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Abstract

Objective: This study aims to analyze the relationship between the percentage of investment
in R&D and the percentage of profitability of companies with the competitiveness and
innovation capacity of the countries, aiming to identify whether the companies that invest the
most in R&D and the most profitable are located in countries with the highest levels of
competitiveness and innovative capacity.

Methodology/Approach: The R&D investment and company profitability indices were
extracted from the EU Industrial R&D Investment Scoreboard, 2018 edition; and for the
competitiveness and innovation capacity scores of the countries, the Global Competitiveness
Report 2018 was used. The relationships between the variables were analyzed using: i) two-
way ANOVA to examine the influence of two different categorical independent variables; ii)
Tukey's post-hoc test, to identify the location of significant differentials. Four hypotheses were
raised to analyze the relationships of interest.

Originality / Relevance: The findings of this study contradict some studies that stated that
innovations in companies contribute to the development of the countries that are located.
Results: After applying ANOVA to the relationships, it was found that none of the relationships
were statistically significant.

Theoretical / methodological contributions: The findings of this study demonstrated that the
companies that invest the most in R&D and the most profitable ones are not necessarily located
in the most competitive countries with the greatest capacity for innovation.

Keywords: Research and Development; Competitiveness; Innovation; Profitability.

Resumo

Objetivo: Este estudo tem como objetivo analisar a relacdo entre percentual de investimento
em P&D e percentual de rentabilidade das empresas com o0s escores de competitividade e
capacidade de inovacdo dos paises, visando identificar se as empresas que mais investem em
P&D e as mais rentaveis estdo situadas em paises com os mais altos niveis de competitividade
e de capacidade de inovacdo.

Metodologia/Abordagem: Os indices de investimentos em P&D e de rentabilidade das
empresas foram extraidos do EU Industrial R&D Investment Scoreboard, edi¢cdo de 2018; e
para os escores da competitividade e capacidade de inovagdo dos paises fez uso do Global
Competitiveness Report 2018. As relagdes entre as variaveis foram analisadas utilizando: i)
ANOVA two-way para examinar a influéncia de duas varidveis independentes categoricas
diferentes; ii) teste post-hoc de Tukey, para identificar a localizacdo dos diferenciais
significativos. Foram levantadas quatro hipoteses para analisar as relacdes de interesse.

Originalidade/Relevancia: Os achados deste estudo contradizem alguns estudos que
afirmaram que as inovacOes nas empresas contribuem para o desenvolvimento dos paises que
estdo localizadas.

Principais resultados: Apos a aplicacdo da ANOVA nas relagdes, identificou-se que nenhuma
das relacGes foram estatisticamente significativas.
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Contribuicdes teoricas/metodoldgicas: Os achados deste estudo demonstraram que as
empresas que mais investem em P&D e as mais rentaveis ndo necessariamente estéo situadas
nos paises mais competitivos e com maior capacidade de inovacao.

Palavras-chave: Pesquisa e Desenvolvimento; Competitividade; Inovacao; Rentabilidade.

Resumen

Objetivo: Este estudio tiene como objetivo analizar la relacion entre el porcentaje de inversion
en | + Dy el porcentaje de rentabilidad de las empresas con la capacidad de competitividad e
innovacion de los paises, con el objetivo de identificar si las empresas que mas invierten en | +
D y las més rentables estan ubicados en paises con los mas altos niveles de competitividad y
capacidad innovadora.

Metodologia/Enfoque: Los indices de inversion en | + D y rentabilidad de la empresa se
extrajeron del Cuadro de indicadores de inversion en | + D industrial de la UE, edicion 2018; y
para los puntajes de competitividad y capacidad de innovacion de los paises, se utilizd el
Informe de Competitividad Global 2018. Las relaciones entre las variables se analizaron
usando: i) ANOVA bidireccional para examinar la influéncia de dos variables independientes
categoricas diferentes; ii) Prueba post-hoc de Tukey, para identificar la ubicacion de
diferenciales significativos. Se plantearon cuatro hipétesis para analizar las relaciones de
interés.

Originalidad//Relevancia: Los resultados de este estudio contradicen algunos estudios que
afirman que las innovaciones en las empresas contribuyen al desarrollo de los paises que se
encuentran.

Resultados principales: Después de aplicar ANOVA a las relaciones, se descubrié que
ninguna de las relaciones era estadisticamente significativa.

Contribuciones teoricas / metodologicas: los resultados de este estudio demostraron que las
empresas que mas invierten en | + D y las mas rentables no se encuentran necesariamente en
los paises mas competitivos con mayor capacidad de innovacion.

Palabras clave: Investigacion y desarrollo; Competitividad; Innovacion; Rentabilidad.

1. Introduction

For companies to improve their innovation capabilities in their organizational routines,
they need to be inter-related so that they develop new products and processes. As stated by
Peng, Schroeder and Shah (2008), the companies that innovate are of fundamental importance
for the country to reach good levels of competitiveness. Therefore, the country must provide
circumstances so that their companies may invest in research and development (R&D).
Actually, innovative companies do so. Investing in R&D increases the company’s productivity

and contributes to economic growth (Del Bo, 2016). Innovation also contributes to economic
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growth (Boons et al., 2013), for the market demands innovative products (Weissbrod; Bockem,
2017).

