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Zusammenfassung

Die vorliegende Arbeit untersucht Fragen und Implikationen einer globalen Ebene von
Technikfolgenabschatzung (TA). Im Zuge von Globalisierungsentwicklungen, Wandel der
Wissensproduktion sowie internationalen Herausforderungen wie Klimawandel, argumentiert
diese Arbeit fiir eine Erweiterung von TA, als ein geeigneter Ansatz um diesen Veranderungen
zu begegnen. Die zentrale Forschungsfrage dieser Dissertation ist demnach: Wie kann, im
Kontext von globalen Herausforderungen und weltweiten Auswirkungen von Technologien, TA
auf eine globale Ebene ausgeweitet werden? Hierbei wird erwogen warum TA besonders
passend scheint um diesen ,global challenges” zu begegnen und als Herangehensweise
verspricht gesellschaftliche Vorstellungen und Bedlrfnisse mit zunehmend weltweiten und
simultanen Entwicklungen von Technologien besser in Einklang zu bringen. Hierfiir werden
zunachst in Kapitel 2 Globalisierungs-Debatten, die globalen Dimensionen von Wissenschaft und
Technologie, sowie international Strategien diesbezliglich prasentiert. Als nachster Schritt wird
in Kapitel 3 die Entwicklung von TA im Europdischen Kontext beleuchtet und detailliert auf
Formate, Methoden und , Impact” sowie zukiinftige Herausforderungen von TA verweisen. Ziel
ist es auf dieser Basis zu zeigen, dass der Versuch einer globalen Ausweitung von TA auf
konzeptioneller und auf praktischer Ebene sinnvoll sein kann. In Kapitel 4 wird dann auf
fundamentalen Elemente von TA als problem-orientierter Ansatz verweisen: Beteiligung
(Engagement) und ein weites Verstandnis von Ethik (Ethics). Diese beiden Aspekte scheinen fir
eine globale Ebene besonders niitzlich, da sie in nationalen und internationalen Kontexten eine
wichtige Rolle im Verhéltnis von Wissenschaft, Technologie und Gesellschaft spielen. Um dies in
der Tiefe zu beleuchten, ist Kapitel 5 Fallbeispielen aus Deutschland, China und Indien
gewidmet. Diese Lander prasentieren Kontexte in denen Technologieentwicklungen eine
wichtige nationale Rolle spielen und wo versucht wird diese mit gesellschaftlichen Werten und
Zielen zu verbinden — wo also TA(-ahnliche) Aktivitaten stattfinden. Diese Fallbeispiele sind fir
eine globale TA besonders interessant, weil sie scheinbar sehr unterschiedliche sozio-politische
Strukturen, gesellschaftliche Debatten und Bediirfnisse sowie Wertsysteme reprasentieren. In
Indien und China wurden Interviews mit relevanten Akteuren in Wissenschaft, TA, und ,policy”
gefiihrt, um TA-ahnliche Aktivitaten nachzuvollziehen und deren Einbettung in die nationalen
Kontexte. Leitfragen hierbei waren u.a.: Wie werden nationale Debatten um Technologien
gefiihrt und politische Entscheidungen getroffen? Welche Rollen spielen dabei Ethik und
Beteiligung als mogliche gemeinsame Nenner fiir TA? Wie wird TA im nationalen Kontext
verstanden und praktiziert? Aufbauend auf den Erkenntnissen und Reflektionen der
Fallbeispiele werden die drei Lander in Bezug auf TA, Ethics und Engagement in Kapitel 6
gegenibergestellt. Ziel ist es zu verstehen, welche Aspekte besonders wichtig sind und wie diese
kontextualisiert werden. Besonderer Fokus ist dabei auf Habitaten in denen TA funktionieren
kann, auch um mogliche Grenzen einer globalen Ausweitung zu erkennen. Ein wichtiger Schritt
hierbei ist die Reflektion tber die normativen Fundamente von TA sowie mdgliche Parameter
als Rahmen einer globalen TA. Im letzten Kapitel 7 werden dann, aufbauend auf den
Erkenntnissen der Fallbeispiele und deren Gegeniberstellung, Empfehlungen fir eine
Weiterentwicklung von TA in allen drei Ldndern formuliert. In einem abschlieRenden Teil
werden, basierend auf den konzeptionellen sowie empirischen Erkenntnissen der Arbeit, initiale
Ideen und néachste Schritte in Bezug auf Struktur, Methoden und Konzepte sowie konkrete
Projekte einer globalen TA aufgezeigt.



Abstract

The following thesis aims to examine the questions and implications of moving towards a global
Technology Assessment (TA). Worldwide effects of globalization, changes in modes of science
and large-scale challenges such as climate change call for an expansion of TA as a way to address
these issues. Thus, the main research question of this thesis is: In light of global challenges and
worldwide effects of science and technology, how can we move towards a global TA? What are
implications for this? For this, the following dissertation examines why TA seems to be especially
suited for meeting these global challenges and, as an approach, aims to better align increasingly
simultaneous and wide-reaching technology developments with societal needs and
expectations. For this, chapter 2 introduces the overall setting in which science and technology
(S&T) take place today. Globalization debates, also related to S&T policies, are described in order
to understand the current challenges for any kind of assessment of S&T. New forms of
knowledge production as well as several global initiatives and policy documents are examined
in order to understand better the overall context in which a global level of TA would be set.
Building on this, chapter 3 presents TA in its different forms and methods as well as possible
impact. This is done to provide a general frame of TA, how it has developed by adapting to
different aspects and how it is currently practiced, mainly in a European context. In a globalized
situation, TA should aim to become more networked and flexible as a response to the worldwide
challenges mentioned. In chapter 4 the issues of ethics and engagement as key elements of TA
as well as of any society dealing with S&T are closely examined. Current discussions on global
ethics as well as limits of engagement (also on a global scale) are discussed and provide a starting
point for the country analysis of the following chapter. Chapter 5 then investigates the national
contexts of TA in Germany, China and India. Interpreting key S&T documents and their
connections to national values forms the basis of reflection. In order to gain in-depth insights,
key actors from areas such as research, TA or policy were interviewed in China and India. Main
aspects for analyzing the interviews are the societal setting of S&T, ethics and engagement, roles
of TA as well as perspectives of a global TA. Following this, chapter 6 looks across the countries
in order to better understand how engagement and ethics take place, also in relation to one
another. Further, TA habitats in the different countries are reflected and compared, also as a
way to discuss the normative aspects of TA in different contexts as well as to move towards
more concrete parameters for conceptualizing a global TA. The concluding Chapter 7 presents
models of and recommendations for further developing (global) TA in all three countries. This
leads to further thoughts on how to move forward to a global level of TA, including fairly
concrete recommendations for next steps. These center around the conceptual and
methodological work necessary as well as what kinds of global TA projects could be useful to
further advance it. A possible structure for a global TA is also highlighted as it may provide
insights into how such a complex undertaking could be realized. Finally, based on the findings
and insights of this thesis, some concluding thoughts are explored regarding further research
and activities.
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1 Introduction

1.1 Why a Global Technology Assessment?

“Our species will survive neither by totally rejecting or unconditionally embracing technology —
but by humanizing it; by allowing people access to the informational tools they need to shape
and reassert control over their lives. There is no reason to expect technology to be
disproportionately bad or good relative to other realms of natural selection [...] We need to
get good tools into good hands — not reject all tools because they have been misused to
benefit only the few.”

