was identified as a potential future industry. Because the manage-
ment of radioactive waste remains a contentious and unresolved technology
around the world (Slovic 1993), the SA Government proposed they would
consult with the SA public to decide whether to establish a reprocessing in-
dustry in the state.

South Australia is the fourth largest state, located in the southern central part
of the country and characterised by some of the most arid and sparsely pop-
ulated parts of the landscape (Figure 2). The majority of the 1.7 million South
Australians (less than 8% of the national population) reside in the capital city
of Adelaide. Historically, this state is the only one of the former British colo-
nies to be freely settled as opposed to being established as a penal colony. It
is also home to the Olympic Dam mine, which has the largest uranium deposit
in the world, containing more than one third of the world’s recoverable re-
serves of uranium and 70% of the Australian reserves. In recent years, SA has
seen the loss of its significant car manufacturing sector, which has placed
pressure on the State’s employment and economic performance.
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Figure 2: South Australia in the national context

With South Australia’s economy undergoing a shift away from traditional in-
dustries such as manufacturing, the state government implemented a process
to identify and explore new, high tech industries of the future (Government
of South Australia 2017a). The first step was the formation of the Nuclear Fuel
Cycle Royal Commission. The task of the Commission was to examine the
practical, economic and ethical issues that would arise if South Australia was
to extend into all aspects of the nuclear fuel cycle (i.e. mining, enrichment,
energy, storage). In undertaking the examination of these issues, the Royal
Commission consulted with 132 expert witness (including 41 international ex-
perts) over a period of 37 sitting days. The result was a report released in May
2016 that outlined 12 key recommendations (Nuclear Fuel Cycle Royal Com-
mission 2016: 170).
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Many of the 12 recommendations were targeted at institutional reform be-
tween the state and federal governments in relation to how aspects of the
nuclear fuel cycle are approved and managed in Australia (i.e. there are cur-
rently strict limits on how uranium is handled and nuclear energy is prohibited
in Australia as a result of a national referendum held in the 1960s). There
were also a series of recommendations that targeted the need to improve
baseline geophysical data and make it more accessible to a wider range of
stakeholders. While the Commission deemed processing of radioactive waste
and nuclear energy not immediately viable within the State, the report did
recommend that the disposal of used nuclear fuel and intermediate level
waste in a permanent geological disposal facility presented an opportunity
that had potential to deliver significant inter-generational economic benefits
to South Australians (Nuclear Fuel Cycle Royal Commission 2016). However,
it was also recognised that attempts to develop nuclear industries around the
world had been complex and that if any of the recommendations were to be
fully considered by the SA Parliament, there would need to be full scale public
consultation and engagement with the SA community.

This was the basis for the second step of the process, a comprehensive state-
wide engagement program. The engagement program was structured and de-
livered in four stages from June to November 2016 and remains one of the
most comprehensive state-wide engagement programs undertaken in Aus-
tralia to date. The stages included:

Stage 1: Be informed

Over two weekends in June and July 2016, 50 randomly selected South Aus-
tralians came together to form a citizens’ jury. The jury worked together over
4 days to extract the key elements of the Royal Commission report they felt
needed to be debated and discussed with the broader SA public. The process
was facilitated by an independent organisation and jury members were given
access to experts to provide them more information on the findings of the
Royal Commission. A key output of the first citizens’ jury was a summary
document in simple language that highlighted the key considerations for the
SA public.
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Stage 2: Be involved

Following the citizens’ jury, a state-wide engagement program commenced
and included a range of opportunities for South Australians to engage in the
conversation “Know Nuclear”. This included online forums, social media and
hosted community events across the state. A travelling community engage-
ment roadshow visited more than 100 sites throughout the state, including
60 regional towns and 30 Aboriginal communities during an extensive three-
month consultation period. Reports and fact sheets were produced in Aborig-
inal languages to ensure all South Australians had equal access to information
as part of their engagement. This stage was designed to ensure the SA Gov-
ernment could hear key issues from all parts of the SA community.

Stage 3: Be clear

Following the state-wide engagement, the 50 original members of the first
citizens’ jury reconvened and were joined by an additional group of 250 ran-
domly selected South Australians to form a second citizens’ jury (i.e. with 300
citizen members). This second jury met over three weekends in October and
November 2016 (i.e. 6 days) to deliberate on the following question: “Under
what circumstances, if any, could South Australia pursue the opportunity to
store and dispose of nuclear waste from other countries?” (Government of
South Australia 2017b). This was Recommendation 11 from the Royal Com-
mission Report. All jurors were required to review all of the community feed-
back from the previous state-wide engagement and were informed by more
than 100 witnesses throughout the process?®. Their findings were presented
in a report to the SA Premier and was tabled in the SA Parliament.

Stage 4: South Australian Government’s Response

The report from Citizens’ Jury Two played a key role in informing the State
Government’s response to the Royal Commission Report. In November 2016,
the SA government submitted its own response to the Royal Commission Re-

26 Full details of the second citizens’ jury are available at https://nuclear.yoursay.sa.gov.au/
citizens-juries/citizens-jury-two
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tary decision-making processed.

Recommendations endorsed by South Australian Government and Citizens

on Nuclear Fuel Cycle (Government of South Australia 2016)

port supporting nine of the 12 original recommendations. The recommenda-
tion to pursue the disposal of used nuclear fuel and intermediate level waste
in a permanent geological disposal facility as a future industry in South Aus-
tralia was not fully endorsed but it was flagged for further investigation. See
Table 1 for a summary of all 12 recommendations of the Royal Commission
and the outcomes of the subsequent engagement program and parliamen-

Recommendations

Endorsed

Pursue the simplification of state and federal mining approval
requirements for radioactive ores, to deliver a single assessment
and approvals process

v

Further enhance the integration and public availability of
pre-competitive geophysical data in South Australia

Undertake further geophysical surveys in priority areas,
where mineral prospectivity is high and available data is limited

Commit to increased, long-term and counter-cyclical investment
in programs such as the Plan for Accelerating Exploration (PACE)
to encourage and support industry investment in the exploration
of greenfield locations

Ensure the full costs of decommissioning and remediation with
respect to radioactive ore mining projects are secured in advance
from miners through associated guarantees

Remove at the state level, and pursue removal of at the federal
level, existing prohibitions on the licensing of further processing
activities, to enable commercial development of multilateral
facilities as part of nuclear fuel leasing arrangements

Promote and actively support commercialisation strategies for
the increased and more efficient use of the cyclotron at the South
Australian Health and Medical Research Institute (SAHMRI)

Pursue removal at the federal level of existing prohibitions on
nuclear power generation to allow it to contribute to a low-carbon
electricity system, if required
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Promote and collaborate on the development of a comprehensive
national energy policy that enables all technologies, including v
nuclear, to contribute to a reliable, low-carbon electricity network
at the lowest possible system cost

Collaborate with the Australian Government to commission
expert monitoring and reporting on the commercialisation of v
new nuclear reactor designs that may offer economic value
for nuclear power generation

10.

Pursue the opportunity to establish used nuclear fuel and
intermediate level waste storage and disposal facilities in
South Australia consistent with the process and principles
outlined in Chapter 10 of the [Royal Commission] report

Support
further
investigation

11.

Remove the legislative constraint in section 13 of the Nuclear
Waste Storage Facility (Prohibition) Act 2000 that would preclude
an orderly, detailed and thorough analysis and discussion of the
opportunity to establish such facilities in South Australia.

12.

The overarching engagement program in the nuclear fuel cycle case is a clear
example of Participatory TA in that it sought to systematically involve various
actors in the engagement program. While the focus was on SA citizens, meth-
ods were developed to ensure that citizens who might ordinarily be excluded
by geographical remoteness or not use English as their first language were
included in the process?’. The process also brought experts in contact with
citizens to deliberate over the ethical, economic and societal aspects of ex-
ploring new industries within the nuclear fuel cycle for South Australia. These
processes were then used to inform a second round of Parliamentary TA
through the Premier’s formal response to the Royal Commission. Although
consideration of the nuclear fuel cycle in SA continues beyond this process,
there is ample evidence to draw on in order to make an assessment of the
current and future potential of TA in Australia.

27 The Indigenous Engagement component by the South Australian won a 2017 International
IAP2 Award: https://www.iap2.org.au/Awards/2017-Core-Values-Awards
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3.3 Analysing the Presence of TA in Australia

The typology of TA impacts matrix developed by Hennen et al. (2004) and
presented in the introduction chapter of this book outlines three impact di-
mensions: (1) raising knowledge; (2) forming attitudes/opinions; and (3) ini-
tialising actions. These three impact dimensions each have an issue dimension
which can be further characterised by: (i) technological/scientific aspects; (ii)
societal aspects; and (iii) policy aspects. In terms of how the nuclear fuel cycle
case study rates against the typology of TA impacts (Hennen et al. 2004),
there was evidence of activities in all three of the impact dimensions.