Innovation activities lead companies to join new markets and improve their
competitiveness (Manual do OECD, 2005; Ramos; Zilber, 2015). Innovation shows the
economic development revitalization (Coad; Segarra; Teruel, 2016), which is responsible for
the increase of industrial efficacy, and promotes the companies’ competitiveness and
organizational performance. It is important to identify the main characteristics and factors that
promote innovation activities in order to understand the process of innovation, and to design
public policies that can support and encourage companies to invest in innovation (Manual do
OECD, 2005).

The EU Industrial R&D Investment Scoreboard, which is organized by the European
Commission’s Joint Research Centre, is an evaluation board published yearly and which
collects data from companies worldwide by providing economic-financial data from the biggest
R&D investors, with the objective to support the formulators of policies and encourage
companies to disclose information about their investments in R&D. The 2018 issue
encompassed the 2,500 companies that invested the most in R&D in the years 2017 and 2018.

The 2018 Global Competitiveness Report (GCR) presents information on the data
collected by the World Economic Forum. This report presents the Global Competitiveness
Index (GCI), which assesses the critical factors for competitiveness in the Fourth Industrial
Revolution (4IR). According to GCR, every economy must invest in measures that improve
their competitiveness in order to support growth and income in the future.

Innovation is one of the pillars that GCI assesses as a world competitiveness index. By
comparing the two reports, this study aims at analyzing whether the companies which invest
the most in R&D and the most profitable companies are located in countries with the highest
levels of competitiveness and innovation capability. According to the 2018 GCR, innovation
capability is composed of indexes, such as research and development (to develop inventions)
and commercialization (the capability to bring innovation into the successful market). However,
the economies which rank the highest in Innovation Capability show that their innovation
ecosystems are more developed. As innovation was the weakest foundation in the 2018 GCR,
it is possible to conclude that these countries show a limited innovation capability.

This study intends to contribute to the Administration area by relating innovation and
competitiveness topics, and supplying information on the countries’ competitiveness and R&D

investment in the companies. Through the analysis of the correlation between R&D investment
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in the companies and the countries’ competitiveness, this study’s findings will help other studies
that intend to identify if the so-called most competitive countries attract the shareholders’
private interests, that is, shareholders to invest in their companies and which have high R&D
investments. This study is relevant, for it identifies the correlation between companies’
performance and countries’ performance, with the objective to understand whether the
countries’ competitiveness is related to the companies’ performance or vice-versa. It also
intends to check whether the most profitable companies are located in the most competitive
countries.

Besides this introductory section, this article is composed of a section that presents the
theoretical framework and the hypotheses mapping. Then, the section on methodology showing
the statistic tests used in order to reach the objectives, followed by the section that contains the
results’ presentation and analysis. In the end, it presents the final remarks and the bibliographic

references.

2.Background
2.1 Competitiveness

The competitiveness of a country comes from its position in the international market
and it refers to the environment that provides a higher value creation to its companies (Garelli,
2003) and that meets its business needs (Haj Youssef; Hussein; Christodoulou, 2019). To the
World Economic Forum, competitiveness is the set of institutions, policies and factors that
determine the country’s productivity level (GCR, 2018). To Kisel'akova et al. (2018), world
competitiveness is the country’s capacity to manage its resources and opportunities that are
available to increase its inhabitants’ prosperity. Competitiveness is one of the main indexes to
assess the economies’ performance (Kisel'akova et al., 2018; Koraus; Mazék; Dobrovié, 2018).
The countries that are at the top of the rank give more emphasis to saving knowledge, research,
innovation, technology and IT sector, which are key factors for competitiveness and sustainable
growth (Kisel'akova et al., 2018).

The Global Competitiveness Report (GCR) aims at securing the micro- and macro-
economic foundations of national competitiveness (Rosenbaum, 2011). GCR helps with the
discussions on issues pertaining to international competitiveness (Kisel'akova et al., 2018) and