(Raindance Foundation 1970)

This quote found in the journal “Radical Software” published by the artist and media activist
group “Raindance” in 1970 points us to one of the key issues in our world, still today: that of
technology, how it deeply forms our lives and how we, as individuals but also societies, can hope
to shape it. The “tools” for this can be numerous and vary according to whom they serve, where
they come from or how they are applied. One could say that what makes them “good tools”
depends on whether they can help align needs and expectations of people, communities and
societies within increasingly global and complex developments in science and technology. One
such a tool can be Technology Assessment (TA), an approach which in its essence is concerned
with providing knowledge on technology developments and what their implications for society
may be. Emerging in the 1960s and 1970s in a Western context, it was created as a tool to predict
consequences of increasingly applied technologies and as an early warning system on possible
risks for policy makers (Grunwald 2010). Over time TA has evolved to include wider perspectives
and today focuses on scientific, interactive and communicative processes for informing and
advising public as well as political debates according to various aspects such as societal, ethical
or environmental ones (Decker and Ladikas 2004; Grunwald 2018b). Traditionally, TA’s frame is
the national context; addressee being a specific parliament, a nationwide public or local
stakeholders. The boundaries and orientation of the assessments seem fairly clear in this
approach at least from afar: for instance, how is a new technology debated among different
groups in a specific society, what are possible ethical concerns emerging from dominant national
values and how can policy decisions be informed? Over the years, TA has developed and
sharpened its methods and formats for assessing such issues and numerous TA institutions,
especially across Europe, continue to refine these, mostly national, activities (Hennen and
Ladikas 2019). Yet today, for TA, which is already a multifaceted undertaking, this is becoming
increasingly complex in a globalized and highly interconnected world. In light of this, new
challenges for TA arise, which, as an adaptive and problem-oriented approach, it should find
ways to address.

So, do we now need a global Technology Assessment one can ask. In a world characterized by
globalization, science and technology do not remain within national borders and their effects
are simultaneous and rapid across societies. Further, global challenges such as climate change
or sustainable development require responses on an international scale. With these
developments increasingly defining and shaping our everyday lives and, to a large extent,
science and technology developments, useful tools to manage and shape these are essential



(Member Group to Support TFM 2016). Hence, we seem to be at a crossroads: can the “tool” of
TA be adapted to better include and meet these global challenges or should it primarily remain
in national or local contexts? This thesis aims to argue for the expansion of TA (as an addition to
the national) and attempts to explore ways it could be extended to a global level. With its rich
foundation of experiences, activities, methods and formats to build on, TA can actually be
valuable for this global context if adapted and expanded to diverse settings across the world.
Therefore, it does seem time and worthwhile to think about adding a global level to TA; to
enhance it with a specific global perspective regarding its approach and correspondingly its
methods and applications. Important here is to also reflect on possible limitations of this global
expansion due different normative foundations. This points to the overall intention of the
present thesis: to follow up on research done in TA as well as experiences gained through its
application and connect this to developments in other countries as well as overall to our
increasingly globalized world. As argued throughout this thesis, it seems useful to do so since TA
can offer valuable input and methods, which, if revised, can in turn help us deal with these global
developments and challenges in more appropriate ways. This implies a better connection of
science and technology with different and diverse societal needs and expectations while at the
same time taking on an explicitly global perspective. It also entails, for instance, mutual learning
and exchanges between various countries regarding their own issues with new technologies as
well as how this relates to a global level. Further, it should aim to connect the local, national and
global together in a comprehensive and networked way. This points us to novel aspects of this
thesis: to re-examine TA in light of globalization and far-reaching effects of technologies, while
still accounting for culturally-sensitive methods and approaches as well as tracing TA or similar
activities in-depth in key countries. Reflections of these findings throughout this thesis make it
an important contribution to TA itself, but also for uncovering what “good tools” we need to
assess science and technology in our world today.

1.2 Design of Thesis
Research Question

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 (Decker and Ladikas 2004),
this calls for a searching of global approaches (as described and argued for in chapters 2 and 3
below). This thesis has its basis in the experiences and reflections on TA, which come from TA in
practice. Over time, various forms of TA have developed, responding to challenges or critique,
as described further in part 3.2. The frame and orientation of TA is 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) increasingly global transformations?

The main overarching research questions of this thesis are therefore: In light of global
challenges and worldwide effects of science and technology, how can we move towards a
global TA? What are implications for this?

This implies local and national contexts in which S&T take place, but stresses the importance of
scaling this up to a global level. In order to approach this, the thesis therefore empirically

4



examines different national contexts (also regarding science-policy foci and transformations)
and how TA is understood here. The choice of cases builds on previous work on global ethics in
S&T (Ladikas et al. 2015b), access in the country through close-knit networks and relevance of
the countries as large S&T players with global significance. Other interesting aspects are the
different political settings and cultural contexts these countries present and what implications
this has for TA. This in turn may lead to very different forms of TA within the countries, yet
through a wider reflection, communalities may also arise. Building on this, specific sub-questions
for the national cases in Germany, China and India are posed: What forms of TA(-like) activities
can we identify in different contexts? What is the nature and extent of S&T debates in policy-
making in different national contexts? What roles do ethics and engagement as potential
common denominators of TA play? How is TA understood and practiced in the specific
national contexts?

Presumably, by understanding the national context and also identifying common denominators
(ethics and engagement) of TA a link can be established to the global level. The premise here
would be: TA is relevant across borders and the detailed understanding of TA in different
contexts, its location within the system and the relevance of ethical considerations and
engagement poses the possibility to find links to a global level. From this emerges the overall
aim of this thesis: to provide useful insights into an expanding of TA towards a global level, in
order to better meet current challenges. This includes providing possible ways forward
regarding TA in specific contexts and connections to the global level. It also implies that certain
challenges for a global TA arise, which concern methods, structures as well as concrete projects
with a global perspective (as presented in chapter 7). The overall development and effects of
globalization as described in detail in chapter 2 lead to more specific challenges for a global TA
approach as shown in table 1.