First, the act of ‘raising knowledge’ speaks directly to both the content gen-
erated and the participatory processes used to make various actors aware of
new aspects of the issue under consideration. Raising knowledge was ad-
dressed comprehensively as the SA Government process aimed to examine
the potential new industries associated with the nuclear fuel cycle. There was
a focus on generating a robust scientific assessment of the technical options
and making them visible for consideration by stakeholders. The materials gen-
erated were used in multiple engagements and presented as reports and fact
sheets in various languages, via expert presenters visiting communities to talk
to policy makers and citizens, and with physical models of different facilities
to aid discussion of future possibilities. The extensive nature of the engage-
ment processes and the data gathered from these engagements also helped
to make the structure of existing conflicts transparent through social map-
ping. In terms of raising knowledge, policy analysis was also undertaken and
a range of policy objectives were explored. For example, it was established
early on that nuclear power was not an option but a reprocessing industry
could be further explored through public engagement. Under this impact di-
mension, the SA case demonstrated activities that addressed scientific/tech-
nological aspects, societal aspects and policy aspects.

Second, in ‘forming attitudes/opinions’, the SA process demonstrated ele-
ments of agenda setting by actively stimulating public debate with the use of
citizen juries to initially assess key elements requiring public debate and later
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to address a specific question about the importation, storage and repro-
cessing of radioactive waste. A number of policies were also evaluated as a
result of this public debate (see recommendations in Table 1) and extensive
state-wide engagement was perceived as democratic and fair. Under this im-
pact dimension, the SA case clearly demonstrated activities that addressed
scientific/technological and policy aspects. The use of the jury process may
also represent a form of mediation as it created an environment, which en-
couraged a small group of citizens acting on behalf of their State to reflect on
their own expectations while incorporating a range of other views.

Third, under ‘initialising actions’, there was evidence of reframing the debate
when the Royal Commission was tasked with examining all practical, eco-
nomic and ethical issues associated with extending into all aspects of the nu-
clear fuel cycle. This allowed the full extent of the nuclear fuel cycle to be
explored in new ways in Australia in a highly transparent manner with input
from a number of expert witnesses (Parliamentary TA). There was also evi-
dence of a decision being taken when the SA Government responded to the
recommendations of the Royal Commission and the feedback of the public
engagement processes (see endorsements in Table 1). Under this impact di-
mension, the SA case demonstrated activities that addressed scientific/tech-
nological aspects and policy aspects.

The SA process was innovative in its approach and has been shown to demon-
strate some best practice TA approaches. It also usefully highlights how a
large-scale, structured public engagement process that was deliberative and
democratic could be used effectively to inform a State Government decision-
making process in Australia with the results reliably represented the combi-
nation of scientific, societal and policy aspects of the issue. However, this is
far from being a typical process in the Australian context. While there are nu-
merous public debates on matters of science and technology in Australia, very
few of these debates are formally structured and hosted in such a way as to
inform decision-making processes and outcomes in the way we have de-
scribed in relation the nuclear fuel cycle case. Rather, participation has
tended to occur around localised issues without an overarching approach to
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structuring the engagement, which has frequently served to polarise views on
contentious issues as described briefly in Sections 3.1.1 and 3.1.2.

A review of TA in Australia, undertaken in 2011, found that while Australia
had no central agency that coordinated TA functions, there was clear evi-
dence of a range of TA-like activities being undertaken in the form of reviews
and inquiries. However, they tended to happen in an uncoordinated or ad hoc
way (Russell et al. 2011). At the time of this previous review, examples of such
TA activities at the national-scale included: the first and only consensus con-
ference undertaken in Australian in 1999 on gene technology in the food
chain; the joint Australian Law Reform Commission and Australian Health Eth-
ics Committee inquiry on the use and protection of genetic information which
ran from 2001-2003; the Lockhart Review on human cloning and embryo re-
search in 2005; and a federal Uranium Mining, Processing and Nuclear Energy
Review to examine uranium mining and the potential for nuclear energy in
2006. The short timelines of both the Lockhart Review and the Uranium Re-
view meant that no community consultation was undertaken suggesting that
some TA processes are structured around public engagement methods while
others do not resource it at all.

Again in 2018, we find that TA processes remain ad hoc and disconnected, or
implicitly dealt with through existing formal and legislative process (i.e. often
not focused on technology per se). There is a need for TA to be more system-
atic and inclusive in how it is conducted in Australia but also that such pro-
cesses are considered trustworthy and influential (Russell et al. 2011). But
there also remains a question as to how these TA processes will be integrated
with existing assessment processes for new land uses and industries that are
implemented at more localised levels across Australia, which may give rise to
differential responses to technologies in the landscape. Can there be an inte-
grated national system of TA in Australia?
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4 National Perspectives for a Global TA

In Australia, there is a clear commitment to finding science and technology
solutions for complex challenges. When thinking about the role of TA in Aus-
tralia, most efforts focus on innovation as a driver of economic prosperity.
Social well-being and national benefit are frequently cited as key drivers for
science and technology development but it is less clear how this value is as-
sessed and agreed upon. Although with the emerging focus on impact agenda
itis likely that more of these outcomes will be monitored and assessed. In this
chapter case study examples have highlighted that technologies themselves
are frequently not at the heart of public debate in Australia. Rather, public
debate is frequently driven by the capacity of these technologies to influence
land use and/or social change. Similarly, how trade-offs are managed in re-
solving complex national challenges also remains unclear.

It would appear that the current status of TA in Australia continues to be un-
dertaken in an ad hoc way (per Russell et al. 2011) and perhaps technologies
are most likely to be evaluated when:

° Research is funded nationally or by industry (but the assessment
tends to happen implicitly in the merits and/or ranking of the re-
search based on the likely impact or benefit of the research activity
and not the technology being applied).

° In conjunction with (but not necessarily explicitly) during develop-
ment approval processes at State and Local Government levels. In
some instances, these approvals may trigger a national power or leg-
islative process.

e  As part of a political process, which may be exacerbated by election
cycles, and driven by political interests and public perceptions of risk
in relation to certain issues. For example, the local example of recy-
cled water in Toowoomba, the variable responses to CSG develop-
ment and the use of hydraulic fracturing in the different states of
Australia, and the ongoing and recurring national debate on nuclear
energy and the storage of radioactive waste in Australia.
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e  There are identified potential risks to health, safety and environ-
ment, which can also apply to the importation of goods to Australia
and the export of certain goods/materials.

The selected examples in this chapter also highlight that levels of engagement
and participation are often highly variable across Australia (i.e. not often for-
malised or well-structured in terms of developing inputs transparently for de-
cision-making), unevenly resourced, rarely focused on technologies them-
selves, and often driven by local and state formal and legal process (ElAs, SIAs,
Development Applications etc.). New modes of more systematically engaging
citizens (and other stakeholder input) and incorporating a stronger focus on
Constructive TA as a matter of practice in Australia are required.

At the outset of the chapter, it was stated that science and technology sit
squarely at the heart of Australia’s future. There are clear lessons that can be
drawn from existing models of TA as they are applied in Europe for the Aus-
tralian context. This includes developing forms of assessment that support
existing legal and regulatory frameworks with a view to providing mecha-
nisms for more meaningful and robust deliberation of the ethical aspects of
science and technology. Potentially, the greatest contribution TA could make
in Australia is in providing the formal approaches and methods that engage
publics and integrate this form of engagement with other methods of assess-
ment in the consideration of the societal impacts of science and technologies
(Hennen & Nierling 2014; Khanna 2017). The SA case highlights how a well-
resourced and structured process that actively sought to engage over time
and in diverse ways created a meaningful debate about the nuclear fuel cycle.
All parties were not required to reach consensus and there was room for
diverse views but there was a robust process in making engagement trans-
parent, including in how the results of the engagement were used by the
SA Government.

While the geographic size and small population of Australia can make this in-
tensity of engagement prohibitive in terms of resourcing, creating an environ-
ment of meaningful deliberation on technologies would be of significant
value. There are clear examples of Parliamentary TA and Participatory TA
that could be extended in Australia. One area that would be beneficial to
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further explore is where and how Constructive TA might be incorporated
in these processes to focus and enrich the discussion of technologies and
their application. The experiences reported here suggest that consideration
of technologies remains implicit and often peripheral to any formal assess-
ment processes.

