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) ABSTRACT

Purpose: This study aims to analyze the relationship between the
abnormal return and R&D expenses in Brazilian public firms.

Originality/value: The determinants of firms’ abnormal return provide
information relevant to investors’ decision-making. In this context, we
verified whether the innovation, measured by R&D expenses, could be
a key factor for the abnormal returns in Brazilian firms.

Design/methodology/approach: We analyzed Brazilian public firms, from
2009 to 2016, by panel data regressions, in a sample composed by 1,597
firm-year observations. We collected information about R&D expenses
in the footnotes. When a firm only mentioned about R&D expenses but
did not disclose spent value in the Income Statement, we consider that
the firm did not invest in the period and we attribute zero as a value. We
highlighted that few firms mentioned R&D expenses in their footnotes
and/or declared that they invested in R&D, only 44 firms in all sample,
pointing the importance of better disclosure practices of these investments.

Findings: The results demonstrate a negative and statistically significant
relationship between innovation and the abnormal return. That is, current
R&D expenses lead to a lower current abnormal return. It could be
linked with the fact that R&D expenses tend to produce returns just in
longer periods, demanding more time to recover these investments, due
to their complex characteristics related to accounting measurement of
R&D expenses. Consequently, an abnormal return could be perceived
only in subsequent periods.

KEYWORDS

Abnormal return. Intangibles assets. Innovation. R&D expenses. Brazilian
financial market.
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) 1. INTRODUCTION

In recent years, the nature of business and the concept of what the
competitive advantages are changed significantly. In the industrial economy,
“the firms would create value from tangible assets, by processing the raw
material into finished products” (Kaplan & Norton, 2000, p. 12) and the
competitive advantages, such as economies of scale and capital contributed
efficiently for the firms’ value generation (Pulic, 2004).

Nowadays, in the era of knowledge, the advances in information
technology and the intensification of competition among firms contribute to
the competitive advantage is further linked to creation processes, which
depend on intangible assets that are not recognized in the firms’ balance
sheets (Beattie, McInnes, & Fearnley, 2004).

Tangible assets are seen as commodities, insofar as the traditional
company, intensive in fixed assets, aimed to explore economies of scale,
cannot sustain the old competitive advantages and growth rates too longer.
It happens due to the fact that economies of scale are characterized by
excessive product standardization, which exhausted over time. Moreover,
intangible assets are taking place to provide abnormal returns and competitive
advantages (Perez & Fama, 2006).

Among several intangible assets which contribute greatly to the obtain-
ment of important competitive advantages in the long run and which add
value to a company, are the investments in research and development
(R&D). Nonetheless, there is great recognition and measurement difficulty
of these assets by the firms, mainly when they are created or developed inter-
nally (Perez & Fam4, 2006).

Considering the Brazilian context, in the last two decades, some policies
and incentives focused on science, technology and innovation are developed
(Turchi & Morais, 2017). As a policy to encourage technological innovation,
the Brazilian government created federal public institutions, as the Fund for
Studies and Projects (FINEP) and the Brazilian Development Bank (BNDES),
which act in the promotion of innovation through mechanisms for financing
organizations. The government also instituted in Law no. 11,196 of 2005,
known as the Good Law (Lei do Bem), tax incentives for organizations investing
in R&D, by allowing real estate companies to deduct R&D investments from
the tax base (Menezes, Komatsu, Lucchesi, & Ferrario, 2014). There is also the
mandatory investment in R&D in regulated companies, the National Electrical
Energy Agency (Aneel) and National Oil Agency (ANP).
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However, most of these incentives are centralized in a few large organi-
zations, especially in the private sector. Consequently, there is a lack of
innovations in R&D investments, discouraging the competition and the
adoption of modern managerial practices (Menezes et al., 2014).

According to accounting standards in Brazil (Comité de Pronunciamentos
Contdbeis — CPC, 2010), the recognition of intangible assets generated
internally takes place in two stages, research and development. The expenses
with development can be capitalized if, and only if, the company is able to
demonstrate the investment characteristics described in the CPC 04 which
regards intangible assets. On the other hand, the research expenses, due to
regulatory concerns and the accounting conservatism, are discharged directly
as an expense of the period in the Income Statement, which does not allow
the company to show that there is an asset with great potential of future
cash generation being internally developed.

In this sense, quantifying the return of R&D and innovation activities is
a complex task, mainly due to three reasons. The first one, as pointed by
Pavitt, Steinmueller, Pettigrew, Thomas, and Whittington (2002), it is very
difficult to assess the value of technological activities and inventions before
their incorporation in products and its provision in the market due to the
high level of uncertainty in the probability of its scientific success.

The second reason is that, even when the activities in R&D result in a
marketable product, it is complex to verify the result of this investment, due
to the gap between the period of expenses on innovation and the real impact
from these expenses which could be perceived only in longer periods
(Ambler, 2003; Gupta, 2011; Lev, 2001; Upton, 2001).