Table 1: Overall Challenges and Their Implications for TA (own table)

Overall Challenge

Challenge for TA

Global effects of S&T developments

Development towards global TA level,
including  reflection on chances and
limitations

Interconnectedness of S&T developments
across countries/cultures

Culturally specific methods/approaches in
connection with global level

Importance of considering ethics and | Incorporation of ethics and engagement in

engagement in S&T discourses global assessments as common
denominators

Differences in legitimization and | Differencesin TA understanding and activities

contextualization of S&T policies and | in various countries taken into account

priorities in various countries

National specifics of S&T developments and | Framing of the assessment based on

debates

identification of national values and needs

Responses on national S&T policy level “Opening up” of TA for providing conditional,

specific and adapted reflections and advice

Different level of inclusion of societal aspects | Capacity building, mutual learning and

in S&T developments in various countries exchange for TA

Within the scope of this thesis some light can be shed on several of these challenges (underlined
in table 1), even if not conclusively. Especially the in-depth case studies provide insights into the
culturally, socio-politically specific approaches and understandings of TA in the national
contexts. A reflection on these, including identifying communalities (e.g. ethics and
engagement) can help find connections towards a global level. At the same time differences in
the understandings of TA as well as the framing of assessments according to national contexts
is also described in the cases. In light of varying forms of political structures and debate cultures,
different links and connecting points of TA to this setting are described. This in turn helps
uncover potentials of TA from the national (or even local) to the global level. The cases also
provide insights into the national values and needs that in turn influence S&T policies as well as
frame what aspects TA should address. Nevertheless, these aspects can only mark a starting
point towards a global TA, which this thesis aims to contribute to. Ideally, this would further lead
to mutual learning regarding different experiences in and methods of TA as well as shared
assessments on specific technologies or forms of standardized formats and prototypes. Initial
ideas on this are described in detail in chapter 7.

Approach and Case Studies

This thesis examines TA in three national cases: China, India and Germany as a basis for a global
frame. Due to the well-established networks in China and India, it was possible to gain access to



normally fairly ‘closed-off’ actors; a key aspect for acquiring important insights into the
understanding and uses of TA, the framing of ethics and engagement as well as reflections on
global TA. This shows the unique role these networks enabled: as a type of ‘trusted visitor’ who
could access the field for a brief, yet intense period of time and gain insights into
understandings, practices and routines of TA in the specific national context (Flick 2017: 149).
This also determined a large part of the selection process of the interview partners. The local
networks and contacts in China and India were relied upon to provide the choices of the key
interviewees. The desktop research done beforehand provided a sound knowledge basis of the
overall structures, institutional contexts and positions of the interviewees that were chosen.

Next to the important role of access, the three countries were chosen due to the relevance of
their S&T activities on an international scale, but also within their national context. China as well
as India represent two highly important countries regarding international developments in S&T,
alsoin the future. Further, they are also interesting due to their different political structures and
how rapid economic and S&T developments are dealt with on a societal level, so the realm of
TA. Both China and India do not have a ‘tradition’ of TA, yet we can find activities that relate to
it. The case of Germany on the other hand was chosen because it has long-standing experience
and institutionalized TA, providing insights into TA in a more established form of TA, with fairly
clear roles within the political system and society.

Building on desktop research on important documents and papers, qualitative interviews were
conducted in China and India. This was chosen as a useful method to gain first-hand knowledge
on TA and the specific cultural, political and societal contexts, providing a basis for interpretation
and reflection. It also enabled a certain flexibility in how questions were asked to different
actors. In Germany, direct knowledge comes from myself as well as key European projects such
as TAMI* and PACITA? (described in detail in chapter 3), which provide a substantial basis for
analysis and reflections. In China and India, the definitions and understanding of TA varied
among the interviewees and the countries, making the use of a qualitative approach useful
because of possibility to adapt the questions and gain more substantial insights. During the
interviews, questions on TA could be modified according to the interviewees’ level of awareness
or knowledge on TA. In this way, a qualitative approach offered more benefits than a
guantitative one, also because it was possible to contextualize the questions according to the
specific settings. Further, it enabled assessments of the setting (e.g. political, cultural or social)
in which TA does or could take place. Also, since the TA community itself as well as the group of
individuals in the case countries is fairly small, a qualitative approach seems more appropriate.
The aim of the interviews, combined with desktop research, is to come to substantial accounts
on the S&T setting in the countries, the situation of TA as well as issues of engagement and
ethics. These accounts aren’t aimed at proving a set hypothesis, instead they should contribute
to the emergence of the assumption that TA is highly relevant in current times and across
borders and that we need detailed insights into how it functions or potentially could. For the
reflections across the countries the guiding question is therefore: why do TA(-like) activities take

1 The project “Technology Assessment - Methods and Impact” (TAMI) (2002-2003) was a unique collaboration
between important TA institutions across Europe and was aimed to define TA and create criteria for its methods
and the impact it can reach. For details on the project results see: Decker and Ladikas (2004). Also see section 3.1.

2The EU funded project “Parliaments and Civil Society in Technology Assessment” (PACITA) (2011-2015) intended
to enhance capacities and institutional foundations of knowledge-based policy making and was especially focused
on parliamentary TA. For details see: http://www.pacitaproject.eu/
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place or not in certain settings? This also gives the possibility to transfer insights of the specific
interviews and contexts into more general, abstract connections and reflections. Identifying TA’s
(potential) location within the different systems and the relevance of ethical considerations and
engagement poses the possibility to find links to the global level.

A next step requires the comparison of these cases in an explorative way, looking at what
aspects were most relevant in the countries. Criteria for this comparison are not quantitative,
for instance which country allocates more funds for TA activities, but instead are focused on the
diverse understandings across the cases and where similarities or differences lie. Criteria for this
are therefore fairly open and revolve around key aspects for TA (including engagement and
ethics) and its development or lack of. These comprise issues of S&T priorities and challenges,
the political system and surrounding culture or the openness of decision-making processes.
Through this we can come to understanding the specific TA habitats in the individual countries
as well as reflect on a wider level towards a global TA. In this way the cases have an instrumental
character, serving as a means to gain needed in-depth insights into unique habitats for TA,
including what future requirements may be (i.e. recommendations for the countries) as well as
showing us how we can move to a more general global level. In a further reflection beyond the
cases, this is done by discussing questions of different normative foundations of TA as well as
other relevant national contexts in section 6.2. The cases and bringing them together offers
substance for the argumentation that global TA is needed and how we can move towards it. As
such, the cases make up the main research part of this thesis, while the discussions on the global
level of TA is done as a next, reflected step.