In terms of engaging in TA at a global scale, global governance models that
enhance international cooperation but allow democratic freedoms to be
maintained (i.e. through limited enforcement) may be instructive. However,
given Australia’s relatively limited experience of and engagement with TA in
comparison to Western Europe and the United States, targeted cooperation
on identified global issues or challenges would provide a more useful entry
point for engagement, partnership and knowledge exchange at the global
scale. There is still a need to build capacity to undertake TA processes at the
national scale in Australia. However, this could be aided by existing and
emerging strategic international collaborations on significant global chal-
lenges. For example, since 2014, the Australian and German Governments
have been in regular dialogue with a view to building closer ties and exchang-
ing experience and best practice on long-term energy strategy in both coun-
tries. This includes transferring lessons from the German Energiewende to
help in accelerating change towards zero-carbon energy systems (Vivoda
2017). In a similar vein, the recent announcement of the Australian Govern-
ment’s Reef Restoration and Adaptation Program (AIMS 2018) is aimed at
both restoring the Great Barrier Reef and developing technologies that can
be applied to reefs around the world. In many ways, the structure of global
research communities that transcend borders and national politics to focus
on critical issues and enable knowledge transfer may provide the most useful
model for developing a global TA that can bring multiple national perspectives
to shared global challenges.
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1 Science and Technology Policy Structures
and Technology Assessment

The People’s Republic of China is the largest populated country in the world,
with around 1.4 billion people! and is located in East Asia. The capital is Bei-
jing, the largest city is Shanghai. China is a unitary republic and is governed by
the Communist Party of China in 22 provinces, five autonomous regions, four
municipalities and special administrative regions (Hong Kong and Macau).
Economic reforms in the late 1970s resulted in rapid economic growth, China
is the second largest economy by nominal GDP (an estimated $11.938 trillion
in 2017) and the largest worldwide by purchasing power parity ($23.122 tril-
lion).2 This has led to the development of a middle-class of about 300 million
and to China having the world’s second highest number of billionaires?. Since
2010 94% of the Chinese population over 15 years is literate, as a comparison
in 1949 only 20% of the population could read”. In connection with these eco-
nomic strides is the development of science and technology. In recent years

https://esa.un.org/unpd/wpp/DataQuery/

2 http://www.imf.org/external/pubs/ft/weo/2017/02/weo-
data/weorept.aspx?pr.x=89&pr.y=14&sy=2016&ey=2018&scsm=1&ssd=1&sort=coun-
try&ds=.&br=1&¢c=924&s=NGDPD%2CPPPGDP%2CNGDPDPC%2CPPPPC&grp=0&a=

3 https://en.wikipedia.org/wiki/China#cite note-BBERG10012014-382

4 https://data.worldbank.org/indicator/SE.ADT.LITR.ZS?locations=CN
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China has widely invested in S&T: $163 billion in 2012°> and $233 billion in
2016, which is about 2.1% of the GDP®. The country is second in the number
of scientific publications and first in PhD engineers. Overall, S&T is an im-
portant part of national identity and integral part of achieving economic and
political goals. These vast developments, economically and socially, provide
an interesting setting regarding how S&T policies are made. China has
changed rapidly over the last decades and S&T have been an essential part of
this. In the following the structures and values surrounding this will be de-
scribed. Also, this will lead the way to a description of current TA practices in
China, their location as well as what future needs could be.

Policy making for S&T in China is part of the bureaucratic system, which for-
mulates and implements policies in general’. S&T policies, like others, take
shape through the interactions between scientific and political institutions, in
which actors from the legislative, government, advisory bodies, conducting or
funding organisations all play roles. The parliament and the highest level of
state power, the National People’s Congress (NPC) by use of the Standing
Committee and the Committee on Science, Technology, Education and Health
“has the authority to draft, enact, and amend S&T-related laws, which usually
are drafted by a specific government ministry. Technically speaking, NPC also
monitors the implementation of such laws and approves the state budget for
science and technology affairs. Members of the Chinese People’s Political
Consultative Conference (CPPCC), an advisory body, many being non-Chinese
Communist Party (CCP) member scientists and engineers, also voice their ex-
pert opinions and comments” (Liu et al. 2011: 919).

In the centre of the S&T government enterprise in China is the Ministry of
Science and Technology (MOST), which conducts China’s national S&T pro-

° https://www.bloomberg.com/news/articles/2014-10-01/chinas-163-billion-r-and-d-budget
5 http://english.cas.cn/newsroom/china research/201710/t20171020 184378.shtml

In March of 2018 the Chinese government issued a plan to reform the institutions of the gov-
ernment.
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grams, including basic and applied research, commercialisation of S&T, back-
ing of innovation within companies as well as support of science parks and
incubators (Liu et al. 2011: 919). Correspondingly the mission of the Ministry
reads: “MOST takes the lead in drawing up S&T development plans and poli-
cies, drafting related laws, regulations and department rules, and guarantee-
ing the implementation [...] MOST aims to serve socio-economic growth by
coordinating basic research, frontier technology research, research on social
service, key technology and common technology.”® Here we again find close
ties between S&T developments and economic growth.

A further important actor is the Chinese Academy of Sciences (CAS), which
has a large advisory role to play regarding S&T policy making through its acad-
emicians providing services for decision making. CAS is active in “research,
high-tech development, technology transfer, and training” (Liu et al. 2011:
920). In its own mission CAS understands itself as “the linchpin of China’s drive
to explore and harness high technology and the natural sciences for the ben-
efit of China and the world [...]. Since its founding, CAS has fulfilled multiple
roles — as a national team and a locomotive driving national technological
innovation, a pioneer in supporting nationwide S&T development, a think
tank delivering S&T advice and a community for training young S&T talent”®.
CAS sees itself as driver for indigenous innovation and S&T developments in

China as well as taking on an advisory role for policies in these areas.

Another central player is the National Natural Science Foundation of China
(NSFC), which “mainly supports basic research and mission-oriented research
projects through competitive and peer review processes” (Liu et al. 2011:
920). The NSFC is the institution which administrates the National Natural Sci-
ence Fund for the Central Government, “supporting basic research, fostering
talented researchers, developing international cooperation and promoting
socioeconomic development”?°. The administrative system in NSFC aims to

& http://www.most.gov.cn/eng/organization/Mission/index.htm
° http://english.cas.cn/about us/introduction/201501/t20150114 135284.shtml
0 http://www.nsfc.gov.cn/english/site_1/about/6.html
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improve decision-making in funding policy and implements as well as it mon-
itors and consults. Also, here we find connections made between the eco-
nomic developments for society and the importance of S&T for this.

The Chinese Association for Science and Technology (CAST) can be regarded
as an umbrella organisation made up of various academic and professional
societies (Zhu 2009: 72). It understands itself as the “largest national non-
governmental organisation of scientific and technological workers in China,
which also serves as the bridge that links the Communist Party of China and
the Chinese government to the country's science and technology commu-
nity”!!. The societies of CAST, over 200, spread throughout China and allow
for a wide network in the area of S&T. Overall, CAST is an important player in
driving Chinese S&T development and has participated in shaping policies and
regulations through its networks of scientists, engineers and other people
working in S&T. Close ties to policy and decision making are provided by the
constituent membership of CAST in the CPPCC. In its mission statement CAST
describes itself as an organisation aimed at developing S&T in China, opening
S&T up to a wider public as well as providing advice for the overall S&T strat-
egies: “CAST devotes itself to boosting the development of science and tech-
nology in China and enhancing science literacy of the whole nation, organises
and encourages scientists and engineers of the country [...] to conduct aca-
demic exchange, science popularisation and scientific and technological con-
sulting and other activities according to the country's science and technology
development strategy, accelerate the emergence of scientific and technolog-
ical talents, voice the opinions of science and technology professionals and
firmly safeguards their legitimate rights”2. Again, we see here the alighment
between strives in S&T and the development of China as well as communica-
tion and promotion of S&T in different areas. These organisations derive their
legitimacy and standing from their activities for enhancing the development
of S&T in China as a way to support the development of the country as a

1 http://english.cast.org.cn/n214206/n214353/index.html
2 http://english.cast.org.cn/n214206/n214353/index.html
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whole. In this way, we find close links between the self-understanding of
these organisations and the well-being and development of China.

1.1 Main Advisory Structures

In China, each main actor in the S&T decision making system has its own S&T
policy research institution functioning as an advisory organisation constantly
reviewing, evaluating S&T projects and drafting S&T plans. The following de-
scribes the institutions that can be considered to have TA-like roles within the
Chinese system.

