Journal of Interdisciplinary Studies in the Humanities, 10(1), 1-25 Winter 2017

%, Miremadi, T. (2017). Growing interdisciplinarity: an overview of the evolution of the field of science,
L technology, and innovation volicy research. Journal of Interdisciplinary Studies in the humanities, 10(1), 1-
\ . 250 doi: 10.22631/isih.2018.2373.2818

Doi: https://www.doi.org/10.22631/isih.2018.2373.2818 URL: http://isih.ir/article_272 html
2008-4641 / © The Authors. This is an open access article under the CC BY 4.0 license (https:/creativecommons.org/licenses/by/4.0).

Growing Interdisciplinarity: An Overview of the
Evolution of the Field of Science, Technology, and
Innovation Policy Research

Tahereh Miremadi'
Received: Mar. 22,2017;  Accepted: Oct. 02, 2017

Extended Abstract

Here we present an overview of the theoretical evolution of the field of Science,
Technology, and Innovation Policy (STIP) research and its implications on the
progressive evolution from a single discipline of Neo-classical economics to an
interdisciplinary research field with critical and reflective capacity. Research field can be
more empowering to offer relevant policy if the integration among the involved
disciplines is higher. This overview will help in determining if different paradigmatic
turns this field has gone through, during the last 60 years, has prepared the field to offer
more salient policy advice to the policymakers for the complex problems. The research
unit is "research program" that each theoretical paradigm developed around the notion of
"Failure”" which justifies the public intervention in STIP space. Drawing on Klein-Welsh
classification, the conceptual model was constructed on Fritsch technological
instrumentalism-McCarthy's technological essentialism. The findings of this study are:
First, this research field has gone through two significant paradigmatic shifts; from
instrumentalism to technological essentialism of evolutionary economics and now to
interactionism of multi-level perspective approach. Second, these two turns have
increased the complexity of the level of analysis, the integrated disciplines and the level of
integration within the field. Based on the conceptual framework, the study concludes that
the field of STIP is emerging more integrated at the level of its foundations and by being
more reflective and critical. It has increased its power to provide more relevant policy
prescriptions for wicked problems.
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Introduction

The field of STIP (science, technology, and innovation policy) research, is approaching its
maturity (Steinmuller, 2013, 147). It has gone through different theoretical paradigm shifts
since its emergence in the sixty years ago. The current study raises two questions: First; what
is the status of this field regarding interdisciplinarity (Klein, 2010). Second, how these
theoretical paradigm shifts have reflected on this status and affected the capacity to provide
the policy advice.

Purpose

The study aims to illustrate which disciplines are integrated into the field of STIP research
and how its theoretical paradigm shifts affect this integration..

Methodology

The hypothesis is that higher integration among the involved disciplines enables the research
field to offer advice for a policymaker to solve the wicked problems. The research unit is
"research program" that each theoretical paradigm shift has developed around the notion of
"Failure" which justifies the public intervention in STIP space (Woolthuis Rosalinde, 2006).
Drawing on Klein-Welsh interdisciplinarity classification, the conceptual model was
constructed based on Fritsch technological instrumentalism (Fritsch, 2011) McCarthy's
technological essentialism (McCarthy, 2015) and Inayatullah's epistemological pluralism
(Inayatullah, 2005). Accordingly, the analytical inquiry was performed on the ontological-
epistemological foundation of each paradigmatic shift.

Findings

The main findings of this study are: The first dominant paradigm is the school of neo-
classical economics, occasionally juxtaposing other disciplines. The neo-classical economics
has a mechanical ontology based on the market equilibrium and methodological
individualism using mathematical formalism (Romer, 1994). The rationale for the public
intervention is based on the market failure. The first significant paradigm shift occurs
towards the evolutionary economics bridging with economic history, organizational
management. The level of analysis is micro foundation complemented with macro-level of
analysis. The rationale for policy intervention stems from systemic failures. The second shift
is from evolutionary economics to the multi-level perspective that is from the evolutionary
organic-systemic ontology to a more complex mélange of evolutionary and interpretivism-
constructivism integration which is complemented or instead integrated with conflict theory,
structuralism, rational choice, etc. The analysis had multi-levels and the rationale for
intervention is transition failure. The level of disciplinary integration empowers the paradigm
to transcend and transgress the boundaries of one research field. It also tends to lean more
towards the social science, has more flexibilities and more capacity to be reflective.

Discussion

These two shifts have increased the complexity of the level of analysis, the integrated
disciplines, and the level of integration within the field. Based on the conceptual framework,
the study concludes that the field is growing more integrated at the level of its foundations



and by being more reflective and critical. It has increased its power to provide more nuanced
policy prescriptions for wicked problems such as climate change. Therefore, the research field
is more opt to provide relevant policy advice.

Conclusion

The study concludes with the table below which shows the research field is growing akin to
be more inclusive, critical transgressive. The first paradigm (from 1950) is pivoting around
market failure. Based on the mechanical ontological view, it is confined to neo-classical
economics and covers just one discipline. The policy advises that it has to offer only supply
push or public expenditure on research and development. The second paradigm covers
multidisciplinary research at the level of foundation between evolutionary and systemic
views.

The rationale of policy intervention systemic view:

Research Taxonomy Taxonomy of Policy
program of the failure | interdisciplinary advice
Neo-Classical Market Suppl
1950 ‘ ! Uni-disciplinary PPty ; ; ;
Economics Failure push
Evolutionary- System o
1980 . . Multidisciplinary N Complementary| Instrumental | Instrumental
systemic Failure
Multilevel
erspective- Critical -
perspectly Transition — . . Theoretical T e,l
1990 SNM- . Interdisciplinary integrative . . reflective-
. Failure integration .
Transition transgressive
management
Novelty

Some studies have reviewed the development of the field of innovation policy (Fagerberg Jan
2013; Martin, 2012). However, none of them were designed to conduct the review through
the paradigmatic shifts this research field has gone through during in the 60 years. This study
demonstrates that the growth of research field from a homogenous field to multidisciplinary
and now to an interdisciplinary field of study.
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1. lack of distributed reflexive arrangements to connect different discursive spheres
2. no adaptive policy portfolios to keep options open and deal with uncertainty

3. path dependency

4. embeddedness
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