Scope of the Thesis

The questions behind this thesis emerged from my own experiences working in TA projects and
increasingly noticing the importance of the global level of S&T developments as well as a certain
gap in TA to appropriately approach this. Traditionally coming from national demands for better
insights for decision-making, TA is often focused on country specifics, regarding political setting,
historical context and sometimes cultural frame. Yet, this limits assessments to a certain degree.
The challenge here is to expand TA towards a needed global level, next to the national. This also
defines the disciplinary scope of this thesis. At its core is TA: how it is understood in different
national contexts and what this can mean for a global TA approach as a way to come to
assessments of S&T at a global scale. By using TA as its frame of reference, this thesis specifically
focuses on main aspects like engagement and ethics as well as activities that relate to TA. For
the country cases India and China this was important as many activities aren’t explicitly termed
TA but can be regarded as such.

Of course, the question of a global level of assessing technologies touches on various aspects
that go far beyond the realm of TA. This includes issues of global governance and overall political
structures, with questions like: If we aim to govern S&T on a global level, how can this be
integrated in existing political or institutional structures? Yet, the aim of the thesis is to provide
a first empirical basis and reflections on a global TA. Since S&T developments are becoming
increasingly globalized, it is important for TA to adapt. A comprehensive and complete
description of the changes necessary on a global governance scale would go beyond the scope
of this dissertation and encompass political science, issues of governance, economic analysis or
organizational theory. Of course, a comprehensive TA should include such aspects in its



assessments, yet for this thesis, the starting point and focus is TA, as it has developed and is
contextualized. As the frame is TA, the work here focuses on activities in this area, characterizes
them and reflects on possibilities and limitations of more global TA approaches. In this sense,
the descriptions provided here represent a first step towards a governance or structuring of a
global TA. For this to be realized more research and experience is needed, which is discussed
further in chapter 7.

Newer approaches related to TA, which should be mentioned, such as Responsible Research and
Innovation (RRI) or Responsible Innovation (RI) aim to find ways to better develop S&T for
example by inclusion of relevant stakeholders, also stressing the importance of ethical
considerations and engagement (described further in section 3.2). TA and RRI have many
overlaps, conceptually and methodologically, which are described among others by Grunwald
(2011). Yet, TA can be regarded as the more established concept, also in an institutionalized
way, making it more useful in terms of tracing its understanding, methods used as well as
potential impact in different countries. Also, TA is located in the political domain, due to its basic
aim of enhancing the ability of political actors to govern S&T developments. In this sense, TA is
inherently concerned with S&T policies and (improved) decision making. RRI mainly addresses
the processes of S&T development itself, so how actors involved (scientists, stakeholders,
citizens) can become mutually more responsible resulting in ‘better’ technologies. Regarding
global developments in S&T and the appropriate responses towards the assessment of these,
TA seems better equipped. This also differentiates TA from other approaches such as Science
and Technology Studies (STS). Both TA and STS acknowledge the wide effects of S&T within our
societies today, yet STS is essentially an academic endeavor across several disciplines, while TA
has a political dimension and prospective orientation (Simonis 2013: 35ff.) As the aim of the
thesis is to strengthen capacities to deal with global S&T developments on a political and societal
level, TA is more useful here as it can offer ways towards finding strategies to co-shape and
possibility direct S&T developments. Also, as the focus of the thesis is on understandings of TA
in China, India and Germany and its location within the national S&T system the issue of cultural
specifics comes into play. Yet, the aim is not to conduct a cultural comparison among the
countries with a focus on the value systems; this has been attempted regarding global ethics in
S&T (Ladikas et al. 2015b). Even though different values or emphasis of S&T policies are
described, the focus remains that of TA and its (possible) application in the national contexts as
well as potentials for a global level. For this, insights from the case studies are compared, for
instance how ethics and engagement are understood, in order to identify possible connections
that can serve as a basis for global TA. The cases present very different levels of ‘development’
regarding TA and can therefore be useful to understand the various needs for TA and how they
are contextualized nationally.

Structure of the Thesis

The thesis’ main focus is on the case studies in Germany, China and India. They form the basis
on which the question of a global TA framework is reflected on. This has a twofold approach:
first, reaching a more in-depth understanding of the national contexts of countries, which don’t
have an explicit tradition of TA (China and India) can help uncover what might be needed in
order to come to a more fruitful “TA habitat” (Hennen and Nierling 2015) in these countries.
Second, the case of Germany is chosen in order to describe a country in which there is a long-
standing tradition and institutionalization of TA, so a more established environment or habitat.
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This cannot be focused only one-way, from the established to the emerging. As, for instance,
the PACITA project showed, mutual learning goes both ways and established TA needs to
continuously adapt, also by learning from emerging TA and its issues in other countries (section
3.2). This enables reflections on the individual countries surrounding expectations and demands
as well as the specific contexts (e.g. structures, institutions and activities). This also gives rise to
an important question in the widening of TA. As discussed in detail in section 6.2.2, TA is a
concept coming from a Western democracy context, originally with explicit role to inform
parliaments, it is sometimes argued that TA has a normative core, which defines it as a critical
observer of S&T developments or policies (Hennen and Nierling 2015; Grunwald 2018a). Here
the question is whether TA is at its core democratic (and can only really be applied in a liberal
democracy) or if the basis of TA is actually the norms and values of a given society. This means
it could be adapted to a largely different (from Western societies) political context, for example,
in China, in which values such as harmony or progress are important. Or to a culturally different
and highly diverse context, such as India, where issues of access or equality are highly relevant.
In this sense the cultural norms would form the basis of TA, not necessarily the political
(democratic) structure it originally came from. Still, it would also be essential to define
boundaries (either political or cultural) outside of which TA cannot function in a meaningful way.
This key issue is further explored through the case studies, enriching the insights regarding the
development of TA habitats and reflected on in chapter 7 on a global level of TA. Based on the
findings from the cases, we can gain overarching insights, for example that ethics and
engagement are key parts of any S&T debate or TA and can therefore function as common
denominators in different cases or contexts. From the cases we see that the national context
remains important: for the cultural and political specifics, but also as an addressee of TA (e.g.
national parliament or citizens). Yet we also find that the global is a necessary reflection level
and that ways forward towards this exist.