The Chinese Academy of Science and Technology for Development (CASTED),
affiliated to MOST, is a key actor in providing policy advice for S&T and is
therefore engaged in many TA-like activities. CASTED contributes to decision
making by participating in the “formulation of all important national S&T
strategies and plans, and has played crucial consultation and support roles for
our S&T development” (International Innovation: 1). CASTED focuses on the
development of an innovative society, the improvement of innovation capac-
ities as well as on the provision of advice for a macro decision making level
regarding S&T development. This also includes the societal level of S&T de-
velopments, “taking into consideration social needs and realities” (Zhu 2009:
77). CASTED’s key aims include providing studies and suggestions for the de-
sign of national S&T development strategies, conducting research for central
and local government departments supporting national strategic decision
making and policy, development of a core S&T strategy talent team as well as
setting up an exchange platform to connect different research resources, net-
working international and national research. Further, the academic set up of
CASTED, ranging from natural sciences, engineering, economics or sociology
reflects an interdisciplinary approach needed for assessing S&T and providing
advice. CASTED is made up of various institutes with one explicitly focusing
on the relationship of S&T and society. The Institute of Science, Technology
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and Society at CASTED “studies S & T-related social development issues, in-
cluding social science studies on risk and disaster, social environment of inno-
vation, studies on scientific community, education, employment, non-govern-
mental organisation, and frontier issues such as innovation culture, science
ethics, and S & T and social inequality”*3. Further, it assesses the social impact
of S&T projects and gives policy advice also on sustainable development.
These characteristics of CASTED show a close relation to TA or TA-like activi-
ties. Examples for TA-like activities include a national soft science program,
which established an open exchange and stakeholder communication plat-
form enabling debates on policy issues and expanding the consultation pro-
cess. Another example is a foresight project on high-tech industries in China
aimed at examining different fields of technology, which are of importance to
social and economic development in China. Socioeconomic needs were ana-
lysed, surveys on stakeholder opinions were undertaken and a comprehen-
sive investigation on the benefits and problems was conducted. This wide
consultation and the focus on societal needs were unique parts of the fore-
sight project, which helped identify national priorities and crucial develop-
ments (Zhu 2009: 79ff.).

The Institute of Policy and Management (IPM) of CAS established in 1985, of-
fers research consultative services to central authorities, CAS, local govern-
ments as well as businesses. Its research areas include S&T strategy and plan-
ning; science, technology and society; S&T management and evaluation;
intellectual property and S&T law; innovation and development policy; inno-
vation and entrepreneurship policy; sustainable development strategy; en-
ergy-environment-economy; overall planning and management; policy mod-
elling and simulation; urban development and regional management; and
interdisciplinary studies of natural and social sciences. Sticking to key topics
concerning national strategies of sustainable growth and rejuvenating China
through science, technology and human resource development, IPM con-
ducts strategic studies and offers strategy options with an important bearing

3 http://2015.casted.org.cn/en/web.php?ChannellD=67
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on the country’s development by taking advantage of its academic build up in
integrated and interdisciplinary studies, and renders strong support to make
China a harmonious and innovation-driven society. Since its establishment,
IPM has scored a large number of widely-acclaimed research achievements.
Its annual report series, including the China Sustainable Development Report
and the High Technology Development Report, have rendered support to the
drafting of important national policy documents, such as an Outline for the
National Medium- and Long-Term Program for Science and Technology De-
velopment (2006—-2020) and the 12th Five-year Plan for Innovation Capacity
Building in China.

The main responsibility of the Bureau of Planning within NSFC is to elaborate
plans of NSFC, to comprehensively coordinate and direct the allocation of the
funds, to compile the Guide to Programs and establish related criteria for
compilation, to formulate guidelines for the application, evaluation and fi-
nancing the projects funded by NSFC, to make comprehensive statistics and
analysis on the achievements of the funded projects and to manage NSFC's
peer review system, to manage the archives of the funded projects, to man-
age the local liaison units of NSFC. Another institution within NSFC is the Bu-
reau of Policy, which analyses and studies the trends and funding opportuni-
ties for basic research in natural sciences at home and abroad. Further it
analyses disciplinary policy, studies and establishes strategies, guidelines, and
policies for the development of NSFC, proposes measures for perfecting the
management system as well as operation mechanisms and assessment sys-
tems of NSFC to verify NSFC’s regulation documents and coordinate the for-
mulation of related policies. In addition, the Bureau of Policy is mandated to
provide consultancy concerning significant S&T policies and to draft policy
statement of NSFC.

The China Association for Science and Innovation Strategy Research Institute
(NAIS) was established in August 2015, is directly under CAST. It's main re-
sponsibility is to focus on the strategic objectives of the national science and
technology development, on the assessment of national-level innovation,
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commitment to national scientific and technological innovation and develop-
ment strategies, planning, plans, projects, bases, personnel, projects assess-
ment tasks around the science and technology policy, science and technology
human resources, science and culture, and science and technology devel-
opment research community, for the community to provide third-party
professional consulting and evaluation services, promote the establishment
of a sound national science and technology assessment system to create
a high level of technological innovation influential think tanks and interna-
tional reputation.

Next to these institutions with various TA-like activities the China National
Health Development Research Center (NHDRC), previously known as China
Health Economics Institute (CHEI) can be named as well. It is a national re-
search institution, established in 1991 under the leadership of National
Health and Family Planning Commission of China (NHFPC) and works as a
national think-tank providing technical consultancy to health policy-makers
to further strengthen health policy research and better accommodate the
needs of health development and reform. CHEI formally changed its name to
the China National Health Development Research Center in 2010 after being
approved by the Chinese Staffing Committee. NHDRC has a Division of Health
Technology Assessment (DHTA), conducting health policy evaluation and
technology assessment. Research Fields of DHTA include: impact evaluation
research on health and family planning policies, public health programs and
providing policy-makers with solid evidence on policy outcome as well as con-
ducting assessment on the appropriateness of health technologies and
advanced medical devices to serve decision-making over choice of appropri-
ate technologies.

Further, The China Institute for Science and Technology Policy at Tsinghua
University (CISTP), one of the top universities, was jointly founded by the Min-
istry of Science and Technology of China and Tsinghua University in 2003. It
aspires to become a leading institution in S&T policy and development
strategy through its research and educational activities. This includes moni-
toring S&T development trends and international S&T policy changes, engag-
ing in academic research in S&T policy, providing graduate education and
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short-term training in S&T policy, facilitating international cooperation and
communication between the domestic and international S&T policy commu-
nity and providing consulting services to the government and industry in rel-
evant areas.

The States council

The States Science and
Ecucation Steering Group|

Ministry of Chinese Ch!ne.se .
. Association of N Ministry of
Science and Academy of . Other ministries y
N Science and Education
Technology Sciences
Technology
CASTED IPM NAIS NHDRC-NHFPC Universities
CISTP-THU
Figure 1: General structure of institutions. Areas of TA activities marked (own graph)

Overall, it can be stated that CASTED as it is directly affiliated to MOST is closer
to decision making system and is more familiar with innovation policy and
strategy making than other institutions. IPM is more academically oriented.
This is because it is located within the CAS system and as such closer to re-
search institutes and scientists. In general, NSFC is mainly focused on basic
research. NAIS as part of CAST has close relationships with many other aca-
demic associations and societies. Beyond this, it also has access to scientific
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personnel in universities, research institutes, and enterprises including scien-
tists, engineers, doctors, teachers, etc. Figure 1 gives and overview of main
institutions and in which one’s TA activities take place (marked).

1.2 The Role of Technology Assessment

TA as such does not exist in the Chinese system. Yet, as seen from the descrip-
tions above, various TA-like activities take place in different institutions.
These range from evaluation of research to monitoring of innovation or
health assessment, often with a connection to global developments and com-
petition. Not very pronounced are activities regarding the involvement of the
public or stakeholders. In this way TA activities in China fit into the top down
structure in which targets or policies are formulated at the top level (e.g. NPC)
and then trickle down. Therefore, TA’s role can be understood as part of this
system, which places high emphasis on the further development of S&T in
order to better China’s competitive position or solve large societal issues.
Evaluation and monitoring of policies, research, etc. are an important part of
enabling these goals. In this sense TA’s role in the overall structure tends to
be that of a “reviewer” of these initiatives, often looking at the quantitative
evaluation of future S&T developments. With the influence of a drive for eco-
nomic growth, assessing a technology in China is often understood as meas-
uring its economic or innovative potential. From a European understanding
of TA, with its significant focus on societal aspects, the Chinese context would
require a new term, not a simple translation. This is because the literal trans-
lation is mainly focused on the economic potential in the sense of an evalua-
tion. Therefore, the use of the term TA if understood as it is in the European
discussion, would require an addition or concretisation in Chinese to include
the societal aspects and the possible impacts of S&T on society, stakeholders,
etc. Therefore, TA in China is mainly understood as an evaluation of future
(economic) outcomes of S&T also in a competitive situation with other coun-
tries. In recent years, with the development of China entering a new era, the
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government has paid more and more attention to the issue of unbalanced
development and promoted the comprehensive development of economy
and society. In the government departments, research institutes and social
organisations a group of think tanks has been established. They are doing re-
search with a combination of expert advice and social surveys continue to
provide policy recommendations for policy-making departments. The re-
search networks and platforms formed between these various types of think
tanks will probably be the best areas for conducting technology assessments.
Currently, CASTED seems like an appropriate place for TA to be further devel-
oped. This is due to is location as part of MOST, which gives it direct ties to
decision making in S&T. Also, CASTED is active in technology foresight with a
department in this area. Here the social-economic needs and S&T develop-
ment trends are assessed using methods such as Delphi surveys, scenario
analysis and technology road-mapping. Based on this, priorities of crucial
technologies are set for policy making, especially for national S&T plans and
for evaluations of high-tech developments. Though TA is not part of these
foresight activities, it could be incorporated within CASTED.