Finally, the third reason, Hall (2000) mentions that it is a complex pro-
cess because other factors could affect the firm’s returns, not only isolated
R&D investments.

Camargo, Zanin, Diel, and Bianchet (2016) identified a negative rela-
tionship between R&D expenses and firms’ financial returns, in G-20 firms,
due to the occurrence of returns peaks. In complement, Silva, Klotzle, Pinto,
and Motta (2018) showed that firms with greater industry-adjusted R&D
intensity are less risky than their counterparts. Further, the evidence also
demonstrated that these firms also provide more information to the market
about their innovation projects, mitigating a potential undervaluation.

The aim of this study is to analyze the relationship between the abnormal
return, measured by the difference between the actual return and the expected
one, and the R&D expenses which are not activated by accounting, a proxy for
innovation. For this purpose, we analyzed whether R&D expenses are a key
factor to explain firms’ abnormal return in Brazil, from 2009 to 2016.
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We highlighted that only 44 firms mentioned R&D expenses in their
footnotes and/or declared investing in R&D in the period, pointing out the
importance of better disclosure practices. Chander and Mehra (2011) affirm
that intangible assets became a key part of the process of value creation for
any firm, requiring external communication to the stakeholders. In addition,
Silva, Klotzle, Pinto, and Motta (2018) found evidence that firms which
provide more information to the market about their innovation projects
tend to mitigate their potential undervaluation in, approximately, 40%.

Through panel data regressions, our findings demonstrate a negative
and statistically significant relationship between innovation and abnormal
returns. That is, an investment from current R&D expenses leads to a lower
current abnormal return. This evidence is robust to macroeconomic effects,
by controlling Brazilian’s gross domestic product (GDP) growth.

Our study seeks to help investors’ decisions, providing evidence that
R&D expenses tend not to provide abnormal returns in the short run, due
to their complex characteristics related to accounting measurement. That is,
theseinvestments coulddemand more time to be recovered and, consequently,
abnormal returns could be perceived only in subsequent periods, when in
fact those expenses will become innovations, by increasing in revenues,
profits and the firm value.

Additionally, this study seeks to provide support to innovative firms
which are interested in assessing the economic return of their innovation
activities, including the baseline survey expenses, which are considered
non-allocable costs by the traditional accounting. It is worth highlighting
that, according to the analysis carried out, there are still a few studies about
the theme which approaches, specifically, the Brazilian stock market
(Honorato, 2008; Kayo, 2002).

Finally, our paper is divided into other four sections, in addition to this
introduction, which are: a theoretical review and hypothesis development,
methods and data, results and discussions and, concluding remarks.

2. THEORETICAL REVIEW AND HYPOTHESIS
DEVELOPMENT

The intangible assets are one of the most complex and challenging areas
in accounting (Hendriksen & Van Breda, 1999). In accordance with CPC 04,
the intangible asset is an identifiable non-monetary asset that is not physical
in nature (CPC, 2010).
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According to Upton (2001), intangible assets can be defined as non-
physical resources, generators of probable future economic benefits for a
firm, which have been acquired by the exchange or even internally developed
based on identifiable costs, which have limited life span, have their own
market value and which do not belong or are controlled by the firm. The
author also states that the intangible assets can be all the elements of a
company which exists besides both the monetary and the tangible assets.

Nonetheless, the first great restriction to the use of intangible assets,
mainly when created or developed internally, as R&D investment, secret
formulas, trademark and technological know-how, brands, goodwill, is
in their recognition and measurement by the firms, due to subjectivity in
measuring their values and the difficulty in quantifying the returns of
innovation activities (Perez & Fama, 2006). In general, the existing financial
statements only recognize the intangible assets acquired from external
providers (Upton, 2001).

Such accounting treatment given to the intangible assets created or
developed internally leads us to naturally question the efficiency of the
traditional accounting system — essentially structured for an industrial era,
allocating expenses with raw material and salaries to product, process or
activity costs, but considering as non-allocable costs the research and
development expenses — in capturing and representing the economic reality
of the firms’ commercial activities by the financial statements. As a result,
the financial statements are far from the economic value of the firms,
reducing, therefore, the informational power and the use of these statements
(Lev, 2001; Reilly & Schweihs, 1998; Zanoteli, Amaral, & Souza, 2015).

The objection imposed by the traditional accounting to the enhanced
recognition of the intangible assets generated internally leads to the under-
valuation of the shares of the intangible-intensive firms in the capital market,
mainly in the earlier periods, when the firms have not reached significant
profitability levels yet due to the great disbursement of financial funds. It
causes a certain level of skepticism in the investors regarding the returns on
investments (Aboody & Lev, 2000; Chan, Lakonishok, & Sougiannis, 2001;
Daniel & Titman, 2006).