Chapter 2 of this dissertation aims to introduce the overall setting in which S&T take place today.
Globalization debates, also related to S&T policies, are described in order to understand the
current challenges for any kind of assessment of S&T. New forms of knowledge production as
well as several global initiatives and policy documents are examined in order to understand
better the overall context in which a global level of TA would be set. Building on this, chapter 3
presents TA in its different forms and methods as well as possible impact. This is done to provide
the frame of TA in general, how it has developed in Western societies by adapting to different
aspects and how it is currently practiced. Newer TA developments are described in order to
come to the current tasks facing TA. In a globalized context, TA should aim to become more
networked and flexible as a response to worldwide challenges. In chapter 4 the issues of ethics
and engagement, as key elements of TA as well as of any society dealing with S&T, are closely
examined. Current discussions on global ethics as well as limits of engagement (also on a global
scale) are discussed and provide a starting point for the country analysis of the following
chapter. Chapter 5 investigates the national contexts of TA in Germany, China and India.
Interpreting key S&T documents and their connections to national values forms the basis of
reflections of interviews with key actors in China and India. Main aspects here are the societal
setting of S&T, ethics and engagement, roles of TA as well as perspectives of global TA. In chapter
6 we look across the countries to understand better how engagement and ethics take place also
compared to one another. Further, TA habitats in the different countries are reflected and
compared, also as a way to discuss the normative aspects of TA in different contexts as well as
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to move towards more concrete parameters for conceptualizing a global TA. The concluding
Chapter 7 presents models and recommendations for further developing (global) TA in all three
countries as a basis for finding similarities as well as differences between these settings. This
leads to further thoughts on how to move forward to a global level of TA, including fairly
concrete recommendations for next steps. This centers around the conceptual and
methodological work necessary as well as what kinds of global TA projects could be useful to
further advance it. A possible structure for a global TA is also highlighted as it may provide
insights into how such a complex undertaking could be realized. Finally, based on the findings
and insights of this thesis, some concluding thoughts are explored regarding further research
and activities.
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2 The Global Scope of Science and Technology

The context in which science and technology (S&T) take place today is complex, far-reaching and
interrelated. This in turn has substantial implications for policy-making concerned with aligning
S&T developments and societal needs and expectations. Globalization as well as different forms
of science and knowledge production have influenced the way S&T are conducted and how they,
in turn, need to be assessed. In light of this increasingly global context, Technology Assessment
as a process aiming to contribute advice to decision makers as well as a wider public, needs to
respond and take up the challenges that come with this situation. In this sense, TA, as already
implied in the beginning of this thesis, should increase its focus on the global context, next to
the local and national, in order to account for these developments. So, how can TA better adapt
to a globalized world? This chapter aims to provide first insights into global changes relevant for
S&T developments and surrounding policies. In this way it offers an outline of the current
situation and key aspects, which are an important step towards uncovering better what TA's
potentials, challenges and limitations are regarding a global level.

Overall, 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. When looking at most developments (economic, cultural,
technological, social, etc.) in our world today, the concept of globalization is inevitable in order
to better understand how these actually take place. Studies on the increasing global scope of
changes have emerged since the 1970s, focusing on various developments such as the rise of a
global economy, global cultural practices, political processes on a global level, the worldwide
movement of people including new forms of identities and communities as well as new social
hierarchies and forms of inequality. The analysis of these global issues has been done in
numerous areas ranging from social sciences, history to law as well as natural and applied
sciences. Robinson identifies two general streams of research in this context: those examining
specific problems related to globalization and those developing theoretical reflection on the
concept of globalization itself. This array of studies shows the “highly conflictive nature of the
process” (2007: 126). Still, some common ground on what globalization implies can be found: in
general, social changes have become faster and the interconnectedness of people and countries
has increased, making globalization multidimensional. As Giddens writes: “Globalisation can
thus be defined as the intensification of worldwide social relations which link distant localities
in such a way that local happenings are shaped by events occurring many miles away and vice
versa” (1990: 40). Yet, whether globalization is a process or a condition, whether it is mainly
economic, cultural or political remains contested (Robinson 2007: 127). The numerous
theoretical discourses on globalization each focus on different aspects, depending on their
assumptions and the conditions they examine. High interdependencies between developments
show the complexities behind globalization and the study of it. In the following some of these
debates are briefly presented in order to better understand how S&T are situated within this.
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2.1 Globalization Debates

Often discussed in the context of globalization, next to and related to the substantial changes in
the economic system (“global capitalism”) are aspects of cultural globalization. This is
interesting to discuss in the frame of this thesis as it can help us understand the overall setting
and the interconnected practices that also shape S&T. This includes analysis of an accumulation
of space resulting in networks of, for instance, global cities® that are at the strategic forefront of
the world economy and sites of production, innovation or services. These aspects are also
analyzed in theories on transnationality and transnationalism. Transnationality refers to new
communities which form new social identities, independent from national reference points.
Transnationalism “denotes a range of social, cultural and political practices and states brought
about by the sheer increase in social connectivity across boarders” (Robinson 2007: 136). This
focuses on the formation of transnational practices of actors on a global scale, connecting these
as well as institutions worldwide. Linked to this is also the idea of a globalizing culture; meaning
the idea of a culture that is making things more and more similar around the world. Ritzer
(2007b, 2015) problematizes this in his accounts of how “nothing” is globalized and uses the
example of McDonalds to show how the systematic ideas of the fast-food restaurant dominate
more and more societies. For him, “nothing” (in contrast to “something”) is “defined as a social
form that is generally centrally conceived, controlled, and comparatively devoid of distinctive
substantive content” (Ritzer 2007b: 36). He also distinguishes between “glocalization” so the
unique integration of the local and the global as kind of “cultural hybridization” (ibid.: 12)
(associated more with “something”) and “grobalization”, which involves imperialistic ambitions
of companies or countries imposing certain things worldwide (spread of “nothing”) (ibid.: 15)°.
We can state that the globalization of culture forms the context in which technologies and
science develop today, what world-wide implications they often have and how this effects
policies around them. Useful in this context is the term “technoscapes” referring to “the global
configuration, also ever fluid, of technology, and the fact that technology, both high and low,
both mechanical and informational, now moves at high speeds across various kinds of previously
impervious boundaries” (Appadurai 1990: 297).

This shows the complex situations in which S&T as well as their polices are located and how
current ideas of political regulation, national borders or market rationality are not really
equipped to shape or even fully understand these developments. These technoscapes are one

3 Theories of global capitalism focus on the profound changes in the economic structure and aspects such as global
production and financial systems, which go far beyond national or state systems. This means a shift from national
production forms to interrelated and globalized ways of production. Critique is often voiced in these discourses
stressing that the rise of this new global order is without boundaries or limits also in regard to social, cultural and
even individual life. For an overview on these debates see: Robinson (2007: 130-132).

4 This discussion points to the development of a few “global cities” (Sassen 1991; Zukin 1989) that are focal points
within the world economy, are places where a “new creative class” (Florida 2012) gather, making them sites for
leading firms in various fields. Issues of gentrification and increasing competitiveness among cities are criticized
from various areas (e.g. academics, arts and culture, citizen organizations, sustainability, etc.). For detailed
analysis on this see: Kagan and Hahn (2011); Solnit and Schwartzenberg (2002); Zukin (2011).