2 Science and Technology Priorities and Values

2.1 Main Priorities in National Documents

In the Chinese system, there are several relevant official documents that
show current priorities in S&T policies. The National Long-Term Science and
Technology Development Plan (2006-2020) identifies 11 key areas for national
economic and social development and selects from among them 68 priority
topics that are likely to gain technological breakthroughs in the near future.
The 11 key areas include: Energy, Water and mineral resources, Environment,
Agriculture, Manufacturing, Transportation, Information Industry and Mod-
ern Services, Population and Health, Urbanisation and Urban Development,
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Public safety and National Defence. These key areas refer to industries and
industries that focus on the development of national economy, social devel-
opment and national defence and are in urgent need of support from science
and technology. The priority topics refer to the technical group that needs
urgent development in the key areas, clear tasks, good technical foundation
and that can make breakthroughs in the near future. The determination of
the priority topics follows these principles: First, it is conducive to breaking
the bottleneck constraints and improve the sustainable development of econ-
omy. The second is conducive to master the key technologies and common
technologies, improve the industry's core competitiveness. Third, it is condu-
cive to solving major non-profit scientific and technological issues and im-
proving public service capabilities. Fourth, it is conducive to the development
of dual-use military and civilian technologies and the improvement of na-
tional security capabilities.

Further, the 13th Five-Year Plan for national development of science, technol-
ogy and innovation issued in 2016 focuses on building up national advantages
and strengthening the strategic layout of both the present and the long term.
For this, China will speed up the implementation of major national science
and technology projects and start the "2030-Major Project of Scientific and
Technological Innovation", build an industrial technology system with inter-
national competitiveness, strengthen the integrated deployment of modern
agriculture, develop next-generation information technology and smart man-
ufacturing and energy, promote disruptive technologies and innovation as
well as speed up industrial transformation. Also, this plan aims to improve the
technical system that supports the improvement and sustainable develop-
ment of people's livelihood, break through bottlenecks in areas such as re-
sources and the environment, improve population health and public safety
and establish a technical system to safeguard national security and strategic
interests as well as develop deep sea, deep earth, deep space and other areas
of strategic high technology.

128



Technology Assessment in China

This five-year plan is based on certain principles, which show how the role
of S&T is understood in policy making in China. These are summed up in
the following:

(1) Adhere to supporting the country's major needs as a strategic task. Focus
on the major needs of the national strategy and economic and social devel-
opment, clearly define the main directions and breakthroughs; strengthen
the core of common technology research and development and conversion
applications; give open spaces to science and technology innovation for fos-
tering and developing strategic emerging industries, promote economic up-
grading and efficiency enhancement, leading the development of and the im-
portant role of safeguarding national security.

(2) Oblige to accelerating catching-up as the focus for development. Grasp
the development trend of science and technology in the world, advance the
planning and layout in the long-term development of the relationship, imple-
ment the asymmetric strategy, strengthen the original innovation, strengthen
basic research, work hard in the original creation and comprehensively en-
hance the capability of independent innovation, and in important science and
technology fields Achieve leapfrog development, keep up with and even lead
the new direction of world science and technology development and master
the strategic initiative of a new round of global technological competition.

(3) Science and technology for the people should be the fundamental pur-
pose. We must closely follow the immediate interests and urgent needs of
the people, integrate scientific and technological innovations with the im-
provement of the well-being of people and bring forth the scientific and tech-
nological innovations in improving people's living standards, enhancing peo-
ple's scientific, cultural and health qualifications, promoting high-quality
employment and entrepreneurship, helping the poor and poverty reduction
and building a resource-saving environment-friendly society, so that more in-
novations will be shared by the people and they will have an increased sense
of improvement.
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(4) Insist on deepening reform as a powerful incentive. The reform of the sci-
entific and technological system as well as the economic and social fields are
essential. The decisive role of the market in allocating innovative resources
should be accounted for as well as the role of the government in strengthen-
ing the market-oriented mechanism for technological innovation. This in-
cludes breaking down institutional barriers to enable in-depth integration of
science and technology and economy. Support of breakthroughs and trans-
formation of achievements are important and can form a dynamic mecha-
nism for the management and operation of science and technology and fur-
ther provide sustained momentum for innovation and development.

(5) Talent is an essential requirement. A priority development strategy for tal-
ented people should be implemented in order to put the development of hu-
man resources at the highest level of science and technology innovation. This
includes finding qualified personnel in innovative practices, cultivating quali-
fied personnel in innovative activities, fostering talent pools in innovative un-
dertakings, reforming the mechanism for training of qualified personnel, and
developing a large-scale structure to guarantee excellent quality of personnel.

(6) The global vision is an important guide. Take the initiative to integrate the
global innovation network, optimise the allocation of innovative resources on
a global scale, integrate scientific and technological innovation with the na-
tional diplomatic strategy, promote the establishment of a broad range of in-
novative communities and carry out scientific and technological innovation
and cooperation at a higher level. This will help the aim of striving to lead in
several important areas as well as becoming an important voice of discourse
in global innovation governance.

These principles or characteristics show the importance of developing S&T in
China, which is connected to the well-being of society and solving various
challenges. It also become clear that China as a developing country is focused
on “catching-up”, even becoming a leader, and sees the global level as a ref-
erence for this development.
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Another important document is the 13t Five-Year Plan for the development
of Chinese Academy of Sciences (2016-2020). It identifies 8 major areas of in-
novation, which somewhat overlap with the other priorities described above.
These areas are: basic and frontier crossing research areas, advanced materi-
als, energy, life and health, oceans, resources and ecological environment, in-
formation, optics, electricity and space. The plan also places its priorities in
the context of the needs of society such as areas of health and sustainability
as well as economic and social development or national security. CAS’s aim is
to take on a leading and key role in China’s major scientific and technological
challenges also by focusing on modernisation and produce original achieve-
ments that have symbolic significance in building an innovative country. This
includes approving of major strategic technologies and products that show
output and benefits for more effective and middle-to-high-end technology
supply in order to increase international competitiveness in S&T.

As these documents illustrate there are aspects, which are dominant in the
debates on S&T policies in China. These are often understood in the context
of societal challenges and how the further development of S&T and innova-
tion can help tackle these, which is often the case in such strategic docu-
ments. Specific underlying values and principles, such as a strong belief in de-
velopment or relying on S&T to solve problems, also show in these
documents. This can be related to the idea of developmentalism, which is a
key aspect in China (Zhao & Liao 2016). A strong belief in S&T (scientism) as
well as top down management provide the basis for how these documents
described policy approaches specific to the Chinese context. China has made
great strides regarding the advancement of S&T, becoming an important
global player. These documents reflect the drive to enhance national S&T also
as a way to remain competitive.
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2.2 Values leading S&T Debates

Underlying the priorities described in the S&T plans are overall values in the
Chinese context. These can be found in the Constitution and have developed
over time. Historically, mainly three influences regarding current values can
be identified: “traditional Chinese values, Western values imported since
1840, and new values grown in contemporary Chinese society” (Ma et al.
2015: 75). Traditional Chinese values are influenced by the culture of Confu-
cianism-Buddhism-Taoism, which focuses on the individual as the basis of
judgments and extends this to a wider scope (e.g. to the family, to the state,
even the entire world). This takes the value system from the individual and
extends it to community. Modernisation on a global level made it steadily
possible for Western values to come to China, including an affinity for West-
ern S&T, ideas of freedom, equality, or prosperity as well as “concepts of
rights and legal awareness has taken root in Chinese society and constitutes
an important criterion for value judgments by the public” (Ma et al. 2015: 75).
In contemporary China, the socialist market economy has created new condi-
tions which also bring about new values. These are somewhat conflicting be-
tween socialist ideals of common prosperity and harmony and market-ori-
ented principals of individual success and competition, yet they also have a
common denominator of economic development. Further, the values sur-
rounding the concept of sustainable development have also had influence.
This describes briefly the context of the Chinese Constitution and the values
conveyed in it. Beginning with the depiction in Article 1 the Constitution de-
scribes that “The People's Republic of China is a socialist state under the peo-
ple's democratic dictatorship led by the working class and based on the alli-
ance of workers and peasants”. The socialist economic system is based on the
idea that “socialist public ownership of the means of production, namely,
ownership by the whole people and collective ownership by the working peo-
ple” (Article 6). Article 7 describes that the “State-owned economy, that is,
the socialist economy under ownership by the whole people, is the leading
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force in the national economy”. This relates to the traditional values of col-
lectivity described above, in the sense that this socialist approach puts the
collective interests of society at its centre moving past limits of individuals.

