
Innovation Barriers,
Indicators and Policies

Coevolving Concepts in the History
of Innovation Studies

Full text available at: http://dx.doi.org/10.1561/110.00000021



Other titles in Annals of Science and Technology Policy

Government Royalties on Sales of Pharmaceutical and Other Biomedical
Products Developed with Substantial Public Funding: Illustrated with the
Technology Transfer of the Drug-Eluting Coronary Stent
Robert S. Danziger and John T. Scott
ISBN: 978-1-68083-820-6

Case Studies of Successful Technology Transfer from Federal
Laboratories
Gretchen B. Jordan, Christopher S. Hayter, Michael Hogan,
Manuel A. Gonzalez and Alan C. O’Connor
ISBN: 978-1-68083-808-4

Toward More Effective Science and Technology Advice for Congress:
The Historical Roots and Pathways Forward
Peter D. Blair
ISBN: 978-1-68083-802-2

The Globalization of the Bayh–Dole Act
Thorsten Gores and Albert N. Link
ISBN: 978-1-68083-754-4

Globalization and the High-Tech Policy Response
Gregory Tassey
ISBN: 978-1-68083-690-5

Evolution of Ireland’s Industrial, Science and Technology Policy
James A. Cunningham, Patrick Collins and Majella Giblin
ISBN: 978-1-68083-680-6

Full text available at: http://dx.doi.org/10.1561/110.00000021



Innovation Barriers, Indicators and
Policies

Coevolving Concepts in the History of
Innovation Studies

Diego R. de Moraes Silva
Sivis Institute

Curitiba-PR
Brazil

moraessilva.diego@gmail.com

Nicholas S. Vonortas
Institute for International Science and

Technology Policy and Department of Economics
The George Washington University

USA
vonortas@gwu.edu

André T. Furtado
Department of Science and Technology Policy

University of Campinas
Campinas-SP

Brazil
afurtado@unicamp.br

Boston — Delft

Full text available at: http://dx.doi.org/10.1561/110.00000021



Annals of Science and Technology Policy

Published, sold and distributed by:
now Publishers Inc.
PO Box 1024
Hanover, MA 02339
United States
Tel. +1-781-985-4510
www.nowpublishers.com
sales@nowpublishers.com

Outside North America:
now Publishers Inc.
PO Box 179
2600 AD Delft
The Netherlands
Tel. +31-6-51115274

The preferred citation for this publication is

D. R. de Moraes Silva, N. S. Vonortas, and A. T. Furtado. Innovation Barriers,
Indicators and Policies. Annals of Science and Technology Policy, vol. 6, no. 2,
pp. 100–227, 2022.

ISBN: 978-1-68083-931-9
© 2022 D. R. de Moraes Silva, N. S. Vonortas, and A. T. Furtado

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted in any form or by any means, mechanical, photocopying, recording or otherwise,
without prior written permission of the publishers.

Photocopying. In the USA: This journal is registered at the Copyright Clearance Center, Inc., 222
Rosewood Drive, Danvers, MA 01923. Authorization to photocopy items for internal or personal
use, or the internal or personal use of specific clients, is granted by now Publishers Inc for users
registered with the Copyright Clearance Center (CCC). The ‘services’ for users can be found on
the internet at: www.copyright.com

For those organizations that have been granted a photocopy license, a separate system of payment
has been arranged. Authorization does not extend to other kinds of copying, such as that for
general distribution, for advertising or promotional purposes, for creating new collective works,
or for resale. In the rest of the world: Permission to photocopy must be obtained from the
copyright owner. Please apply to now Publishers Inc., PO Box 1024, Hanover, MA 02339, USA;
Tel. +1 781 871 0245; www.nowpublishers.com; sales@nowpublishers.com

now Publishers Inc. has an exclusive license to publish this material worldwide. Permission
to use this content must be obtained from the copyright license holder. Please apply to now
Publishers, PO Box 179, 2600 AD Delft, The Netherlands, www.nowpublishers.com; e-mail:
sales@nowpublishers.com

Full text available at: http://dx.doi.org/10.1561/110.00000021



Annals of Science and Technology Policy
Volume 6, Issue 2, 2022

Editorial Board

Editor-in-Chief
Albert N. Link
University of North Carolina at Greensboro
United States

Editors

David Audretsch
Indiana University

William Bonvillian
MIT

Barry Bozeman
Arizona State University

Kaye Husbands Fealing
Georgia Institute of Technology

John Hardin
North Carolina Board of Science and Technology

Mariagrazia Squicciarini
OECD

Wolfgang Polt
Joanneum Research Institute

Nicholas Vonortas
The George Washington University

Full text available at: http://dx.doi.org/10.1561/110.00000021



Editorial Scope
Topics

Annals of Science and Technology Policy publishes survey and tutorial articles
in the following topics:

• Literature reviews of technology and innovation policies

• Historical case studies of technology development and implementation

• Institutional histories of technology- and innovation-based organizations

• Analyses of policies attendant to technology development and adoption
and diffusion

• Studies documenting the adoption and diffusion of technologies and
subsequent consequences

• Studies of public and private research partnerships (cross sectional,
over time, or case based)

• Assessments and evaluations of specific technology and innovation
policies

• Analyses of ecosystems associated with the technology and/or
innovation development

• Cross observational (e.g., cross-agency or cross-country) comparisons of
technology and innovation policies

Information for Librarians

Annals of Science and Technology Policy, 2022, Volume 6, 4 issues. ISSN
paper version 2475-1820. ISSN online version 2475-1812. Also available
as a combined paper and online subscription.