5 Ritzer also gives strategies for coping with globalization tendencies. These range from action on an individual level
(stressing the importance of the local) to wider movements such as slow food (Ritzer 2007b: 192). Another
interesting account is Sennett’s idea of “craftsmanship” as a way to re-establish a sense of self-worth, long-term
thinking or the learning of abilities. This is a way of counter the forces of a globalized economy towards a more
sustainable way of living (Sennett 2009).
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of many ‘flows’ that form a “global cultural economy” (Appadurai 1990: 296) and generate “sets
of symbols, meanings, representations and values” (Robinson 2007: 140) that travel worldwide.
In this way, cultural transnational spaces are created, but not bound to national or local societal
contexts. This of course is highly relevant when relating it to S&T developments and the aim of
aligning these with societal needs and expectations.

As we can already see, there is a wide array of studies on globalization and its effects®. Here the
aim is not to give a comprehensive overview, instead attention is drawn to a few aspects that
appear helpful to understand the relationships between science, technology and society in the
context of a globalized world. Globalization has effects on science, technology and innovation,
either on their production (e.g. new technologies are often produced within globally generated
knowledge) or their diffusion (e.g. innovations that are used throughout the world). In this
sense, S&T are elements of globalization, on the one hand enabling it in the first place and on
the other an effect of globalization. This becomes clear when looking at some of the main
approaches within globalization debates, such as “The Rise of the Network Society” (Castells
2008). Technological changes such as new information technologies are a premise in order to
form a global economy or “network society”. Part of this global economy is the globalization of
S&T, but in a selective way, meaning that “while there is still a concentration of the stock of
science and technology in a few countries, and regions, the flows of technological know-how
increasingly diffuse around the world, albeit in a highly selective pattern. They are concentrated
in decentralized, multi-directional production networks, which link up with university and
research resources around the world. This pattern of technology generation and technology
transfer contributes decisively to globalization” (ibid.: 129). We see from this how interrelated
globalized developments of S&T are with societal, economic and cultural changes, but also how
S&T are parts of wider, unbalanced or even inequality developments. This points to the
interrelatedness when looking at globalization: S&T develop and enable globalization
developments, an increasingly globalizing culture offers a basis for the spread of certain patterns
or practices worldwide, tied together in networks and all based on an increasingly globalized
economy (Archibugi and lammarino 2002; Castells 2008). This then leads to the question what
this globalized world means for S&T in societies and on a global scale. Two aspects are important
here: on the one side challenges have become global and require global governance responses
(e.g. climate change), on the other, many S&T developments have wide-spread effects that
cannot be assessed by only focusing on the local or national contexts. In short, globalization
enhances the effects of S&T on societies and at the same time makes them more complex.

In this setting, it becomes more and more important to bring together understandings of
globalization tendencies and how these relate to the changing relationships between S&T in
societies also on a global scale. For this, nationally bound assessments and analysis, even if they
include global aspects, cannot be sufficient to understand S&T developments today. Therefore,
a wider approach for this changed situation is necessary. Regarding the understanding of how
global S&T effects societies and how interrelated cultural or economic developments are with
S&T, assessments of technologies and the policies surrounding them have to be broadened in
order to better grasp these changes.

6 An overview of globalization studies is given here: Ritzer (2007a)
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2.2 Current Challenges of Science and Technology Policy on a Global
Level

From the above we gain the impression that globalization and its implications for economic,
societal or cultural aspects is a key element of understanding the overall situation in which S&T
are placed today. In turn, this leads to the question of which kind of assessments and
recommendations are needed in this globalized setting to better cope with these developments.
And as S&T change, so should the policy-making surrounding them. The policies to shape, govern
and align S&T with societal expectations need to be responsive towards these effects, which
correspondingly means that TA, as a provider of policy advice and adherent of public debate,
should take these into account as well.

In the following, science is understood as a “body of research [where] knowledge is the outcome
of social processes and institutional guided actions of researchers” (Edelenbos 2004: 291). In
this sense, science is “influenced by societal and individual values and norms [...] and is therefore
amenable to being shaped and informed by users” (McNie et al. 2016: 886). Therefore, it is
insufficient to think of science as uncovering ‘the truth’ in an independent sphere untouched by
the rest of society (Sarewitz and Pielke Jr. 2007), since it “is not the objective procedure by which
facts are uncovered, but the way of life in which facts are made” (Edelenbos 2004: 291). Further,
technology is understood in the following as modern and therefore science and research-based
(Grunwald 2010: 19). Throughout history technology has been essential for survival and
advancement and its placement within societies and access to resources or capacities has been
key (Grunwald 2018b: 14). Important, also in the context of TA and this thesis, are the risks and
benefits or the intended and unintended consequences of technologies, often within the same
one. This ambivalence characterizes technology and its development, use and application (as
innovation) within society (ibid.: 16ff.). This points us to the importance of uncovering the
contexts and framings in which S&T take place, the values and societal settings in which they
are conducted, funded or used as well as possibilities and limits. We see here that an approach
such as TA, as described in the introduction (chapter 1) and in-depth in chapter 3, can be a useful
tool to help understand and inform the shaping of S&T, i.e. policies. The policy-making
surrounding S&T should take the embeddedness in society into account and often does so by
linking the funding of science to desired outcomes or innovations that are ‘good’ for society.
Based on Fischer (1997), van Enst et al. define the concept of policy as “a course of action
designed to resolve or mitigate problems in the political sphere” (van Enst et al. 2014).
Important to note is that the focus here is not on how (public) policy uses scientific knowledge
to inform its decisions, for example on issues such as urban development, on which much has
been written (Fischer et al. 2007), but rather on science policy, so policy decisions concerned
with supporting and funding research, technology and science.

Challenges facing S&T policy-making today come from the increasing global reach of technology
developments and as well as the scale of problems science is expected to tackle and the
seemingly increasingly blurring boundaries between science and society. As diagnosed with the
terms “Mode 2” (Gibbons 2000; Nowotny et al. 2003) or “science for a post-normal age”
(Funtowicz and Ravetz 1993) knowledge production is increasingly “socially distributed,
application-oriented, trans-disciplinary, and subject to multiple accountabilities” (Nowotny et
al. 2003: 179). This means that ethical questions and (unintended) outcomes of technology
developments cannot merely be answered by science itself, but need “extended peer
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communities” (Funtowicz and Ravetz 1993) to reflect on values, interests and create a ‘talking
back’ of society to science (Gibbons 1999). This new form also implies that knowledge itself isn’t
understood as a public good anymore, but more and more as intellectual property forming “a
new language [..] — a language of application, relevance, contextualization, reach-out,
technology transfer, and knowledge management” (Nowotny et al. 2003: 185). Knowledge
production is now more contextual and can occur differently across space. Scientific knowledge
is no longer within the protected environment of science and its disciplines, rather “science can
no longer not be validated as reliable by conventional discipline-bound norms; while remaining
robust, science must now be sensitive to a much wider range of social implications” (Gibbons
1999: C82). This also changes the spaces in which science and technological developments are
shaped. The formulation of problems that need scientific or technological solutions and the
working out of how this should be done takes place in what Gibbons calls the “agora” which is
“[n]either state nor market, neither exclusively private nor exclusively public, the agora is where
today’s societal and scientific problems are framed and defined, and their ‘solutions’ are
negotiated” (ibid.: C83). This can ensure socially robust knowledge which firstly “is valid not only
inside but also outside the laboratory. Second, this validity is achieved through involving an
extended group of experts, including lay ‘experts’. And third, because ‘society’ has participated
in its genesis, such knowledge is less likely to be contested than that which is merely ‘reliable’”
(ibid.: C82).