The main values in the Chinese Constitution can be described as: progress,
affluence, peace and safety as well as harmony*. Progress towards a higher
stage (e.g. from capitalist to socialist to communist society) has a key position
in the Constitution, finding its expression in Article 14: “The state continu-
ously raises labour productivity, improves economic results and develops the
productive forces by enhancing the enthusiasm of the working people, raising
the level of their technical skill, disseminating advanced science and technol-
ogy, improving the systems of economic administration and enterprise oper-
ation and management, instituting the socialist system of responsibility in var-
ious forms and improving organization of work”. Here we see a close
connection between economic and educational progress and the well-being
of society as a whole. Further the importance of S&T in the context of pro-
gress is emphasised. In order “to improve productivity and the development
of productive forces in society, it is necessary to popularise knowledge of and
skills in advanced science and technology [...] enthusiasm and support for sci-
entific progress serve as manifestations of the importance of this concept of
value” (Ma et al. 2015: 77). Affluence is a further important value represented
in the Constitution, especially regarding modernisation and advances in in-
dustry, agriculture, defense, education, S&T. Here the connection is made be-
tween development in these areas and overall improved living standards for
citizens as well as Chinese independence and self-reliance. Article 20 states
that: “The state promotes the development of the natural and social sciences,
disseminates scientific and technical knowledge, and commends and rewards
achievements in scientific research as well as technological discoveries and
inventions”. The connection between affluence, the well-being of society and

1 The 12 core socialist values, which summarise the nation, society and individuals, comprise
a set of moral principles, were defined by central authorities at the 18th National Congress
of Communist Party in 2012, including: prosperity, democracy, civility, harmony, freedom,
equality, justice, the rule of law, patriotism, dedication, integrity and friendship.

133



Constructing a Global Technology Assessment

S&T and innovation can be seen in the focus on strengthening indigenous ca-
pabilities. The values of peace and safety have a longstanding tradition in Chi-
nese society, giving an importance to citizens’ health in the constitution (e.g.
Article 21). Harmony in the sense of a coexistence of humans and nature gives
issues of sustainability an important role (“The state protects and improves
the living environment and the ecological environment”, Article 26). This is
also extended to a harmonious society, as (Ma et al. 2015: 79) describe a
speech given by then president of China Hu Jintao. The characteristic of a so-
ciety in harmony include: “democracy and the rule of law, fairness and justice,
integrity and friendliness, vigour and drive, peace and order, and harmony
between man and nature”. With rapid economic development in China, this
can be problematic especially regarding environmental issues, yet at the same
time the values around harmony frame the reactions to these challenges.
These values are the frame under which the Constitution can be understood
and which form its basis. They also form the basis of policy decisions made by
the government as well as how these decisions are regarded by society as a
whole. In the context of S&T, “Progress, affluence, peace and safety, and har-
mony are the four values identified in the Chinese Constitutions that relate to
people’s ethical considerations of science and technology development”
(Zhao & Liao 2016: p. 80) and therefore form important reference points.

The Constitution shows the main values and emphasizes what China as a
country stands for politically and culturally. Regarding the recent rise of China
as a global actor, the economy is of main significance here. This in turn also
relates to S&T developments. China has emerged as a major player in the
world economy expanding by an average of 10% a year over the last decades,
rising as a major exporter, increasing its income per capita. “China’s ‘open
door’ policy has been an integral part of economic reform. Adopted in 1978,
it has resulted in a progressive opening to foreign trade and investment and
culminated in China’s accession to the World Trade Organization (WTO) in
2001. Through its acceptance of globalization, China has become the most
open of the large developing economies. In some respects, China today is
more open than a number of significantly more developed market-based
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economies” (OECD 2007: 11). Overall, the Chinese economy has gone from
an agricultural to a services one, based largely on manufacturing. Regarding
S&T, “China has relied heavily on technology imported from abroad, and the
development of its scientific and technological capability has until recently
lagged behind its economic growth. This trend was reversed towards the end
of the last decade and since then significant progress has been made towards
developing the country’s innovative capabilities” (OECD 2007: 9). The close
connection between the economic development and strives in S&T and inno-
vation is not only limited to the Chinese context. Often S&T policies are closely
connected to the aims of pushing S&T developments, coming to more inno-
vations and eventually achieving more economic growth. Together with the
decision to reform the economic system, “institutional reform of the S&T
system was launched in 1985. The primary goal was to overcome the separa-
tion of R&D from industrial activity, the key shortcoming of the pre-reform
S&T system [...] these reforms gradually enhanced the economic orientation
of the S&T system by introducing elements of competition and market disci-
pline. Major institutional innovations have included the establishment of
a variety of government R&D programmes, the emergence of markets for
technology and of non-governmental technology enterprises” (OECD 2007:
44). We see here the close ties between economic goals and corresponding
S&T policies.

To understand national debates and priorities on S&T in China it is important
to take three characteristics of S&T management into consideration. This is
“shaped by developmentalism, scientism and top-down management” (Zhao
& Liao 2016: 2). In the context of developmentalism the idea of S&T policy
serving economic development is often stressed since economic growth is the
prime goal as described above. A Chinese study on the public perception of
Science from 2010 shows that “89% of the Chinese agreed that Science and
Technology will make our lives healthier and more comfortable”® (Zhao &
Liao 2016: 3). This strong belief in S&T or scientism can be found among the

> Compared to the European public in 2010, where only 66% agreed with this statement
(European Commission 2010: 32).
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public as well as the government and coincides with the idea of S&T bringing
economic and also social development. Also connected is the top-down man-
agement system of policy making in China. Here, the government plays the
main role in making decisions and policies, resulting in a comparatively weak
market or public. Therefore, public participation in S&T decisions is still rare.
Yet, “the rapid social transition in China has led to a series of changes in the
attitudes towards and behaviour related to responsibility of innovation of var-
ious stakeholders, including public, scientific community, enterprises and
government” (Zhao & Liao 2016: 4). There are still strong ‘traditional’ dis-
courses and structures that continue to shape S&T policy making in China, yet
it also appears there is an opening-up and an awareness that changes towards
more institutionalized forms of advice (e.g. TA).

2.3 Examples of Values in S&T Priorities

A current example of a S&T priority (and the surrounding policy setting) is
artificial intelligence (Al). The development of this field corresponds with Chi-
nese priorities on the advancement of S&T and taking on a leading role in this,
also as an element of economic growth. On July 8, 2017, Chinese govern-
ment published “The development plan for new generation of artificial intel-
ligence”.%® In this plan, different priorities'” have been proposed, which can
be connected to main values discussed above. A first aspect of this plan is the
advancement and excellence of S&T also in regard to international competi-
tion. The plan states that it aims to “systematically improve the capability of

& http://www.gov.cn/zhengce/content/2017-07/20/content 5211996.htm#

7 These include: constructing open and cooperative artificial intelligence technology innova-
tion system; fostering high-end and efficient smart economy; building a safe and convenient
smart society; strengthening military and civilian integration in the field of artificial
intelligence; building ubiquitous security and efficient intelligent infrastructure system;
prospecting the layout of a new generation of artificial intelligence major science and
technology projects.
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continuous innovation so as to ensure that the level of Chinese artificial intel-
ligence science and technology ranks among the highest in the world”. This
emphasis on technology advancement represents the value of progress, also
through the construction of an infrastructure for research. Progress here is
seen as being part of the best worldwide regarding the level of research. In
this sense, it also means progressing to be a leader in this area and setting the
tone. This of course can also be related to affluence and prosperity, since only
through advancement and being internationally competitive can China gain
from its developments in artificial intelligence. This also shows in another pri-
ority of the plan: “Artificial intelligence has become the new engine of eco-
nomic development. Artificial intelligence, as the core driver of a new round
of industrial transformation, will further release the tremendous energy ac-
cumulated by scientific and technological revolutions and industrial changes
and create new and powerful engines to reconstruct all aspects of economic
activities”. Again, affluence and economic development are a main focus here
as well as a main justification for developing this technology further.

Next to these somewhat unsurprising priorities for the advancement of Al for
China such as growth, leadership in this area and using this technology to cre-
ate new economic possibilities, the plan also takes up societal aspects. This
can be regarded as a novel aspect, since it is possibly the first time a national
S&T plan has taken this up. In the plan “double attributes” are presented,
which means “high integration of Al’s technical and social attributes”. In this
case, the plan emphasis: “It is necessary to intensify the research and devel-
opment and application of artificial intelligence, to maximize the potential of
artificial intelligence, to predict the challenges of artificial intelligence, to co-
ordinate industrial policies, to innovate policies and social policies, to achieve
coordination between incentive development and reasonable regulation, and
to guard against risks to the maximum”. This reflects the value of peace and
safety since it emphasises the need for such a technology to be assessed also
according to societal or ethical aspects. The plan takes up the creation of safe
and regulated forms of Al, also considering possible effects, and developing
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polices accordingly shows that the values of peace and safety have an im-
portant role here.

Of course, as this example shows, the development of S&T (such as Al) also
means that values may contend one another and that they are not clearly
differentiated. How they relate to each other, for example if progress may
affect peace and safety, remains open. This also points to the needs for TA, in
the sense of providing options and balancing them. This plan shows that is-
sues of societal implications of S&T are relevant and on the radar of policy
makers, yet it seems unclear how these will be further debated, balanced or
even resolved.