is designed with the objective to help political decision makers and entrepreneurial leaders to
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shape their economic strategies in the Fourth Industrial Revolution age (GCR, 2018). GCl is
used in academic studies to observe competitiveness dynamics (Kalim; Arshed; Shaheen,
2019). An example of a study that used GCI indexes was the one by Amords, Poblete and
Mandakovic (2019), which aimed at understanding whether some resources significantly
influence the entrepreneurs’ probability to have high growth expectancies in innovative
entrepreneurships by using Global Entrepreneurship Monitor and GCI data. However, GCI used
two indexes: business sophistication and the pillar of innovation. The authors found out that
environments that are guided into innovation increase the number of ambitious and innovative
entrepreneurs. There is also the study by Kisel'akova et al. (2018), which used the GCI index
results to identify the impact of the main factors that affect the countries’ competitive positions,
and the research by Crescente-Romero, Giménez-Balzado & del Val-Nufez (2019), who
analyzed the countries’ level of competitiveness during the countries’ economic recovery phase
by using Global Entrepreneurship Monitor and GCI data. The 4.0 Global Competitiveness
Index (GCI) is organized into 12 pillars and four competitiveness factors. The pillars are: 1.
Institutions; 2. Infrastructure; 3. The adoption of information and communication technologies;
4. Macro-economic stability; 5. Health; 6. Education and skills; 7. Product market; 8. Job
market; 9. Financial system; 10. Market size; 11. Entrepreneurial dynamism; and 12. Innovation
capability. The four factors are: institutional environment, human capital, markets and
innovation ecosystem. Each pillar and factor is assessed through a scale that ranges from 0 to
100. According to a study by Farinha et al. (2018), the pillars which best explain global
competitiveness are: 1 — Institutions; 2 — Infrastructure; 5 — Higher education and training; 7 —
Job market development; 8 — Financial market development; 9 — Technological readiness; 11 —
Business sophistication; and 12 — Innovation. This research will only analyze the pillar
concerning innovation.

The suggested study will use the pillar of competitiveness and the countries’ innovation
capability, since they are the pillars that address the factors of interest in this study. Investments
in research and development (R&D) are important for competitiveness gains (ROCHA et al.,
2015). According to studies by Rocha et al. (2015), innovations will only succeed in the
companies depending on their investments in R&D. The results of a study by Abrantes, Pereira
and Botelho (2020) concluded that the incentives represent positive effects in the
competitiveness of small and medium enterprises (SMEs) after the third year of investment in

R&D, that is, the returns over investments in R&D in SMEs are not immediate.
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On the importance of innovation to improve the competitiveness position of the national
economy in the world, the authors Novikov et al. (2019) identified, in their study, that Russia
developed a positive trend in R&D financing up to the year 2030, and identified it will improve
their position in the global competitiveness index.

As explained previously, it is possible to state that the companies which invested in
R&D improved their country’s competitiveness. Therefore, the companies which invest the
most in R&D in the world are located in the countries with the highest competitiveness level.
Moreover, it is possible to understand that the countries that have high innovation capabilities
also have the companies that invest heavily in R&D. Based on this assumption, here is the

following hypothesis:

H1: Companies with a higher percentage of R&D rate are located in countries with the highest

competitiveness score.

Some studies analyzed the impact of companies’ profitability over the countries’
competitiveness. According to Francis (1992), the way the companies contribute to the
performance of a country is based on their strategic planning. Since the increase of a company’s
profitability is always present in their strategic planning, countries with companies that
encourage the search for their own growth are more competitive (Haj Youssef; Hussein;
Christodoulou, 2019). The research by Grau and Reig (2020) stated that the profitability of a
key sector in the European economy directly affects the competitiveness of a sector. Thus,
another assumption comes from the principle that the companies in countries with the highest

levels of competitiveness are those with the highest percentage of profitability.

H2: The companies with the highest percentage of profitability are located in countries with the

highest score of competitiveness.

2.2. Innovation Capability

Companies’ innovation improves with innovation activities (Coad; Rao, 2006; Cheng;
Huizingh, 2014). Innovation generates competitive advantages in several ways for the

companies, whether by keeping new market shares or by increasing their profitability (Tidd,
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Bessant & Pavitt, 2008). Companies that innovate invest in research and development (R&D)
and obtain competitive gains (Rocha et al., 2015), but innovative companies are more prepared
to face competition, and present higher growth rates than those that are not innovative (Spescha;
Woerter, 2019).

The budget of investment in R&D of a company varies according to its technologic
strategy and the activity sector where it operates. The increase of activities concerning R&D in
high technology industries is configured as a barrier against the introduction of new
competitors, which enables high R&D returns, whereas R&D returns are lower in low
technology companies because they are innovations that are easier to copy (Spescha; Woerter,
2019). In companies, the R&D investment efforts can be measured through the percentage of
investments concerning the revenue (Tigre, 2006). Job growth (Coad; Grassano, 2019) and
sales growth (Coad; Grassano, 2019; Spescha; Woerter, 2019) are also stimuli for R&D
investments but, according to Coad and Grassano (2019), the financial performance has little
influence over R&D investment.

On a macro level, the companies’ innovation potential increase boosts the domestic
wealth in a country (Spescha; Woerter, 2019). Without innovation in the companies, national
economy steadies and presents no changes (Spescha; Woerter, 2019). For such, innovation is
important for the development and growth of the countries (Buesa et al., 2010; Feldman et al.
2019), which reinforces the importance of policies that strengthen R&D activities in companies
(Buesa et al., 2010; Coad; Grassano, 2019).