The diagnosis here is that more and more legitimate actors are (or should be) included in the
debates on science due to “the manifold uncertainties in both products and processes [that]
require that the relative importance of persons becomes enhanced” (Funtowicz and Ravetz
1993: 752). This is also necessary because science is still meant to provide expertise for decisions
but “particularly in the field of technology - scientific knowledge is necessarily incomplete,
provisional and underdetermined with regard to the complexity of the problems of policy-
making. Ethical questions growing out of scientific development as well as the assessment of
risks for human health and environment cannot be reduced to scientific facts and be dismantled
of the values and interests” (Hennen et al. 2004: 58), which then effects policy-making.
Therefore, the “extension of legitimacy to new participants in policy dialogues has important
implications for both society and for science” (Funtowicz and Ravetz 1993: 740-741). Yet, even
though over the years there has been a growth of participatory formats aiming to figure out how
to come to more robust decisions also becoming part of research funding programs’ the
inclusion of these extended actors as an integral part of science and research is still missing. As
McNie et al. state: “Lacking [...] has been any formal conception of research that acknowledges
and fully integrates the role of use and users in knowledge production as part of its basic
definitions and conceptualizations” (McNie et al. 2016: 886). In this light, if science, research
and technology are meant to address and maybe even solve pressing challenges, it is essential
to understand how boundaries between science and society are becoming more indistinct, for
example by acknowledging concepts such as Mode 2 or post-normal science and to find
processes and methods to cope with these developments. This of course is also relevant for
policies dealing with S&T. As the boundaries between science and society become blurred,
shown for example in the idea of the “agora” or the “extended peer communities”, it becomes
important to actively deal with this. McNie et al. describe this as “boundary work” which ensures

7 E.g. Horizon 2020 Funding Program of the European Commission under the Responsible Research and Innovation
(RRI) framework.
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“that research responds to the needs of users while assuring the credibility of science. Boundary
work involves communicating between science and society, translating information, and
mediating and negotiating across the boundary” (2016: 890) and is also of relevance for S&T
policy-making.

Overall, Mode 2 and post-normal science as images of the changing relationship between
science, technology and society seem useful to understand (global) effects and entanglements
and to think about more appropriate (policy) structures as a response. Even though the
conceptualizations described above, for example of Mode 2, have been criticized for various
reasons, such as lack of empirical basis (Nowotny et al. 2003), they still offer a starting point to
think further about how S&T discourses take place within different societal contexts and on a
global level and what this might mean for policy-making. Also, they point us to relevant issues
of engagement and the inclusion of different ethical reflections regarding S&T developments,
which are explored in detail in chapter 4 in this thesis. If nothing else, pressing current issues
demand this: “The new policy issues of risk and the environment are global not merely in their
extent, but also in their complexity, pervasiveness, and novelty as a subject of scientific inquiry”
(Funtowicz and Ravetz 1993: 754). Further, we find “new ‘general purpose’ technologies such
as ICTs [information and communication technologies], biotechnology, new materials, etc.,
[that] have been shown to intensify the science—technology interface and to be inextricably
associated with the complex processes of organizational, institutional and infrastructural
change” (Archibugi and lammarino 2002: 99). This “globalization of innovation” [meaning the]
increasing international scope of the generation and diffusion of technologies” (ibid.: 99), show
the increasing need to frame S&T, next to the national level, in a global way.

2.2.1 Science and Technology Policies Today

As we see, “Mode 2 knowledge production” moves towards contexts of application, rather than
an understanding of science as independent from its surroundings. Globalization developments
present new complex connections between S&T and society. These changing relationships and
their implications are also highly relevant for policy-making surrounding S&T. As Sarewitz and
Pielke write: “Science policy decisions are not made in a vacuum but with some consideration
or promise of societal needs and priorities. Thus there is a feedback between the (perceived)
demand for science and the (perceived) characteristics of supply” (2007: 6). Even though the
argument that science works best, if it is independent from societal demands or needs is still
often used also in the context of funding, it is ultimately a strategic decision, often based on
values or perceived needs and expectations, where to invest. Overall, “strategic decisions to
focus public sector resources in particular areas of science have consciously and successfully
linked research portfolios to technological advance and such societal outcomes as economic
growth, agricultural productivity, and military power” (ibid.: 8). Yet, looking at decision-making
as a rational process with causal connections isn’t realistic (Hennen et al. 2004: 58). The supply
of scientific knowledge as well as its societal demand is set in a complex and dynamic
relationship (Sarewitz and Pielke Jr. 2007: 6). Therefore, if science policy is seen as the
reconciliation of supply and demand, it must incorporate values, needs and interests into its
decisions that ultimately into science. Connected to “extended peer communities” described
above, as an important part of including various forms of knowledge on values, interests or
ethical considerations, this means forms of engagement should be a part of policy decision
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making processes. As Jasanoff writes: “What has to change is the culture of governance, within
nations as well as internationally; and for this we need to address not only the mechanics, but
also the substance of participatory politics” (2003: 238). Here there is a need to look closer at
the processes within science policy itself. Since, much attention has been given to interaction
dynamics between the decision makers and producers of knowledge as well as the need for
innovation on the institutional level in order to enhance these interactions. Yet, “[v]ery little
consideration has been given [...] to science policy—that is, to the decision processes that
strongly determine the priorities, institutional settings, and metrics of success for the supply of
scientific research [...]. Correspondingly, very little consideration has been given to the types of
information or knowledge that science policy decision makers could call upon to improve the
reconciliation of supply and demand” (Sarewitz and Pielke Jr. 2007: 10). Engagement could be
one way of gaining access to specific, contextual knowledge for making decisions between
supply and demand and designing research portfolios to reflect this. For instance, as we see in
the cases described in chapter 5 below, S&T policies in countries like China or India are often
not well aligned with actual needs and expectation of the public, subsequently because, as
deducing from the case studies there, awareness of engagement or wider ethical reflections is
lacking.