According to Chan et al. (2001), stock prices are undervalued in R&D-
intensive firms in the early periods, which tend to have poor past earnings
due to preliminary spending on basic research. However, in subsequent
periods, they identified abnormal positive returns to investors, confirming
that R&D intensity is positively associated with return volatility.

Moreover, the lack of value incorporation of these intangible assets
tends to affect cost of capital, since the accounting numbers do not reflect a

ISSN 1678-6971 (electronic version) ¢ RAM, Sdo Paulo, 20(5), eRAMF190106, 2019
doi:10.1590/1678-6971/eRAMF190106



N

The relationship between R&D expenses and the abnormal return in Brazilian firms

great parcel of the intangible assets, the intensive R&D firms may seem
more leveraged than they really are, facing greater debt cost on the part of
their potential creditors and, in most cases, the self-funding of the R&D
activities by the company itself is necessary, which, in fact, is negatively
perceived by the most conservative shareholder who will receive fewer
dividends due to fund withholding to subsidize the R&D and innovation
activities (Chan et al., 2001; Gupta, 2011).

Furthermore, the greater presence of intangible assets not capitalized
tends to jeopardize the investors’ and creditors’ book-to-market (Chan et al.,
2001; Donnelly, 2014; Hirschey & Weygandt, 1985). In addition, since
innovation is preliminarily acquired by investments in intangible assets and is
treated as compensation in relation to the company’s performance, a tendency
is to increase the dislocation between the book value and the market value
of the company, that is, the more innovation, the greater the market value and
the more obvious is this distance between both values (Lev, 2001).

The lack of proper accounting information disclosure of internally
generated intangible assets leads to the increase of information asymmetry,
since the research expenses are dealt with as expenses and, therefore, not
activated in the firms’ financial statements, and provoke the non-disclosure
of information on the value variations and productivity, making the investors’
understanding of R&D investment policy (Aboody & Lev, 2000).

The non-capitalization of research expenses substantially contributes to
the information asymmetry between managers and investors, and the first
ones tend to explore this asymmetry to earn with the inside information
trade (Aboody & Lev, 2000; Barth, Kasznik, & McNichols, 2001).

Regarding the innovation assets, several authors highlight a company’s
innovative ability, which outbreaks the discovery of new products, services
or processes, as an essential intangible competence in the search for higher
performance (Chaney & Devinney, 1992; Dosi, 1988; Gopalakrishnan, 2000;
Motohashi, 1998; Tidd, 2001) and in sustaining the competitive advantage
(Besanko, Dranove, Shanley, & Schaefer, 2009).

Tidd, Bessant and Pavitt (2005) argue that the complexity related to R&D
investments tends to make activities costly and risky so that measuring
R&D performance is relevant for firms. Lazzarotti, Manzini, and Mari (2011)
point out some reasons that managers could be concerned about this
performance measurement: 1. the market has become more dynamic and
more competitive, as the customers’ needs are changing quickly; 2. there
is a variety of products and services that are been produced; and, in last,
3. there is an increase of complexity in knowledge incorporated into products
and services.
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Werner and Souder (2016) also determine that the choice for an R&D
performance metric depends on users’ needs for the comprehensiveness
of this measurement, the type of R&D, the available data and the amount of
effort allocated to do it. They also demonstrated that combining several
types of quantitative and qualitative measures tends to be more effective,
however, it is also more complex and costlier.

Perez and Fama (2004) investigated whether intangibles may be respon-
sible for greater value creation for shareholders. The authors concluded that
intangibles can differentiate companies and create value, stimulating growth
through new investments and contributing to increasing shareholder wealth.

The theoretical rationale which supports this view is called Resource-
-Based Theory (RBT), which is a strategy perspective that explains the com-
petitive advantage from the company rare, valuable and costly resources of
imitating or substituting and it signals that the ownership of these resources
can lead an organization to obtain abnormal profits and, ultimately, are
responsible for the value creation of a company (Barney, 1991).

Villalonga (2004, p. 206) points out “intangible resources as the main
sustainability engines of the performance differences among firms”. In this
sense, several empirical studies found positive effects from innovation on
firms’ financial performance (Decker, Ensslin, Reina, & Reina, 2013; Hall,
1986; Kothari, Laguerre, & Leone, 1998; Klomp & Van Leeuwen, 2001;
Mansfield, 1962; Oliveira, Schossler, Campus, & Luce, 2014; Perez & Fama4,
2006). In complement, Figari, Tortoli, Silva, and Ambrozini (2017) found
evidence that cumulative R&D expenses contribute to increasing firms’
value (measured by book-to-market index) in Brazilian public firms. Among
them, Brito, Brito, and Morganti (2009) evinced that there was no significant
relationship between the innovation and financial performance variables.