According to Karadayi and Ekinci (2019), studies on R&D efficiency can be divided
into two groups: one that assesses the companies’ efficiency, and one that deals with the
countries’ efficiency. The second group provides important information for policy makers in
countries concerning R&D activities. These formulators must design policies that increase
R&D investments in order to attract foreign resources (Tsamadias et al., 2019). It is understood
that the countries which present a high R&D performance have political stability and a high
quality regulatory environment (Karadayi; Ekinci, 2019). The policy makers who are the
formulators of public policies must provide flexible institutional environments in order to reach
a higher national performance (Haj Youssef; Hussein; Christodoulou, 2019). The study by Haj
Youssef, Hussein and Christodoulou (2019) concluded that the countries that offer the strongest
action support to their companies’ executives are more competitive. The State is responsible
for the creation of healthy competitive environments through the creation of a legislative
environment that is favorable to the flow of capitals, goods, services, human capital, financial
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capital, and to the removal of barriers and the creation of opportunities (Koraus; Mazék;
Dobrovi¢, 2018).

Investing in R&D improves companies’ innovation and the nations’ competitiveness,
besides leading the country into economic growth (Karadayi; Ekinci, 2019). The study by
Farinha, Ferreira and Nunes (2018) showed a strong correlation between the countries’
competitiveness and innovation. This study confirmed that one of the most relevant innovation
items was the company’s expenses with R&D. Boosting a country’s competitiveness depends
on their company’s skills to innovate (Haj Youssef; Hussein; Christodoulou, 2019).

R&D investment has a positive impact on the growth of developing countries (Andreassi
e Sbragia, 2002). Such growth comes from the companies’ process of innovation along with
what is already happening in developed countries: most R&D activities are done in companies
in these countries. A country’s innovation policies are major boosters in the companies to
conduct R&D investments (Fernandez-Sastre; Montalvo-Quizhpi, 2019), which leads to the
assumption that the companies which invest the most in R&D are located in the most innovative
countries.

H3: The companies with the highest percentage of R&D intensity are located in countries with

the highest score of innovation capability.

Innovation can generate a competitive advantage in several ways to companies. New
products keep new market shares and increase the markets’ profitability (Tidd, Bessant &
Pavitt, 2008). In other words, investing in R&D brings more innovative companies that will
have an increase in their productivity and which will contribute to their economic growth (Del
Bo, 2016). This leads to the assumption that the companies which will have the largest profits

will be located in the most innovative countries.

H4: The companies with the highest profitability percentage are located in countries with the

highest innovation capability score.

3. Method

In order to analyze the correlation between the companies’ investments in research and
development (R&D) and the countries’ competitiveness, a descriptive research with a
quantitative approach was carried out. In a quantitative research, with the use of numerical
measure and statistical analysis, the data are analyzed to test the hypotheses raised in the

research (Perovano, 2016).
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The data used in this study were extracted from two analysis resources. The first one
was the 2018 EU Industrial R&D Investment Scoreboard issue. The population of this study
basis was composed of 2,500 companies. This research chose to use the first 500 companies
and tried to analyze, in a universe of 2,500 companies, those which invest the most in R&D,
which is the aim of this research. The sample calculation recommended a sample of 334
companies, with an error margin of 5% and a reliability level of 95% (Hair Jr. et al., 2005). The
other resource was the 2018 Global Competitiveness Report, which studied the data from 140
economies. Only the data from the countries that host the 500 companies used in this study
were used. Seven companies were ruled out because they didn’t present all the data
(profitability percentage in the report), totaling 493 companies analyzed.

From the EU Industrial R&D Investment Scoreboard report, data related to the
percentage of R&D investment intensity were extracted, along with the percentage of
companies’ profitability. From GCR, the competitiveness scores were extracted (which is
defined as a set of institutions, policies and factors that determine the level of productivity) and
the countries’ innovation capability (defined as R&D quality and quantity, a measure that the
country’s environment Uses to encourage the collaboration, creativity and the capacity to
transform ideas into new goods and services). The competitiveness scores measure the national
competitiveness, which is defined as a set of institutions, policies and factors that determine the
level of productivity. Innovation capability is composed of less tangible indexes from idea
generation, such as research and development (to develop inventions) and commercialization
(the capability to introduce innovation into the market). Table 1 presents the hypotheses and

the variables’ operationalization.

Table 1
Variables’ hypotheses and operationalization.

Hypothesis Variables Variable’s Operationalization

H1: Companies with a higher | R&D intensity percentage. | 2018 EU Industrial R&D Investment

percentage of R&D rate are Scoreboard report.

located in countries with the | Competitiveness score. 2018 GCR competitiveness score.

highest competitiveness score.

H2: The companies with the | Profitability percentage. 2018 EU Industrial R&D Investment
highest percentage of profitability Scoreboard report.
are located in countries with the | Competitiveness score. 2018 GCR competitiveness score.

highest score of competitiveness.
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H3: The companies with the | R&D intensity percentage. | 2018 EU Industrial R&D Investment
highest percentage of R&D Scoreboard report.

intensity are located in countries | Innovation capability | 2018 GCR competitiveness score.

with the highest score of | score.

innovation capability.