Regarding the developments described above, the question can be raised: What kind of
approaches do we need for policy-making in light of these challenges, also on a global level? The
complexity of the contexts in which science is done has implications for how it should be
organized. As McNie et al. (2016) reflect, the divided understanding of fundamental, basic and
problem-oriented, applied science isn’t useful, especially regarding the complex interrelations
described above and as a means to assess research. Yet, it is often still used in thinking about
what research to fund resulting in more knowledge, but not necessarily useful information, in
the sense of relevant, credible and legitimate (Cash et al. 2002) “resulting in missed
opportunities of reconciling the supply of scientific information with the capabilities, demands,
and needs of users” (McNie et al. 2016: 885). Because of changes in science and society, there
new ways forward on conceptual as well as practical levels for science policy are needed?®.

Overall, the level of knowledge production is tied to the developments described above
regarding Mode 2 or post-normal science and reflect the wider changes here. New forms of
expertise (“extended peer com munities”), high levels of uncertainty or problem-orientation are
important factors here meaning that policy-making as well as assessments need to be better
adapted to cope with this. The field of learning and engagement and (boundary) knowledge
exchange is a key point for science policy as it is concerned with reconciling supply of
information and demands made by users by use of methods of informing, consulting or
mediating. Here, the idea of “brokering” is interesting because it is about building relationships
between various actors and networks. Generally, aiming to link science with society (supply with
demands) means doing “boundary work” and in “some cases brokering is done by organizations
that are designed to do this work” (ibid.: 888). TA comes to mind here as an approach which
supports such work (as we see in chapter 3) and where, while constantly adapting to changing
relationships and interfaces, this type of exchange and reconciliation will continue to be done.

8 For this McNie et al. suggest a “typology to inform discussion, design and implementation of research” (2016:
887), which is aimed to give science policy practitioners and researchers a more holistic vision of what a given
research program or project entails and whether or not it is aligned with project or programmatic goals.
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TA is a field where policy, S&T and society come together and one where methods and tools can
be developed and used to better assist negotiations within the “agora”, as a kind of “honest
broker” (Pielke 2011; Grunwald 2018b: 173ff.).

These changing conditions in which S&T and policies are situated also point us in towards the
global level. Here, S&T related policies on an international level are often discussed in order to
find ways of action regarding environmental problems, climate change and sustainable
development (United Nations Development Programme 2001; U.S. Climate Change Science
Program 2003; United Nations 2012)°. These problems require global responses and therefore
the boundaries of national policies become apparent. Problematic here is that decisions behind
science policies and research (especially on a macro level) are often made by actors and
institutions that are far away from the connections between research and its possible uses.
Often mentioned in this context is the need for science to inform policy as “global environmental
changes are cross-scale phenomena that require assessment at all scales and integration across
scales in order to inform policy- and decision-making most effectively” (Cash and Moser 2000:
109).1° This also reflects in post-normal science and Mode 2, which stresses the complexity of
the “organization of knowledge production necessary to address problems of decision-making,

III

in contrast to older notions of autonomous — ““normal’’ — scientific practice” (Sarewitz and Pielke
Jr. 2007: 10). From this we see that we need boundary work to better align S&T policies with
current societal challenges in a globalized context. TA can and should take on this role enabling
the inclusion of, next to scientific assessment, reflections that can account for new forms of
science as well as the complexity in which it is situated. This is examined further in chapter 3.
Building on the previous descriptions of the issues related to S&T policy-making today, looking
at current global approaches to S&T developments can offer insights into what can be and is

addressed on this level.

2.2.2 Global Agendas for Science and Technology

As we have seen, globalization implies that effects of S&T reach in all areas of the world. And, in
turn, issues such as climate change can only be tackled on a global scale. On a policy level, this
means different agendas regarding S&T as well as innovation strategies can be found in different
contexts. Looking at these can help us understand how S&T developments and challenges are
framed on an international or global scale, providing insights into how the questions and issues
described above are taken up here. These policies differ between countries and regions as well

9 This is often related to innovation as a ‘go-to’ way to solve any societal challenges in a universal way. For a
detailed description and critique on this, also the way this is translated into specific context, see: Pfotenhauer and
Jasanoff (2017).

10 There is an on-going discussion regarding climate science and the knowledge it provides for policy-making circling
around climate scientists wanting to provide “useable knowledge for decision makers” and that it is mainly about
“delivering facts to users”(Sarewitz and Pielke Jr. 2007: 10). As Sarewitz and Pielke criticize this “debate is
oblivious to the sorts of insights [...], which teach us that science is always politicized, and that the real-world
challenge is to cultivate an inclusive and nonpathological process of politicization” (2007: 10). For this debate see
also: Pielke and Sarewitz (2003) and Wigley et al. (2003).
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as between the Global North!! and the Global South?? (Holizki and Wolbring 2016: 11). The policy
papers or reports of each country or region typically focus on specific challenges as well as the
key aspects of S&T and innovation on the national level, with the aim of setting strategies. Yet,
as the case studies in chapter 5 show, one can find similarities across the different S&T and
innovation policies in the countries regarding the framing of these policies along societal
challenges and the need for S&T to address them. The basic idea of development and progress
via S&T and innovation in these policies can be understood as a sociotechnical imaginary, which
forms collective and stabilized visions which support advances in S&T development
(Pfotenhauer and Jasanoff 2017: 788). Looking at an international level, many S&T policy
documents can also be found, focusing on the global context of developments. For example, the
European Research Council'® aims to strengthen research in Europe and therefore funds highest
quality research throughout the EU while corresponding with the funding framework programs.
The “Strategic European Framework for International Science and Technology Cooperation -
Communication from the Commission to the Council and the European Parliament” makes a
strong connection (as many policy papers do) between the further developments of S&T and
the economic, but also societal well-being of Europe. The report reads: “Deepening the
European Research Area (ERA) through greater integration and cross-border coordination of
research investments and activities will increase Europe’s competitiveness and its attractiveness
as a place to invest in research and innovation. Promoting European ICTs worldwide as a key
driver of socio-economic growth will also contribute to the Growth and Jobs agenda”
(Commission of the European Communities 2008: 4).

Further, S&T policy papers often connect advances of S&T and innovation to competitiveness,
but also to achieving sustainable development on a global scale. On the European level we find
statements such as: “The main objective is to contribute to global sustainable development and
to foster Europe’s S&T excellence, which is increasingly a basis for economic competitiveness at
atime where EU companies are ever more facing competition from emerging economies” (ibid.:
5). Moving towards the global level we can also find this. The United Nations states: “We resolve
to adopt science, technology and innovation strategies as integral elements of our national
sustainable development strategies to help to strengthen knowledge-sharing and collaboration”
(United Nations 2015: 53). Or: “We recognize the need to facilitate informed policy decision-
making on sustainable development issues and in this regard to strengthen the science-policy
interface” (United Nations 2012: 48). This is then often connected to issues of accessibility and
inequality as well as technology transfer or capacity building. “We request relevant UN agencies
to identify options for a facilitation mechanism that promotes the development, tra