Azevedo and Gutierrez (2009) found a positive relationship between
R&D expenses and the long-term growth of the firms from the New York
Stock Exchange (NYSE). This study contributed to understanding the
reason why American firms continuously invest in R&D. It could be linked
with the fact that the development of products, services, and new technologies
tend to provide abnormal returns by long-term growth. Such results are
aligned to Chan, Martin, and Kensinger (1990), and Lee and Shim (1995).

Finally, Camargo et al. (2016) analyzed firms from G-20 countries,
related to manufacturing and technology industries, from 2011 to 2015.
They found a negative relationship between R&D expenses and organizational
performance, measured by return on assets (ROA). They concluded that
this relationship could be attributed by the fact that the firms presented
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peaks of return in the period analyzed. This evidence also corroborates with
Cho and Pucik (2005).
We present our research hypothesis, based on previous studies above:

e  HO: Brazilian firms which invest in R&D offer greater abnormal returns.

) 3. METHODS AND DATA

We collected data from a population of public firms (Brasil, Bolsa, Balcdo,
known as B3), from 2009 to 2016, by Economatica® database. From this
population, we applied some filters, with the subsequent exclusion of the
following firms: 1. financial and insurance institutions, due to their specific
traits which could distort the results and; 2. firms which did not have
available data. After those exclusions, the final sample totaled 1,012 firm-
year observations of several economic industries, by unbalanced panel data.

We analyzed the final sample by applying the multiple linear regression
model, according to Equation (1):

RA=p,+ B,-INOV, + B,-CONTR,, + ¢ (1)
in which:
RA = abnormal return (dependent variable);
INOV,, = ratio of R&D expenses (interest independent variable);
CONTR,, = control independent variables (size, current liquidity, indebted-

ness, and profitability);
€ = regression’s error.

The dependent variable is the abnormal return (RA):
RA=R,-R ()
in which R, = actual return and R = expected return.

The calculation of the actual return is described in Equation (3):

R o t (3)

in which P, = share price in time ¢ (available on Economatica® database).

9
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Abnormal return is widely used in Capital Asset Pricing Models (CAPM)
studies since the seminal proposition of Jegadeesh and Titman (1993). In
Brazil, Mussa, Rogers, and Securato (2009) performed a study that
empirically tested different expected return models, among them the CAPM
models, the Fama and French 3-factor model (1993) and the 4-factor model
of Jegadeesh and Titman (1993). In all of these methodologies, Mussa et al.
(2009) analyzed abnormal returns. For determining the expected return of
individual securities, the CAPM can be characterized by the Equation (4)
(Ross, Westerfield, Jaffe, & Lamb, 2015):

R=R,+p(R, -R;) (4)

in which

R = a security expected return calculated by the CAPM;

R, = risk-free rate;

p = security beta coefficient, which measures the systematic risk of the
company;

(ﬁM - RF) = difference between the market expected return and the free risk
rate, or market risk premium.

Several studies around the world showed that CAPM is the most widely
used model by market professionals and financial analysts. Keck, Levengood,
and Longfield (1998) conducted a survey of graduates of the University of
Chicago Business School. They found that, among other objectives, CAPM
model is used in practice. In a CFO survey of 392 American and Canadian
companies, Graham and Harvey (2001) found that CAPM model is the most
popular method of estimating the cost of equity in the United States, being
used frequently by 73.5% of respondents. In Brazil, Argolo, Leal, and
Almeida (2012), and Benetti, Decourt, and Terra (2008) also found evidence
that supports the CAPM model, as a true benchmark for financial analysts.

A rate considered risk free is the one in which there is no uncertainty
regarding the amount to be received by the investor at the end of the
investment period. That is, a risk free asset must have a fixed return without
the non-payment probability by the borrower at its due date (Sharpe,
Alexander, & Bailey, 1999). In this paper, we used the interest rates for
savings accounts as risk-free rate, as previous studies (Barros, Silveira, &
Famad, 2003; Mussa et al., 2009; Mussa, Fam4, & Santos, 2012; Rogers
& Securato, 2009; Silva, Pinto, Melo, & Camargos, 2009). Silva et al. (2009)
highlighted that savings accountings is an application in which historical
returns have lower standard deviations than other financial investments.
Moreover, the Selic rate could also be applied, however, this rate presented
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relatively high values in the period, which could even be higher than the
return expected by the market portfolio in a few years, affecting the premium
for market risk.

In the CAPM model, the beta () coefficient is used as a systematic risk
parameter (or non-diversified, arising from uncertainties inherent to the
economic, political and social context) underlying the traded assets. When
an asset presents £ > 1, it reveals that the price of this asset tends to be
altered with greater proportion to the market changes as a whole and,
conversely, when the f < 1, it indicates that the asset has prices which are
less volatile than the market. Thus, the assets with higher betas have more
high systematic risks and, consequently, greater expected returns (Oliveira,
Karvalho, Roma, & Melo, 2011).