3 TA State-of-Art: Methodologies and Impact

Even though the term Technology Assessment is largely unknown in China,
there are still various activities taking place that can be regarded as TA.
Against the background of developmentalism or a strong top down structure,
TA is bound to be conducted in different ways than in other countries, where
different characteristics dominate. Since TA as such is not established in
China, looking at key institutions in the Chinese S&T setting can help identify
TA-like undertakings and functions as well as the actors involved.

3.1 TA as Policy Advice

A main function of TA is to provide policy advice regarding interests of the
public as well as political decisions. A main institution and actor with this func-
tion is CAS, which has been key to China’s S&T planning. Next to other roles,
CAS can be understood as a think tank delivering S&T advice. In 1956, the
central government asked CAS to oversee the preparation of the country’s
first 12-year national programme for S&T development, which fostered
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China’s drive for modernization of S&T. Since then, CAS has participated in
the preparation of all national S&T development plans, serving as a key na-
tional think tank. Its proposals have resulted in the launch of a number of key
national scientific programmes including the “863 Program” in 1986, which
has pushed China’s overall high-tech development and the “973 Program”, or
National Basic Research Program, in 1997, which called for the development
of S&T in various fields. Its goal was to align basic scientific research and in-
novation with national priorities in economic and social development?®,

An important example of TA activity was the Wenchuan rapid assessment sur-
vey by CASTED, which conducted a wide field survey on the people affected
after an earthquake in the Wenchuan County in 2008. Needs assessments by
direct participation of the local people were done and the findings were taken
into account for the reconstruction plans. A foresight project on high-tech in-
dustries in China aimed at examining different fields of technology, which are
of importance to social and economic development in China. Socioeconomic
needs were analysed, surveys on stakeholder opinions were undertaken and
a comprehensive investigation on the benefits and problems was conducted.
This wide consultation and the focus on societal needs were unique parts of
the foresight project, which helped identify national priorities and crucial de-
velopments (Zhu 2009: 79—-84). CASTED has conducted large-scale research
and assessment on technology policies in the 1980s, covering 12 national key
fields, participated in making the national S&T development plan from the
7th to the 11th Five-Year Plan period and played an important role in the stra-
tegic research for the Outline of the National Program for Long- and Medium-
Term Science and Technology Development (2006-2020). Also, CASTED par-
ticipated in assessments and studies on a series of key projects, including eco-
nomic evaluation and social issues investigation on the Three Gorges Project,
studying the technological and economic issues of the Beijing-Shanghai High
Speed Railway Project, social and economic impacts of the west line of South-
to-North Water Diversion Project and the development of the Large Aircraft

'8 http://english.cas.cn/about _us/introduction/201501/t20150114 135284.shtml
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Project. Further, CASTED focused on promoting social development through
S&T by conducting exploratory research on S&T risks and social governance.
CASTED was also tasked with conducting comprehensive research on the S&T
management mechanism reform, which included the reform of research in-
stitutes, the transformation of technological achievements, increasing collab-
oration among industries, universities and research institutes as well as S&T
assessment and awarding systems.

Overall, TA as policy advice in China, as the activities by CASTED show, has to
be considered in the wider context of S&T. As described above economic
growth and prosperity continue to be defining aspects of S&T and their as-
sessment in China. This shows challenges of TA in China understood as policy
advice. Government leaders seem to be mainly concerned with S&T advance-
ment and the economic potential of new technologies. As these are the main
addressees of policy advice this reflects in the way assessments are done and
what they focus on. Currently the main focus of TA in China in this context is
therefore on the economic aspects of S&T. Social impacts and possible risks
of new technologies have not been sufficiently considered. Further, the lack
of institutions and systems that can ensure TA activities and research are even
done also poses a challenge for TA as policy advice in the Chinese context.

3.2 TA in Public Debate

The top down structure of decision making in China gives the main role in
decision-making to the government. Over the last years it has significantly
changed and also improved the lives of millions of people, mainly by lifting
them out of poverty, yet it also seems to be increasingly faced with questions
from the public as well conflicts regarding issues like well-being or air quality
(zhang & Barr 2013: 134). This also points to the growing importance of forms
of engagement in China, also regarding S&T developments, which shows a
main function of TA in public debate. Participatory TA aims to involve a larger
spectrum of society and with this, making decisions more robust as well as
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legitimate. In the Chinese structure, which is very much dominated by top
down and developmentalism, a certain degree of public inclusion becomes
necessary and as it seems will also eventually be demanded. This presents a
unique setting for participatory TA between restricted structures and tenden-
cies towards opening dialogue with wider society. Since S&T developments
have the potential to create issues, which concern a wider public, TA has a
specific role here.

Movements towards more public communication and participation in China
can be seen in the role of non-governmental organizations (NGOs), for exam-
ple in the context of environmental issues (Zhang & Barr 2013). In the Chinese
context, NGOs present actors that can disseminate ideas, provide empirical
evidence as well as support the “creative search for alternative solutions.
[They] have served to empower the general public and restrain government
authority” (Zhang & Barr 2013: 133). It seems that the Chinese government
will have to adapt to a growing civil society and empowered citizens, with
various actors stepping into decision making processes. Especially pressing
environmental issues such as air pollution provide a ground on which a grow-
ing awareness of the public is especially apparent in China. Here the effects
of demands for economic growth and S&T developments as well as their so-
cietal implications become obvious. A gradually pluralized political setting will
continue to emerge, creating challenges for the government and its decision
and policy making structures. The idea of “authoritarian deliberation” as de-
scribed by (He & Warren 2011), focusing on China, brings together the appar-
ent paradox of authoritarian rule and deliberation. They connect cultural spe-
cifics in China to the top down structures resulting in deliberation or
engagement actually making authoritarian rule more resilient and adaptive.

Participation in the Chinese context can mainly be understood as communi-
cation (or science popularization), with some areas that are highly disputed
and pressing (such as environmental aspects or GMOs). In this setting, it re-
mains unclear whether participation could actually challenge or alter (estab-
lished) practices of S&T decision making or if it will be increasingly used to
stabilize a top down structure. Further, TA’s role here remains unclear: How
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can inclusion of a wider level of stakeholders within the policy setting be en-
abled? Especially in the Chinese context, there are tensions and pressures
that can make for interesting spaces of engagement. Here, TA with its wide
experiences in ethical reflections and how to include this into policy can offer
useful ways forward.

Perhaps the most important example of an engagement event to mention in
the context of participatory TA in China is a consensus conference in Beijing
on genetically modified food conducted in 2008 by researchers from CAS.
Here, interested citizens as well as scientists working in the field gathered for
discussions on the technical aspects as well as the societal implications of this
complex S&T issue. Important was that the CAS researchers were trusted by
both sides and therefore could facilitate. Yet, it remained difficult because the
participants weren’t familiar with the method of consensus conference and
therefore not accustomed to taking part in discussions with one another. This
event remained the only one of its kind.

3.3 TA in the Engineering Process

TA as part of the engineering process is not known as such in China. Socio-
economic or environmental risks assessments are conducted, as in arguably
any country today dealing with S&T developments. Yet, in the context of TA
there are no clear standards or methods for this as part of an assessment
within the development process. Of course, we do find similar problems, re-
actions or issues regarding S&T developments and therefore require some
form of assessment as part of the engineering process. This is especially ap-
parent in the context of large-scale infrastructure project, which can lead to
debates or even protest of effected parties. This should be further examined
in the Chinese context, also as a way forward regarding useful forms of TA in
engineering processes.
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As mentioned, this area of TA is difficult to locate in the Chinese context. As
mentioned, TA isn’t a common term in the country and often activities can
merely be related to TA. Regarding TA in the engineering process Health TA
(HTA) can be mentioned. HTA was introduced into China end of 1990s. The
National Health and Family Planning Commission gradually realised the im-
portance of HTA and since 2000 it has been included in each year’s key points
of health work. Main institutes working in this area are the Ministry of Health
(MOH), The Shanghai Clinical Research Center (SCRC), China National Health
Development Research Center (CNHDRC), or The Zhejiang University Biomed-
ical Engineering technology assessment centre.