H4: The companies with the | Profitability percentage. 2018 EU Industrial R&D Investment

highest profitability percentage
are located in countries with the
innovation

highest capability

score.

Scoreboard report.

Innovation capability

score.

2018 GCR competitiveness score.

Source: Elaborated by author

These data were prepared onto an Excel spreadsheet in order to be exported, and

analyzed by an inferential statistic through the SPSS Statistics (V.24) software. In order to

operationalize the analysis in relation to the competitiveness score and the innovation

capability, a cluster analysis for group formation was performed.

In order to organize the factors and variables, two preliminary steps were taken for the

competitiveness score and the innovation capability score: i) the application of the dendrogram

analysis, and 2) the Cluster K-means grouping algorithm, with the objective to extract

characteristics that are hidden from the data, and develop the hypothesis concerning its nature

(Linden, 2009). The result of this analysis produced three company clusters, distributed

according to Table 2 for the competitiveness score. Table 3 shows the companies’ cluster for

the innovation capability score.

Table 2

Number of cases in each cluster for the competitiveness score.

Number of clusters Mean score Number of cases
1 60.9 7
2 73.5 362
3 83.6 124

Source: Elaborated by author

Table 3
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Number of cases in each cluster for the innovation capability score.

Number of clusters Mean score Number of cases
1 48.5 24
2 68.8 125
3 83.5 344

Source: Elaborated by author

The correlations between the variables were analyzed with the use of: i) two-way
ANOVA to check the influence of two different categorical independent variables; ii) the
Tukey’s post-hoc test, to identify the location of the significant differentials involving the
estimates of the safety interval of the differences between the several cluster means, according
to Maroco (2011). The lowest significant difference was defined by the Tukey’s test strategy,

and statistically considers as significant the effects whose value is p-value < 0.05.

4. Results and Discussion

The 2018 EU Industrial R&D Investment Scoreboard issue listed the 2,500 companies
that invested the most in R&D in the world in 2017 and 2018. These companies are located in
46 countries, 577 of them (23.08%) in the European Union, 778 (31.12%) are American, 339
(13.56%) are Japanese, 438 (17.52%) are Chinese, and 368 (14.72%) are located in other parts
of the world. The indexes that were used from the 2018 EU Industrial R&D Investment
Scoreboard issue were: percentage of R&D intensity, which represents how much of their sales
were invested in R&D; and the company’s profitability percentage during the time analyzed.

The first ten companies in the world ranking are shown in Table 4.

Table 4
The top 10 companies in the 2018 EU Industrial R&D Investment Scoreboard.
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2018 EU Industrial R&D 2018 Global
Investment Scoreboard Competitiveness Report
World (%) R&D (%) Innovation
) Company Country ) ) L Score .

Ranking intensity | Profitability Capability

1 SAMSUNG South Korea 7.2 224 67.5 47.4

2 ALPHABET us 14.5 26.1 85.6 86.5

3 VOLKSWAGEN Germany 5.7 5.8 82.8 87.5

4 MICROSOFT us 13.3 31.7 85.6 86.5

6 INTEL us 20.9 27.8 85.6 86.5

7 APPLE us 51 26.8 85.6 86.5

8 ROCHE Switzerland 19.5 23.2 82.6 82.1

JOHNSON &
9 us 13.8 24.8 85.6 86.5
JOHNSON
10 DAIMLER Germany 5.3 8.9 82.8 87.5

Source: Elaborated by author

Out of the companies that invest the highest percentage in R&D, eight are American
companies, one is Chinese and one is British. From the ten companies that presented the highest
profitability in the time researched, four are American, three are Australian, one is Danish, one
is South Korean and one is Italian. In 2017/2018, € 736.4 billion were invested in R&D.
However, industrial R&D is very concentrated around a few companies and sectors. According
to the 2018 EU Industrial R&D Investment Scoreboard issue, when it comes to profitability,
the companies presented a stable behavior but a meaningful increase in the last two years.

Concerning competitiveness, and according to the 2018 Global Competitiveness Report,
the top ten countries in competitiveness are: the United States, Singapore, Germany,
Switzerland, Japan, Holland, the United Kingdom, Sweden, Denmark and Finland; and the top
ten countries in innovation capability are: Germany, the United States, Switzerland, Thailand,
Sweden, Japan, the United Kingdom, South Korea, Holland and Finland. Upon comparing the
two groups, it is possible to see that Singapore and Denmark appear as the top ten countries in
competitiveness but not in innovation capability (their innovation capability scores are 75 and
75.4, respectively). Likewise, Taiwan and South Korea appear in the innovation capability list
but not in the competitiveness list (their competitiveness scores are 79.3 and 78.8, respectively).

The remaining countries appear in both lists.
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In order to test the study hypotheses, ANOVA was used to assess the significance of the
correlations presented in these hypotheses. H1 hypothesis aimed at identifying whether the
companies with the highest R&D percentage are located in countries with the highest
competitiveness scores. The ANOVA correlation between the company’s R&D intensity
percentage and the country’s competitiveness score is not statistically significant (p-value >

0.05), according to Table 5.