Several previous studies (Blume & Friend, 1973; Rogers & Securato,
2009; Sanvicente, 2015), both in Brazil and internationally, estimated
the beta coefficient of the CAPM model with monthly regressions over the
60-month period, as proposed by some large consulting firms, including
Standard & Poor’s. We obtained the 60-month beta () coefficient by
Economatica® database.

As expected return by the market portfolio (R,,), we used the average
return of the last ten years (from December 2007 to December 2016) of the
firms listed at the Index of the Bolsa de Valores de Sdo Paulo — Sao Paulo Stock
Exchange (Ibovespa). Several previous evidences demonstrated the application
of Ibovespa as a market portfolio (Araujo, Oliveira, & Silva, 2012; Aratjo,
Fajardo, & Tavani, 2006; Fellet, 2016; Matos & Rocha, 2009; Rogers &
Securato, 2009; Sanvicente, 2015; Silva et al., 2009; Silva, Pinto, & Melo,
2012; Tambosi, Garcia, & Bertucci, 2007). It is important to clarify that not
necessarily the period of regressions to obtain the beta coefficient should
coincide with the average return period of the market portfolio, as it can be
underlined by the previous one.

We use the discrete return (R;) of the shares subtracted from the
expected discrete return (E) by the CAPM. The continuous return could
have been used for the actual and expected returns, but that would not alter
the research results, since the dependent variable (RA) of this paper is the
difference between both returns (actual minus the expected one), according
to the Equation (3).

The interesting variable, expressed by the innovation index, INOV,, is
described in Equation (5):

GP(i t)
INOV,, = ¥ —=~ (5)
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in which INOV, , innovation index, corresponding to the sum of the division
’ , GP.
of research expenses and each company’s total assets in each year, — ()

for the period from 2009 to 2016. Asy

The R&D expenses, which are discharged directly in the income
statement, were collected from the firms’ footnotes. When the company
only mentions the research expenses but does not present the amount of
research expense, we took into account that the firm did not invest in the
period and we assign it the value zero.

The independent control variables are: company size (Tami't), current
liquidity (Liqurri,t ), indebtedness (Endivi,t ) and profitability (Rentl.,t ), measured
by ROA. We collected these variables through Economatica® database.

) 4. RESULTS AND DISCUSSION

In Figure 4.1, we present the descriptive statistics for our sample, in order
to characterize the firms, considering 2009 to 2016.

CFigure 4.1)
DATA DESCRIPTIVE STATISTICS

Abnormal Current

return (RA) Innovation Size Ty Indebtedness  Profitability

Average 0.0489 0.0011 149423 18384 49228 3.6736
Median -0.0795 0.0000 149890  1.5840 49035 3.5449
Standard deviation 0.6466 00101 17045 11422 11244 6.7824
Maximum 55467 03595 206181 79237 99676 201394
Minimum -11275 0.0000 94267 00127 -1.1945 -10.9856
Observations 1597 1597 1597 1597 1597 1597
Unit decimal ratio In ratio In ratio
Expected coefficient Dependent (+) () (+) (+) ()

Results obtained via Stata® software.

Source: Elaborated by the authors.
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As it can be seen in Figure 4.1, the average abnormal return was 4.89%
in the period. Nevertheless, it could be observed high variability of abnormal
returns, varying from a 554.67% maximum positive return to a 112.75%
negative return.

Inaddition, Figure 4.1 also provides that, on average, 0.1% of investments
of the total assets were seen in R&D activities. The average current liquidity
index shows that for each R$ 1.00 (BRL) short-term liability, the company
has R$ 1.8384 for debt coverage. Regarding the indebtedness variable, for
each R$ 1.00 of equity, the firm uses R$ 4.92 of third-party funds. Finally,
profitability demonstrates high variability, which ranges from a 20.13
maximum positive return to a 10.98 minimum negative return.

Figures 4.2 and 4.3 show the results from panel data regressions. We
estimated each model according to the results of Chow, Breusch-Pagan and
Hausman tests. Thus, the results indicate that the fixed effect model is
suitable.

In addition, regarding the variance inflation factor (VIF) test for the
assumption of multicollinearity in the models, it can be observed the absence
of multicollinearity. About the assumption of homoscedasticity, Breusch-
Pagan/Cook-Weisberg test shows that it is rejected the homoscedasticity
hypothesis for all estimated models, that is why the models presented in
figures 4.2 and 4.3 were estimated with the matrix of variance-covariance
robust.

Note that for robustness purposes, we also estimate the models with
additional control variables. That is, control variables for years, sectors,
periods of crisis — assuming 1 for 2008, 2009, 2014, 2015 and 2016, and 0
for the remaining years of our sample, and also a control variable for
macroeconomic effects using Brazilian GDP growth.