The other area need to be mentioned is Environmental Impact Assessment
(EAI). In 2002, the state enacted the Environmental Impact Assessment Law
and in 2016 this law has been revised.'® EAl in this law means to assess possi-
ble environmental impact of plans and construction projects. In Article 5, it
says “Government encourages related institutions, experts and public engag-
ing environmental impact assessment in appropriate ways.” In the Ministry
of environment protection (MOEP) there is a department of environmental
impact assessment which is in charge of regulating, management, organizing
and implementing EIA.%°

Besides, there are 51 standards and technical guidelines regarding EIA from
the year of 1993 to 2017. For example, Technical guideline for environmental
impact assessment (HJ/T 2.1-93); Technical guideline for environmental im-
pact assessment (HJ 2.1-2011); Technical guideline for environmental impact
assessment of construction Project-General Programme (HJ 2.1-2016); Tech-
nical Guidelines for Plan Environmental Impact Assessment General principles
(HJ/T 130-2003, HJ 130-2014). %

19 http://www.zhb.gov.cn/gzfw 13107/zcfg/fl/201609/t20160927 364752.shtml
20 http://hps.mep.gov.cn/
2 http://kjs.mep.gov.cn/hjbhbz/ (in Chinese)
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34 TA Roles Matrix

In China, the impact of TA is mainly in the area of raising knowledge, especially
regarding scientific assessment (e.g. monitoring of S&T developments) and
policy analysis (e.g. assessment of innovation policies). This results from the
top down structure as well as the strong emphasis on development of S&T, in
which TA’s role is often to support these efforts. Even though there are activ-
ities in the area of agenda setting and stimulating public debate (e.g. CAS con-
sensus conference) this role for TA is still rare in China. This is also the case
for mediation and re-structuring of public debate as overall the role of form-
ing attitudes and opinions isn’t a priority for TA activities in China. As for
initialising actions, TA does reframe the debate by providing input for policies
(by institutes such as CASTED, IPM or NAIS) and possibly new orientation
or emphasis. Yet, introducing new decision-making processes or actual deci-
sions that are taken is not a role that TA in China currently has. As mentioned,
this doesn’t necessarily correspond with the overall structure in the Chinese
S&T system.

From these current roles of TA activities in China come future needs. Regard-
ing TA’s role as providing policy advice, it will remain to be seen how the main
addressee of these assessments will enable the inclusion of wider issues. As
mentioned, a challenge is the focus on economic development and potential
of S&T from the government side. Societal aspects seem to be gaining im-
portance, but in the setting of developmentalism and a top down structure
this may not often be a priority. Further, there is a certain degree of opening
up towards the inclusion of public opinions into the decision and policy mak-
ing process. This creates a certain tension between a top down organisation
and growing demands for inclusions (e.g. regarding environmental issues).
This can lead to an authoritarian deliberation, which actually reinforces the
top down structure. Here TA would embark on a new role, in which, for ex-
ample, it introduces new forms of engagement or helps intensify public de-
bate but not, as in European TA understandings, as a democratic pluralistic
force. This creates an especially interesting setting for (future) TA in China,
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since it remains to be seen what TA’s actual role will be when certain debates
open up to a wider audience. Future desirable roles for TA would then be
to mediate, “build bridges”, enhance social awareness and consensus espe-
cially regarding the challenges of including more societal actors in S&T deci-
sion-making.

Chinese values such as progress and affluence also shape the roles of S&T (as
bringing economic prosperity and development) as well as those of TA. Har-
mony as a key element also means that TA should see its role in shaping ways
to mediate between different stakeholders in the Chinese context. The strong
emphasis on developmentalism and scientism means that TA could ideally
develop alternatives to provide options for decisions, even within top down
structures. Further, as described going beyond communication as the main
way of interacting with a wider public could also expand how S&T are embed-
ded in society and shaped according to needs and expectations.

4 Chinese Perspectives for Global TA

In recent years, China proposed working to build a community of shared fu-
ture for mankind, which means a world with lasting peace, common security,
common prosperity, open and inclusive, clean and beautiful. For this, China
implemented the Belt and Road Initiative with the aim of establishing coop-
eration with other countries.?? This coincides with the concept of "community
of human destinies" meaning that the major challenges facing the world now-
adays are not the ones that a single country can handle alone. Therefore,
common, global approaches are required. Under the guidance of this con-
cept, China will continue to promote economic and technological cooperation
with all other countries in the world and establish a global governance sys-
tem. Global assessment and governance of S&T is an important aspect of this

2 http://www.xinhuanet.com/english/2017-01/19/c_135994707.htm
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system. For example, the National Natural Science Foundation of China specifi-
cally funds international projects. This is a main activity and includes collabo-
rations like the Sino-German Center for Research Promotion, which is jointly
funded by NSFC and German Research Foundation (DFG). It aims to support
cooperation and exchanges between researchers and is focused on various
areas such as new materials, information science and communication tech-
nology, Nano-technology, energy research, environmental research, life sci-
ences, advanced manufacture technology or transportation studies. Of
course, any of these areas would also require TA research and in several there
is extensive European and German experience in assessing S&T according
to societal issues (e.g. energy, Nano-technology, transportation). Here there
could therefore be a Sino-German platform oriented along the areas
mentioned, which enables TA research as well as exchange of experiences.
This shows a need from the Chinese side to include TA in the existing
S&T collaborations.

As with any country, China has specific political, cultural and historical char-
acteristics, which shape its internal structure as well as S&T priorities. As de-
scribed above, these are often focused on further (economic) development
of S&T. With a status as a developing country this isn’t very surprising. The
argument is that a certain level of development has to be reached before pos-
sible issues of undesirable outcomes can be contemplated. This is for example
the case in the United Nations Framework Convention on Climate Change in
which China is regarded as a developing country. As China soars to the second
largest economy in the world and has made tremendous achievements in
economic and technological fields in recent years, it has also placed more and
more emphasis on the coordination and sustainability of development. Chi-
na's national leaders put forward "Clear waters and green mountains are as
good as mountains of gold and silver."?3 In this sense, China is pursuing green
and low-carbon development and works to implement the Paris Agreement.

2 http://www.xinhuanet.com/english/2017-01/19/c_135994707.htm
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These developments would also have implications for any TA activities on a
global frame, with both “first world countries” as well as “developing” ones.
This raises further questions regarding the understanding of the country by
itself as well as by others. The status as a developing country comes from the
assumption that development (e.g. economic or technical) is a logical next
step. Development of food technologies brings security and prosperity to oth-
erwise neglected regions. Yet this can of course be questioned especially re-
garding issues like sustainability. Further, the strong emphasis on develop-
ment would surely influence any participation of China in a global TA project,
which coincides with the importance of scientism in China as described above.
TA as practiced in many European countries questions a technocratic ap-
proach to challenges, the technological solution isn’t necessarily without (un-
intentional) consequences. In this way, TA may question the strong belief that
science and technology will offer the best or more robust solution. This could
create tensions for a Chinese participation in a global TA project.

China is a socialist country with the aim of achieving common prosperity of all
the people, which was a challenge for a long time. And as a big country, China
is facing and trying to solve the problem of uncoordinated development in
different regions. The experience of balancing excellent and coordinated de-
velopment of regions at different levels, could help the deliberation between
developed and developing countries in a global TA project. Because neglect-
ing the differences in economic strength, the levels of development and the
interest demands in different regions and countries will make it difficult to
achieve substantive results in international cooperation. Overall for a global
level, all possible compromises must be made on the premise of guaranteeing
the independence and peace of the country, on the premise of safeguarding
the core interests of the country. The territorial integrity, political consolida-
tion and international competitiveness of a country are the basic guarantee
for a country's sustained and steady development and the core interests of
the country.
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These national characteristics also give areas of compromise or non-compro-
mise for Chinese participation in a global TA project. In China, there is a cer-
tain degree of “opening up” S&T decision-making debates to a wider public.
This comes from various developments and poses a new situation for policy-
makers. Here, there could be compromises regarded the possibility of new
ways of including, for example citizens. There is a growing awareness among
the public, but also the government that inclusion or deliberation is neces-
sary. Yet, this may differ substantially from deliberation or engagement in a
European context. Even though there are many unanswered questions re-
garding the integration of deliberation into different forms of government,
there is a certain basic assumption (even an ideal) of engagement (as con-
ducted e.g. in Europe) that is grounded on the idea of transparency and dem-
ocratic debate. As mentioned this may be difficult to realise in the Chinese
context, which can offer transparency to a certain degree (as any other coun-
try), but may have issues with ideals of democratic deliberation or debate. In
China there is a “shift towards a more inclusive perspective is likely to be
driven by pragmatic concerns over (material) well-being of the public, and is
a response to destabilizing problems caused by science and technology”
(Wong 2016: 160). In this sense, the main motivation for engagement would
be to collect the public’s opinions on decisions that have already been made.
There is awareness of the importance of actually engaging the public within a
general lack of a culture of engagement and lay ethics in China. This shows
the tensions in a system, which is still overall top down, but where more and
more actors (e.g. experts in S&T policy advice, citizens, scientists as well as
decision makers) are realising the importance of finding ways to open up
these decision processes as least to a certain degree. This of course presents
a challenge for TA, which is grounded on ideas of actual engagement and has
historically emerged in Western democracies (Grunwald 2018).

This situation in China can be described as follows: “governance-level partici-
pation is developing in the absence of regime-level democratisation, com-
bined with a high degree of experimentalism with consultation, deliberation,
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and limited forms of democracy” (He & Warren 2011: 271). In this under-
standing deliberation or engagement is done for functional reasons as a way
to respond to growing pressures due to comple<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>