Full text available at: http://dx.doi.org/10.1561/110.00000021



Contents

1 Introduction 3

2 The Role of the Obstacles to the
Innovation Process 7
2.1 Innovation as a Socio-Economic Phenomenon . . . . . . . 7
2.2 What Determines Innovation? . . . . . . . . . . . . . . . . 26
2.3 Obstacles to Innovation . . . . . . . . . . . . . . . . . . . 42

3 Measurement and Policy Responses to
Innovation Barriers 51
3.1 Innovation Measurement Over the Years:

In Search of a Paradigm . . . . . . . . . . . . . . . . . . . 51
3.2 Evolution of the Innovation Barrier Indicators . . . . . . . 60
3.3 Policy Responses to Unlock Determinants of Innovation:

With an Illustration from Brazil . . . . . . . . . . . . . . . 67
3.4 The Policy-Driven Nature of Measuring

Obstacles to Innovation . . . . . . . . . . . . . . . . . . . 78
3.5 Mismatching Between Innovation

Indicators and Policymaking . . . . . . . . . . . . . . . . . 84

4 Conclusion 97

Full text available at: http://dx.doi.org/10.1561/110.00000021



Acknowledgements 101

About the Authors 102

References 104

Full text available at: http://dx.doi.org/10.1561/110.00000021



Innovation Barriers, Indicators and
Policies
Diego R. de Moraes Silva1, Nicholas S. Vonortas2 and
André T. Furtado3

1Sivis Institute, Curitiba-PR, Brazil; moraessilva.diego@gmail.com
2Institute for International Science and Technology Policy and
Department of Economics, The George Washington University, USA;
São Paulo Excellence Chair, University of Campinas, Campinas-SP,
Brazil; Institute for Statistical Studies and Economics of Knowledge,
National Research University Higher School of Economics, Moscow,
Russian Federation; vonortas@gwu.edu
3Department of Science and Technology Policy, University of
Campinas, Campinas-SP, Brazil; afurtado@unicamp.br

ABSTRACT
This monograph discusses the coevolution of innovation
barriers, indicators, and policies throughout the history of
Innovation Studies. Our study starts with a thorough review
of the theoretical and historical literature addressing the
origins of these concepts to demonstrate that innovation
barriers are intimately related to both the theoretical devel-
opment of the innovation concept and its measurement as
well as the policy-driven interest on innovation debates. The
absence of a dominant epistemological paradigm in the field
of Innovation Studies is arguably an important explanatory
factor for the underuse of innovation indicators in policy
decision-making which is in antithesis to the significant de-
velopments in the innovation measurement enterprise during

Diego R. de Moraes Silva, Nicholas S. Vonortas and André T. Furtado (2022),
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the past few decades. We conclude that, although the con-
text of changing paradigms benefits the creative freedom for
research, it also hampers the stability and standardization
necessary for the absorption of innovation indicators into
the policy cycle. Efforts to change such a situation continue
to this date.

Keywords: innovation barriers; innovation indicators; innovation
policies; innovation studies; measurement models.

Full text available at: http://dx.doi.org/10.1561/110.00000021



1
Introduction

The acknowledgment of the impact of Science, Technology, and Inno-
vation (ST&I) on the economy after World War II ushered the ad-
vancement and progressive refinement of specific policies to address
development issues (Fealing et al., 2011; Freeman and Soete, 2008
[1997]). In parallel, the statistical production turned out to be crucial
in the processes of designing, monitoring, and evaluating these poli-
cies (Gault, 2013; Velho, 2001). Nowadays one can easily verify the
proliferation of ST&I statistics and indicators1 from both national and
international reputed organizations around the world such as the U.S.
National Science Foundation (NSF, 2020), the United Nations Edu-
cational, Scientific and Cultural Organization (UNESCO, 2016) and
the Organization for Economic Cooperation and Development (OECD,
2018b), just to mention a few examples.

1We adopt herein the definition of indicators as combinations of statistics that
may come from various sources (Gault, 2011). Figuratively, statistics would be like
“atoms,” while indicators would be like “molecules” (Sirilli, 2006).