Figures 4.2 and 4.3 demonstrate a negative relationship between the
abnormal return and R&D expenses. This evidence does not corroborate
with our hypothesis and, consequently, does not support the Resource-
-Based Theory, known as RBT (Barney, 1991). Therefore, it cannot be stated
that the Brazilian firms which invest in R&D offer their investors a greater
return differential (spread) than their counterparts. The negative relationship
indicates that an increase in R&D spending reduces the firm’s abnormal
return. The abnormal return can fall whether the company’s actual return is
dropped or the expected return of the company by CAPM increase.
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CFigure 4.2)
PANEL DATA REGRESSIONS: MODELS FROM 1 TO 3

Dependent variable

Abnormal return

Independent variables Coef. t Stat. Coef. t Stat. Coef. t Stat.
INOV -88  -521%* 88 521 574 407
Size -053  -481** -053 481 026 @ -29"*
Liquidity 0.05 112 0.05 112 002 049
Indebtedness 001 01 001 01 001 0.24
Profitability 002 471 002 471%™ 002 538"
GDP Brazil
Constant 78 4.76%* 78 476 407 3.05%**
Model 1 2 3
E<timation Robust fixed Robust fixed Robust fixed

effects effects effects
Control for crisis No No No
Control for years No No Yes
Control for sectors No Yes No
N 1597
Prob > F 0.000 0.000 0.000
R? 014 014 04
Chow test 114% 144 1.20**
Breusch-Pagan test 1518*** 21.44%+* 1.78*
Hausman test 134.80%** 1353*+* 62.12%**
Breusch-Pagan/Cook-Weisberg
test for heteroskedasticity 3.01* 14.22%* 876.33***
(F-statistic)
Multicolinearity test (Mean VIF) 118 271 16

Results obtained via Stata® software. Significance level: *10%, **5%, ***1%.

Source: Elaborated by the authors.
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CFigure 4.3)
PANEL DATA REGRESSIONS: MODELS FROM 4 TO 6

Dependent variable Abnormal return

Independent variables Coef. t Stat. Coef. t Stat. Coef. t Stat.
INOV -981 497 574 4077 -193 -361*
Size -056 4587 026 @ -2.9%* 0,00 0.04
Liquidity 0.06 116 002 049 001 103
Indebtedness -0.01 -0.08 001 024 002 1.25
Profitability 003 5817 002 538 002 8.9***
GDP Brazil 002 582
Constant 802  444** 407 3057 -039 -281**
Model 4 5 6
Estimation Robust fixed Robust fixed Robust fixed

effects effects effects
Control for crisis Yes No No
Control for years No Yes Yes
Control for sectors No Yes Yes
N 1597
Prob > F 0.000 0.000 0.000
R? 022 040 037
Chow test 163*** 1.20** 1.20**
Breusch-Pagan test 10.98*** B.12*** B12***
Hausman test 172%* 5879 58.79%*
Breusch-Pagan/Cook-Weisberg
test for heteroskedasticity 20774 87881 878.81***
(F-statistic)
Multicolinearity test (mean VIF) 115 2.38 2.0

Results obtained via Stata® software. Significance level: *10%, **5%, ***1%.

Source: Elaborated by the authors.
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Considering that the period was affected by turbulences in the Brazilian
economic scenario, our results are robust to additional controls, including
dummy variables from crisis periods and macroeconomic effects using
Brazilian GDP growth. When there is an increase in the economy basic
interest rates, the fixed income investments became more attractive to
conservative investors and even to the most aggressive ones who, interested
in assuring their investment yield, migrate from variable returns to more
conservative investment funds (Martello, 2016; Wolf, 2017). Since one of
the main factors which impact the share price, a product of the variable
return with more emphasis in the Brazilian financial market, relate to the
law of supply and demand, the drop in demand for shares contributes to
the devaluation of their prices. Consequently, the actual return (R,) of the
shares of the firms tends to be lower (Lintner, 1965; Sharpe, 1964).

In addition, in Brazil, government incentives to private companies for
innovation are concentrated in few and large organizations, especially in
manufacturing and electric power industries. Consequently, investments
in R&D would be discouraged in the Brazilian economic environment, which
makes it uninteresting to invest in innovative activities (Espindola, Santos,
& Vasconcelos, 2018).

Furthermore, investors could prefer and reward shares of companies
that would bring them higher returns in the short term, especially in the
Brazilian stock market that is not developed yet. It could reduce the demand
for shares of companies with these characteristics, because there is a gap
between R&D expenses and the real impact on a firm, which could be per-
ceived just in longer periods (Lev, 2001; Gupta, 2011; Upton, 2001; Ambler,
2003; Camargo et al., 2016). Consequently, it would lead to a reduction in
the prices of their shares.

