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Publications and citations

Generating new knowledge Research tools and methods
Research databases and models

Intellectual property and licensing

Translating research ideas into new products Spin - off companies

and services New Products : Medical products / Software and Al products /
Agriculture and food products / technical products / Artistic and
Creative products etc.

Influence on policy, practice, plan and regulations, White papers

Influencing policy and other stakeholders —
Engagement activities

Further funding
Stimulating new research via new funding or partnerships

Collaborations and partnerships
Next destination
Developing the human capacity to do research Awards and recognition

Use of facilities and resources
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R&D spending and patents: levers National RED Intensity
of national development

in the relationship between R&D spending and national development.

Design/methodology/approach — Panel data on patent applications in 35 countries of all continents
(except Africa) over 15 years (from 1999 to 2013) regarding four levels of national R&D intensity (Le. by
enterprises, governments, higher education institutions and private non-profit organisations), gross domestic
product (GDP) per capita, gross national income (GNI) and human development index (HDI) were collected
from the OCDE. Then, two-stage panel regressions were conducted to test the hypotheses.

Findings - The empirical findings indicated that R&D spending from firms and higher education
institutions (public and private) help to directly improve national patent applications, thus contributing to the
national development (measured by GDP per capita, GNI per capita and HDI).

Originality/value - The importance of this study was to show that the investments in R&D made by - . ; :
universities and firms are more effective in leading to patent applications, which contributes to promoting Paula, F.d.O. and Silva, J.F.d. (2021); Innovation & Management Review

national development. With these findings, governments can focus their efforts on stimulating these types of
investments if they want to foster the growth of national patent rates.

R&D
Higher Education

| |
s f . s I R&D !
Fabio de Oliveira Paula and Jorge Ferreira da Silva | e i
IAG Business School, Pontifical Catholic University of Rio de Janeiro, ! |
Rio de Janeiro, Brazil | |
! R&D |
| Government | National Patent H2 National

Abstract ! i Applications "|  Development
Purpose - The level of R&D spending of a country tends to increase the national patent rate and, in | :
consequence, can collaborate with its economic development. However, there are a few empirical studies 3 R&D I
investigating this phenomenon by comparing countries from all over the globe. The purpose of this paper is to : N fit O I
disassemble the sources of R&D spending and identify the role of national patent applications as a mediator | on-profit Urgs. i
! |
! |
! |
i i

Cognitive Science and Innovation Research Unit,
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R&D spending and patents: levers of national development
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The term R&D covers three types of activity: basic research, applied research, and experimental development. Basic research is

experimental or theoretical work undertaken primarily to acquire new knowledge of the underlying foundations of phenomena and
observable facts, without any particular application or use in view. Applied research is original investigation undertaken in order to

acquire new knowledge. It is, however, directed primarily towards a specific, practical aim or objective. Experimental development is
systematic work, drawing on knowledge gained from research and practical experience and producing additional knowledge, which is

directed to producing new products or processes or to improving existing products or processes.

Foededing (2020) ; Journal of food science
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Agricultural sciences and forestry

< Basic research: Researchers investigate genome changes and mutagenic
factors in plants to understand their effects on the phenome. Researchers
investigate the genetics of the species of plants in a forest in an attempt
to understand natural controls for disease or pest resistance.

< Applied research: Researchers investigate wild potato genomes to locate
the genes responsible for resistance to potato blight in an effort to
improve the disease resistance in domestic/crop potatoes. Researchers
plant experimental forests where they alter the spacing and alignment
of the trees to reduce the spread of disease while ensuring the optimum
arrangement for maximum yield.

% Experimental development: Researchers create a tool for gene editing
by using knowledge of how enzymes edit DNA. Researchers use existing

research on a specific plant species to create a plan for improving how a
company plants its forests to achieve a specific goal.

OECD, 2015

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science
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Nanotechnology

% Basic research: Researchers study the electrical properties of graphene
by using a scanning tunnelling microscope to investigate how electrons
move in the material in response to voltage changes.

% Applied research: Researchers study microwaves and thermal coupling
with nanoparticles to properly align and sort carbon nanotubes.

% Expenimental development: Researchers use research In micro-
manufacturing to develop a portable and modular micro-factory system
with components that are each a key part of an assembly line.

OECD, 2015

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science
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Computer and information sciences

+ Basic research: Research on the properties of general algorithms for
handling large amounts of real-time data.

4 Applied research: Research to find ways to reduce the amount of spam
by understanding the whole structure or business model of spam, what
spammers do, and their motivations in spamming.