Table 5
ANOVA correlation between the company’s R&D intensity percentage and the country’s
competitiveness score.

Sum of Mean
Squares o] Square F Sig.
R&D intensity (%) Between 4769.990 2 2384.995 | 1.285 | .278
Groups
In the 909299.964 490 1855.714
groups
Total 914069.955 492

Source: Elaborated by author

The Tukey’s post-hoc test didn’t find any significant differentials (p-value > 0.05) in
the location of the significant differentials involving the estimates of the safety interval of the
differences between the several cluster means concerning hypothesis 1 (see Table 6).

It can be stated that there is no difference between the groups and there is no correlation
between R&D investment in the companies and the country’s competitiveness. In other words,
the companies which invest the most in R&D are not necessarily located in countries that have
a high competitiveness score. According to Karadayi and Ekinci (2019), the studies on R&D
investment efficiency are grouped up in two: one measures the companies’ efficiency, the other
one measures the country’s efficiency. Studies by Karadayi and Ekinci (2019) and by Wang
and Huang (2007) stated that R&D investment improves the nations’ competitiveness. What
this study showed is that R&D activities in companies do not necessarily guarantee the
competitiveness of the country where the company is located, which confirms the studies by
Karadayi and Ekinci (2019) and by Wang and Huang (2007).

Table 6

Revista Gestédo & Tecnologia, Pedro Leopoldo, v. 20, n. 3, p. 35-58, jul./set.2020 48


http://creativecommons.org/licenses/by-nc/3.0/br/

Ana Lucia Brenner Barreto Miranda, Cristine Hermann Nodari,
@ Liana Holanda Nepomuceno Nobre, Serje Schmidt
e

, Revista Gestao & Tecnologia

Tukey’s post-hoc test of the correlation between R&D intensity in the company and the
country’s competitiveness score.

95% Confidence

(J) Cluster Mean Interval
Dependent (1) Cluster case difference | Standard Lower Upper
variable case number number (1-9) Error Sig. limit limit
R&D intensity | 1 2 -1.09655 16.73522 | .998 -40.4386 | 38.2455
() 3 -8.07401 16.43862 | .876 -46.7188 | 30.5708
2 1 1.09655 16.73522 | .998 -38.2455 | 40.4386
3 -6.97746 4.48238 | .266 -17.5149 | 3.5600
3 1 8.07401 16.43862 | .876 -30.5708 | 46.7188
2 6.97746 4.48238 | .266 -3.5600 17.5149

Source: Elaborated by author

Hypothesis H2 tried to understand whether the companies which have the highest
profitability are located in countries with the highest competitiveness score. The ANOVA test
presented no statistical significance (p-value > 0.05), according to Table 7, which shows that
the companies’ profitability means are different from the country’s competitiveness score
means.

Table 7
ANOVA correlation between the company’s profitability percentage and the country’s
competitiveness score.

Sum of Mean
Squares o] Square F Sig.
Profitability (%) Between 262.700 2 131.350 .094 .910
Groups
In the 684467.368 490 1396.872
groups
Total 684730.068 492

Source: Elaborated by author

In both the H1 and H2 hypotheses, the Tukey’s post-hoc test didn’t find any significant
differentials in the location of the significant differentials involving the estimates of the safety

interval of the differences between the several cluster means (p-value > 0.05) (see Table 8).
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As in the correlation between companies’ R&D investment intensity and the country’s
competitiveness, the correlation between the companies’ profitability and the country’s
competitiveness is not a direct correlation, that is, the companies which have higher profitability
are not located in countries with the highest competitiveness scores. Innovation activities
increase the companies’ profitability (Tidd, Bessant & Pavitt, 2008) and bring competitiveness
gains for the companies (Rocha et al., 2015), but not from the country where it is located.
According to the conclusions from studies by Andreassi and Sbragia (2002), the R&D
investments that come from companies’ innovation positively impact the country’s growth.
Moreover, the study by Spescha & Woerter (2019) stated that the company’s innovation
potential growth increases the country’s wealth, since the correlation between companies’
profitability and country’s competitiveness presented no significance in this study, which
confirms articles previously mentioned. This will take a more detailed study to understand why
the companies which invest the most in R&D in the world are not located in the most
competitive countries, and also to understand whether the policies in competitive countries are

strengthening R&D activities in companies, as suggested by Buesa et al. (2010).

Table 8
Tukey’s post-hoc test of the correlation between the company’s profitability percentage and the
country’s competitiveness score.

95% Confidence
() Cluster Mean Interval
Dependent case (J) Cluster difference | Standard Lower Lower
variable number case number (1) Error Sig. limit limit
Profitability (%) 1 2 5.74747 1451958 | .917 | -28.3860 | 39.8809
3 6.11532 14.26226 | .904 | -27.4132 | 39.6438
2 1 -5.74747 1451958 | .917 | -39.8809 | 28.3860
3 .36784 3.88894 .995 -8.7745 | 9.5102
3 1 -6.11532 14.26226 | .904 | -39.6438 | 27.4132
2 -.36784 3.88894 .995 -9.5102 | 8.7745

Source: Elaborated by author
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According to the ANOVA correlation between the company’s R&D intensity
percentage and the country’s innovation capability score, H3 hypothesis confirmed that this

correlation has no statistical significance (p-value = 0.202), according to Table 9.