The results also determined that firm’ characteristics influence the
abnormal return, such as profitability and firm size. The positive coefficient
from profitability signals that the greater operational performance, the
greater its abnormal return, according to expected by literature.

A significant and negative relationship between size and the Abnormal
Return was observed. A reasonable justification for such behavior is that
firms with bigger size, including those with a greater number of intangible
assets and, consequently, more volatile performance, have more coverage of
financial analysts who aim the anticipation of the company future results by
obtaining its share pricing reports, which are a complement to its balance
sheets and, afterward, the market will absorb such information to adjust the
asset price (Barth et al., 2001; Frankel, Kothari, & Weber, 2006; Givoly,
Hayn, & Lehavy, 2009; Jin & Myers, 2006).
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Another aspect to the negative and statistically significant relationship
between the size and abnormal return is in the risk and return theory that
advocates the greater the risk, the greater the expected return. Thus, shares
of smaller firms (small caps) are, in thesis, riskier than big firms’ shares (blue
chips), and, therefore, they must offer a greater return to the shareholders.
Thus, the negative coefficient sign for the Size control variable is in accordance
with the theory (Markowitz, 1952).

Finally, additional analyses were carried out aiming to check the con-
sistency of our previous evidences. According to Figure 4.4, the Serial Auto-
correlation Test rejects the null hypothesis that there is no serial autocor-
relation nor correlation in the residuals of the estimated regression, which
constitutes an endogeneity problem.

CFigure 4.4)
SERIAL AUTOCORRELATION TEST
Models 1 2 3 4 5 6

Autocorrelation Wooldridge Test for panel data

F statistic 87926 87926 37145 63312"* 37145 37145

Results obtained via Stata® software, Significance level: *10%, **5% e ***1%.

Source: Elaborated by the authors.

Consequently, we applied Arellano and Bond (1991) estimation method,
suitable for the situation in which it is not possible to assure the endogeneity
of the explanatory variables of the model, using the abnormal return
dependent variable (RA) lagged in a period.

The results obtained according to the Arellano-Bond estimate are
comparable to those estimated before in the fixed-effect model, regarding
the signal and the significance level, indicating that when there was bias in
the coefficients, they were not relevant. Thus, the consistency of the results
is assured.

For robustness purposes, the models presented in figures 4.2 and 4.3
were estimated only for companies that have R&D expenditures, as shown
in figures 4.6 and 4.7.
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CFigure 4.6)

PANEL DATA REGRESSION ONLY WITH COMPANIES INVESTING IN R&D:
MODELS FROM1TO 3

Dependent variable

Abnormal return

Independent variables Coef. t Stat. Coef. t Stat. Coef. t Stat.
INOV -041 -0.37 -0.86 -1.28 -251 -2 12
Size 0,00 -0.21 -003 -1.03 -011 -1.87*
Liquidity -008  -201** -01 .44 -0.04 -042
Indebtedness 001 022 003 038 018 191~
Profitability 002 382 002 3.3 002 2.07**
GDP Brazil
Constant 0.04 01 023 047 101 093
Model 1 2 3
Estimation POLS Robust POLS Robust fixed

effects
Control for Crisis No No No
Control for Years No No Yes
Control for Sectors No Yes No
N 207
Prob > F 0.000 0.000 0.000
R2 011 014 0.26
Chow test 137 137 1.40*
Breusch-Pagan test 0.00 0.00 0.00
Hausman test 8.81 7.66 1632
Multicolinearity test (mean 138 358 173

VIF)

Results obtained via Stata® software. Significance level: *10%, **5% e ***1%.

Source: Elaborated by the authors.
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CFigure 4.7)
PANEL DATA REGRESSION ONLY WITH COMPANIES INVESTING IN R&D:
MODELS FROM 4 TO 6
Dependent variable Abnormal return

Independent variables Coef. t Stat. Coef. t Stat. Coef. t Stat.
INOV -05 -081 -251 -2 12 -145 -1.77*
Size 0,00 -0.25 -011 -1.87** -0.02 -093
Liquidity -008  -201* -0.04 -042 -009 -239*
Indebtedness 0,00 -003 018 191~ 003 044
Profitability 002 4397 002 2.07** 002 3327
GDP Brazil 001 102
Constant 0.05 01 101 093 0.36 0.77
Model 4 5 6
Estimation Robust POLS Robust fixed effects Robust POLS
Control for crisis Yes No No
Control for years No Yes Yes
Control for sectors No Yes Yes
N 207
Prob > F 0.000 0.000 0.000
R2 012 0.26 031
Chow test 131 1.40* 1.40*
Breusch-Pagan test 0.00 0.00 0.00
Hausman test 7.56 1611 019
Multicolinearity test (mean 133 >4 5q2

VIF)

Results obtained via Stata® software. Significance level: *10%, **5% e ***1%.