% Experimental development: A start-up company takes code developed
by researchers and develops the business case for the resulting software

product for improved on-line marketing.

OECD, 2015

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science
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Economics and business

< Basic research: A review of theories on the factors determining regional
disparities in economic growth. Economists conducting abstract research
in economic theory that focuses on whether a natural equilibrium exists
in a market economy. The development of new risk theories.

o

Applied research: The analysis of a specific regional case for the purpose
of developing government policies. Economists investigating the
properties of an auction mechanism that could be relevant to auctioning
the telecommunications spectrum. The investigation of new types of
insurance contracts to cover new market risks or new types of savings
instruments.

o

Experimental development: The development of operational models,
based upon statistical evidence, to design economic policy tools to
allow a region to catch up in terms of growth. The development by a
national telecommunications authority of a method for auctioning the
telecommunications spectrum. The development of a new method to
manage an investment fund is experimental development as long as

there is sufficient evidence of novelty.

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science

OECD, 2015
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Education

< Basic research: Analysis of the environmental determinants of learning
ability. The investigation by researchers of the effect of different types of
manipulatives on the way first graders learn mathematical strategy by
changing manipulatives and then measuring what students have learned
through standardised instruments

4 Applied research: The comparative evaluation of national education
programmes aimed at reducing the learning gap experienced
by disadvantaged communities. The study by researchers of the F
implementation of a specific math curriculum to determine what | FYT - ——
teachers needed to know to implement the curriculum successfully. ”1“ 7

% Experimental development: The development of tests for selecting which
educational programme should be used for children with specific needs.
The development and testing (in a classroom) of software and support

tools, based on fieldwork, to improve mathematics cognition for student
special education.

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science

OECD, 2015
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History

< Basic research: Historians study the history and human impact of glacial
outburst floods in a country.

% Applied research: Histonans examine past socleties' responses to
catastrophic natural events (e.g. floods, droughts, epidemics) in order to
understand how contemporary society might better respond to global
climate change.

< Experimental development: Using previous research findings, historans
design a new museum exhibit on the adaptations of past human societies
to environmental changes; this serves as a prototype for other museums
and educational installations.

OECD, 2015

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science
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Language/linguistics

% Basic research: Linguists study how different languages interact as they
come into contact with one another.

% Applied research: Speech therapists examine the governing neurology of
languages and how humans acquire language skills.

% Experimental development: Linguists develop a tool for diagnosing
autism In children based on their language acquisition, retention and use

of signs.

OECD, 2015

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science
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The top 10 articles by Scopus citations

No Author(s), year Article
Sustaining Disruptive
1 Griliches (1981) Market value, R&D, and patents
& - TuTa Tk SRR ‘ mnfufae'i?r(fj nas 2 Hall and Mairesse (1995) Exploring the relationship between R&D and productivity in French manufacturing firms
é dtkansrigseadon LU 3 Coad and Rao (2008) Innovation and firm growth in high-tech sectors: a quantile regression approach
o 4 Cainelli et al. (2006) Innovation and economic performance in services: a firm-level analysis
§ 5 Zahra (1996) Technology strategy and financial performance: examining the moderating role of the firm’s competitive
a environment
2 Incremental Radical Coad et al. (2016) Innovation and firm growth: does firm age play a role?

AdgqwWaIUN doBaa inaluladTku

9ndvA dognoundd nolkinalulaassiolku

6

7 Del Monte and Papagni (2003) R&D and the growth of firms: empirical analysis of a panel of Italian firms
8 Pavitt (1982) R&D, patenting and innovative activities. a statistical exploration

9

Ravenscraft and Scherer (1982) The lag structure of returns to research and development
10 Coad and Rao (2010) Firm growth and R and D expenditures

dh awikuvoavinalulad o

1’7'immw: Veharkarn.com Kseniia Boiko, 2021; Management Review Quarterly
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R&D activity and firm performance: mapping the field

Family
ownership

SMEs and R&D

Sources of R&D activity

Measurement of R&D performance

Corporate governance and investments in R&D

Government support of R&DS Public policies/ Tax incentives

Internationalization in R&D

science

infographic

Innowvation activity as a driver of economic performance

| I | | I
1980  1990-1995 2000 2005 2010 2015 2020

W

Development of R&D-related concepts over time

Cognitive Science and Innovation Research Unit,
College of Research Methodology and Cognitive Science

Kseniia Boiko, 2021; Management Review Quarterly
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