Table 9
ANOVA correlation between the company’s R&D intensity percentage and the country’s
innovation capability score.

Sum of Mean
Squares o] Square F Sig.
R&D intensity (%) Between 5948.226 2 2974113 | 1.605 | .202
Groups
In the 908121.729 490 1853.310
groups
Total 914069.955 492

Source: Elaborated by author

For the H3 hypothesis correlation, the Tukey’s post-hoc test, once again, found no
significant differentials (p-value > 0.05) in the location of the significant differentials involving
the estimates of the safety interval of the differences between the several cluster means (see
Table 10).

It can’t be stated that the companies which have a higher percentage of R&D intensity
are located in countries with the highest innovation capability scores. To Andreassi and Sbragia
(2002), investing in R&D increases the country’s development, but the process of companies’
innovation is influenced by R&D investments. However, according to this research data, high
R&D indexes in the companies improve their innovation but not the innovation capability of
the countries where they are located. According to the 2018 GCR, innovations increase the
economic productivity only if they reach the desired markets and their commercial success.
Innovation takes place inside an ecosystem of multiple factors, as stated by the 2018 GCR. Any
factor the innovation ecosystem misses may stop new ideas from being generated or
commercialized. Moreover, the index that was designed may catch this complexity and assess

the countries in relation to such complexity.
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Table 10

Tukey’s post-hoc test of the correlation between the company’s R&D intensity percentage and
the country’s innovation capability.

95% Confidence
() Cluster | (J) Cluster Mean Interval
Dependent case case difference | Standard Lower Lower
variable number number (1-J) Error Sig. limit limit
R&D intensity (%) 1 2 -3.34817 9.50415 | .935 | -25.9026 | 19.2063
3 -10.22785 | 9.08894 | .499 | -31.5946 | 11.1389
2 1 3.34817 9.59415 | .935 | -19.2063 | 25.9026
3 -6.87968 | 4.49600 | .278 | -17.4491 | 3.6898
3 1 10.22785 | 9.08894 | .499 | -11.1389 | 31.5946
2 6.87968 4.49600 | .278 | -3.6898 | 17.4491

Source: Elaborated by author

Finally, the H4 hypothesis, which aimed at analyzing the companies’ profitability

percentage correlation with the country’s innovation capability, obtained the same results from
the other hypotheses. Moreover, it presented no statistical significance (p-value = 0.602) in the
correlation when ANOVA was applied (see Table 11).

Table 11
ANOVA correlation between the company’s profitability percentage and the country’s

innovation capability score.

Sum of Mean
Squares gl Square F Sig.
Profitability (%) Between 1417.707 2 708.854 .508 .602
Groups
In the 683312.361 490 1394.515
groups
Total 684730.068 492

Source: Elaborated by author
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According to the remaining hypotheses, the Tukey’s post-hoc test of the H4 hypothesis
found no significant differentials in the location of the significant differentials involving the
estimates of the safety interval of the differences between the several cluster means (see Table
12).

Besides, it can’t be stated that the companies which had the highest profitability are
located in countries with the highest innovation capability scores. By analyzing the table with
the companies’ profitability values and the competitiveness score of the country where they are
located, it is possible to see that two out of the first five most competitive companies are located
in Australia, which doesn’t have a high innovation capability score (69.9). The company’s
innovation potential increases the country’s wealth (Spescha; Woerter, 2019). However,
according to this research data, the opposite was not confirmed, which suggests the need to
better understand the findings of this study and bear in mind that profitable companies can help

the country’s innovation capability.

Table 12
Tukey’s post-hoc test of the correlation between the company’s profitability and the country’s
innovation capability score.

(3) Cluster Mean 95% Confidence Interval

Dependent () Cluster case difference | Standard Lower

variable case number number (1-J) Error Sig. | Lower limit limit

Profitability (%) 1 2 1.13292 8.32231 | .990 | -18.4316 20.6975
3 4.60933 7.88407 | .828 | -13.9250 23.1436

2 1 -1.13292 8.32231 | .990 -20.6975 18.4316

3 3.47641 3.89999 | .646 -5.6919 12.6447

3 1 -4.60933 | 7.88407 | .828 | -23.1436 13.9250

2 -3.47641 3.89999 | .646 -12.6447 5.6919

Source: Elaborated by author

By applying ANOVA to the correlation between the countries’ competitiveness score
and the countries’ innovation capability score, even if this is not a hypothesis raised by this
study, it is possible to see a statistical significance, where p-value c0.05 (see Table 13), which
shows that the countries with the highest competitiveness scores are those which presented the
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highest innovation capability scores. In case this correlation didn’t present any statistical
significance, this would result in differences in the correlations upon analyzing the country’s
competitiveness and the country’s innovation capability, along with the variables concerning

R&D intensity percentage and profitability percentage.