Source: Elaborated by the authors.

We also estimated by the Arellano and Bond (1991) estimation method,
considering only firms that invest in R&D, as Figure 4.8.
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As it could be seen in figures 4.6, 4.7, and 4.8, the results remain
consistent with our previous estimations from panel data regressions for all
the sample, indicating a negative relationship between R&D expenses and
abnormal returns in Brazilian public firms.

) 5. CONCLUDING REMARKS

We analyzed the relationship between abnormal return (RA), measured
by the difference between the actual return and the expected return, and
innovation, measured by the ratio between R&D expenses and total assets.

For this purpose, we collected data from a wide sample of non-financial
public firms (B3) in Brazil, from 2009 to 2016. From panel data regressions,
our findings demonstrated a negative and statistically significant relationship
between R&D expenses and abnormal return (RA) in the firms analyzed.
That is, an increase in R&D expenses, on average, reduces the firm’s
abnormal returns. The abnormal return can fall whether the company’s
actual return is dropped or the expected return of the company by CAPM
increase.

In addition, our findings also demonstrated that some firm variables
influence the abnormal return, such as firm size and profitability. There is a
negative relationship between the firm size and the abnormal return. In
relation to profitability, the results showed that a greater profitability increases
the abnormal return.

Considering that our research period comprises an economic and
political crisis scenario, additional tests with macroeconomic controls
corroborate with our previous estimations, demonstrating a negative
relationship between innovation and abnormal return. This economic
turbulence could lead to the drop in share demand and devaluation of their
prices. That is, the actual return tends to be, in fact, lower, decreasing the
abnormal return (Lintner, 1965; Sharpe, 1964).

Another aspect that could influence this relationship is the fact that
Brazilian government incentives to private companies for innovation are
concentrated in few and large organizations, and it could discourage
innovative activities (Espindola et al., 2018). Furthermore, investors could
prefer and reward shares of companies that would bring them higher returns
in the short term, reducing the demand for shares of companies with
innovative characteristics, because it takes more time for the investments
made to be recovered (Lev, 2001; Gupta, 2011; Upton, 2001; Ambler, 2003;
Camargo et al., 2016).
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Furthermore, our findings suggest that an investment from current
R&D expenses leads to a lower current abnormal return. Consequently,
there is a lack between current R&D expenses and the abnormal return. It
could be related to the fact that R&D expenses will become in fact innovations,
just in longer periods. It raises the need for future studies so that we suggest
that future studies could verify the effects of R&D expenses on future stock
returns and future abnormal stock returns.

A RELACAO ENTRE AS DESPESAS COM P&D E 0 RETORNO
ANORMAL DAS EMPRESAS BRASILEIRAS

) RESUMO

Objetivo: O estudo tem como objetivo analisar a relacao entre o retorno
anormal e as despesas com P&D em empresas listadas brasileiras.

Originalidade/valor: Os determinantes do retorno anormal das empresas
fornecem informagdes relevantes para a tomada de decisdes dos investi-
dores. Nesse contexto, foi analisado se a inova¢ao, mensurada pelas des-
pesas com P&D, pode ser um fator-chave para o retorno anormal das
empresas brasileiras.

Design/metodologia/abordagem: Foram analisadas as empresas brasilei-
ras de capital aberto, de 2009 a 2016, em uma amostra composta por
1.597 observagdes, por meio de andlise de regressao com dados em pai-
nel. As informagdes sobre despesas com P&D foram coletadas nas Notas
Explicativas. Se a empresa mencionou apenas as despesas com P&D e
nao divulgou o valor gasto na Demonstracao do Resultado do Exercicio,
considerou-se que a empresa nao investiu no periodo e o valor zero foi
atribuido. Destaca-se que somente 44 empresas da amostra menciona-
ram as despesas com P&D em suas Notas Explicativas e/ou declararam
que investiram em P&D, sinalizando a importancia de melhores praticas
de divulgacao desses investimentos.

Resultados: Os resultados evidenciam uma relagdo negativa e estatisti-
camente significativa entre a inovagao e o retorno anormal. Ou seja, um
investimento corrente por meio de despesas com P&D leva a um menor
retorno anormal corrente. Isso poderia estar ligado ao fato de que as
despesas com P&D tendem a produzir retornos apenas em periodos
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mais longos, exigindo um tempo maior para recuperar esses investi-
mentos, devido as caracteristicas complexas relacionadas a mensuragao
contabil das despesas com P&D. Consequentemente, o retorno anormal
sO poderia ser percebido em periodos subsequentes.

) PALAVRAS-CHAVE

Retorno anormal. Ativos intangiveis. Inovagdo. Despesas com P&D.
Mercado financeiro brasileiro.
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