3
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4 Introduction

The field of Innovation Studies2 has witnessed remarkable develop-
ment in recent years (Fagerberg et al., 2013; Martin, 2012). Its activity
has developed alongside lively debates among experts reflected in a
broad and longstanding literature pointing out controversies and dif-
ficulties of incorporating ST&I indicators into the political and social
spheres, challenging indicator legitimacy and consistency (Feller and
Gamota, 2007; Godin, 2005; Jaramillo and Albornoz, 1997; Velho, 1992).
Other studies have highlighted the coevolutionary processes underlying
the development of our conceptual understanding of innovation during
the past half century or so and of the policies (and policy waves) that
have been devised to promote it (Godin, 2012; Meissner et al., 2017).
Yet others have pointed out systematic underutilization of innovation
indicators in the policy cycle – extending to policy design, implemen-
tation, monitoring, and evaluation activities – across developed and
developing countries (Arundel, 2007; Baptista et al., 2010; Viotti, 2013).

It is within this very active milieu that the present monograph
attempts to take stock. The monograph focuses specifically on exploring
the historical coevolution of three core concepts in the field: barriers,3
indicators, and policies. We argue that these concepts have coevolved
and reinforced each other throughout the history of Innovation Studies.
It is in this sense that a somewhat detailed historical review on the
general conception of innovation is warranted in order to support a clear
understanding of innovation barriers, indicators, and related policies as
they have been shaped and co-evolved through time. Our understanding
of innovation has consistently pointed out the presence of innovation
opportunities and barriers. The presence of barriers to innovation called
for policies. Policies demanded indicators to be evaluated. Refined
and more diverse indicators opened up opportunities for considering

2There is a controversy in the use of the label “Innovation Studies” since it may
suggest a monopoly as if it covered all that concerns innovation, although different
perspectives on innovation exist (Godin, 2012). We are not addressing this issue
here, as we assume the most common use of the label that has been developed in
the literature in recent years (Fagerberg et al., 2013).

3Barriers have also been referred to in the literature as obstacles, constraints,
and inhibitors (Hadjimanolis, 2003). Although there may be subtle differences in the
meaning of these terms, we use them interchangeably herein.
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alternative barriers. We naturally pay attention to how an evidence-
based innovation policy movement has gained momentum worldwide
throughout this coevolutionary process.

Based on the thorough review of innovation barriers undertaken
herein, we conjecture that financial and non-financial obstacles do not
affect the innovation output directly. Instead, they impede the effect
of the innovation determinants, whether these determinants are firm-
specific, network-specific, or referring to the contextual environment
(Antonioli et al., 2017; Kanama and Nishikawa, 2017; Moraes Silva et al.,
2020). For instance, the financial obstacles could be thought to reference
principally the difficulties of the company to fund R&D and other inno-
vation activities internally or to obtain such funding externally. Similarly
with other determinants such as knowledge access and absorption, ex-
ternal networking factors, demand factors, and organizational structure.
Hence, the determinants and the obstacles to innovation coexist, the
former representing the enabling conditions for innovation and the latter
representing the inhibitors. One might perceive the obstacles to inno-
vation as playing a moderation role, sitting between the determinants
of innovation and the innovative performance, so that barriers are not
simply the “lack of determinants (or capacity/efforts)”, but actually
real constraints that moderate how companies set up their innovation
strategy to rely more or less on certain determinants depending on
which barriers they are facing.

As we advance the discussion to innovation indicators and policies,
we conceive that indicators are the products of theoretical models
and cognitive interests of the actors engaged in their construction
(Godin, 2005). At the same time, indicators potentially impact the
perception of social reality and shape the diverse interests at play in
the social and political spheres (Gault, 2011). In this sense, indicators
can be seen both as “technologies” built upon perceived needs and as
“interventions” designed for the purpose of changing behaviors (Gault,
2013). This reality highlights the need for increased responsibility by
statisticians, as they are not only technocrats responding to demands,
but also have the power to influence strategies and decisions (Sirilli,
2006). The capacity of statistics to influence policymaking and social
decisions depends on several factors, including the stability provided

Full text available at: http://dx.doi.org/10.1561/110.00000021



6 Introduction

by an epistemological paradigm supporting the theoretical models of
measurement. Our argument in this monograph is that the absence
of a stable epistemological paradigm in the field of Innovation Studies
explains a good part of the controversies and measurement difficulties
hampering the incorporation of the innovation indicators into the policy
cycle.

The rest of the monograph is organized in the following sections.
Section 2 presents a thorough discussion on the historical evolution
of the innovation concept and its connection to the concepts of barri-
ers, indicators, and policies. Section 3 discusses the beginnings of the
measurement of innovation barriers, as well as the linkage between the
study of obstacles to innovation and a policy-driven approach towards
scientific and technological progress. After presenting a brief illustration
from Brazil, it also proposes the absence of an epistemological paradigm
stabilizing the theoretical models within the Innovation Studies field
as a powerful explanatory factor for the lack of legitimacy and the
consequent underuse of innovation indicators in the policy cycle. Finally,
Section 4 concludes with the main findings and avenues for future study.
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