Table 13
ANOVA correlation between the countries’ competitiveness score and the countries’
innovation capability sore.

Sum of Squares gl Mean Square F Sig.
Between Groups 128.518 2 64.259 990.953 .000
In the groups 31.774 490 .065
Total 160.292 492

Source: Elaborated by author

This confirms the findings by Farinha et al. (2018), who stated that innovation capability
is one of the most important pillars to explain global competitiveness. There is also the study
by Farinha, Ferreira and Nunes (2018), which showed a strong correlation between a country’s
competitiveness and innovation capability. This shows that the most competitive countries are
those which have the highest innovation capability. The non-significance results in the
correlations between R&D intensity percentage and profitability percentage with the country’s
competitiveness and innovation capability presented similarities in their direct correlation
between a country’s competitiveness and innovation capability.

According to GCI (2018), the non-confirmation of the hypotheses raised in this study
may be explained by the fact that most economies are striving to make innovation a meaningful
mechanism of growth. Moreover, as pointed out by GCI (2018), innovation capability in many
countries remains extremely limited, very concentrated or restricted to a few sectors, since the
global mean score in the pillar concerning innovation was the lowest in relation to other pillars.
However, it can be stated that what makes a country competitive is not the result of their
companies’ innovation, whether partly or on the whole, but the result of actions from other
pillars that GCI analyzes, such as infrastructure, the adoption of information and
communication technologies, economic stability, marketing, financial system and human
capital.

According to GCI (2018), another notable difference was found in the sub-pillar of

innovation concerning Research and Development, which had the lowest score. These
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statements by GCI (2018) may explain this research findings and the hypotheses’ non-

confirmation.

5. Conclusion

The study aimed at analyzing whether the companies that invest the highest percentage
in R&D and the most profitable companies are located in countries with the highest levels of
competitiveness and innovation capability. The information on R&D investments was extracted
from the EU Industrial R&D Investment Scoreboard (2018). For the countries’ competitiveness
index, the 2018 Global Competitiveness Report was used.

According to GCI (2018), competitive economies must prioritize deals that are swift
and innovative. From such statement, this study tried to analyze whether there is a correlation
between R&D investments and companies’ profitability with the countries’ competitiveness
and innovation capability. Four hypotheses were raised for this study and they analyzed the
relationships of interest. After applying ANOVA in the correlations, the study identified that
no correlations were statistically significant.

The first hypothesis, which tried to identify the correlation of the R&D investment
percentage variables and the countries’ competitiveness score, confirmed a non-statistical
significance. This correlation shows that the companies which invest the most in R&D are not
located in the most competitive countries. The second hypothesis analyzed the correlation of
R&D investment percentage variables and the country’s innovation capability score. Similar to
the first hypothesis, this correlation was not statistically significant. That is, the companies
which invest the most in R&D are not located in countries with the highest innovation
capabilities.

The third hypothesis, which tried to correlate the companies’ profitability percentage
variables with the countries’ competitiveness score, was not statistically confirmed. This shows
that the companies with the highest profitability percentage are not located in countries that are
considered more competitive. Then, the fourth hypothesis, which tried to correlate the
companies’ profitability percentage variables with the countries’ innovation capability score
followed the remaining hypotheses and was not statistically confirmed. Therefore, the
companies with the highest profitability are not located in the countries with the highest

innovation capability.
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These findings confirm the statement by GCI (2018), that is, they can suggest that the
most competitive economies may not prioritize swift and innovative deals. It can also be stated
that the companies’ innovation activities improve their competitiveness (Manual do OECD,
2005; Ramos; Zilber, 2015) but don’t improve the competitiveness and the innovation
capability of the country where they are located. According to a statement by Rocha et al.
(2015), companies that innovate also invest in research and development (R&D).

The study by Haj Youssef, Hussein and Christodoulou (2019) stated that boosting the
competitiveness of a country may depend on their companies’ ability to innovate. However, the
authors found that the managerial description positively contributed to the national
competitiveness, but they were not able to identify the mechanism through which the
managerial description generates national competitiveness. So, they suggested this could be
through innovation description. This research, however, was not able to confirm the authors’
assumption, since it found that the most innovative companies are not necessarily located in the
most competitive countries.

This research may contribute to studies which aim at analyzing the country’s
competitiveness and their correlations or antecedents. Moreover, this study aimed at identifying
the relationship of the most innovative companies with the countries where they are located.
These contributions are also suggestions for new researches on the topics concerning
competitiveness and innovation.

The limitations presented in this study concern the statistical tool that was only applied
to ANOVA, when the use of other statistical tools, such as regression or correlation analysis,
could better analyze the correlations suggested and understand the importance of R&D
investments and the countries’ competitiveness profitability. However, according to this study’s

proposal, the statistical tests performed were found to meet this need.
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