J. Technol. Manag. Innov. 2018. Volume 13, Issue 1

The Value of Being Innovative in Information Technology

Rodrigo Fernandes Malaquias"?*"; Alberto Luiz Albertin'

Abstract: We developed this paper in order to better understand the effects of being innovative in the use of Information Technology (IT).

Through a measure for listed companies that are innovative in I'T use, we developed a quantitative analysis considering the investments made by

institutional investors in these companies. As institutional investors, the sample includes observations from 2,880 mutual funds, since managers

of these funds are presumed to be experts in choosing good companies to invest financial resources. Regarding the companies’ stocks, the final

sample of this study is comprised of 592 observations during the period from 2013 to 2015. The main result obtained in this paper indicates that

“innovative companies in IT use” receive more investments from institutional investors when compared with the other firms. These results are

robust to other variables presented by academic literature as relevant factors to understand resources allocation in financial market.
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Introduction

Considering the resource based theory (Barney, 1991; Barney et al.,
2011), we can state that firms must seek for competitive advantages to
reach better results and outperform their competitors. The adequate
use of tangible and intangible assets of the firms can create competiti-
ve advantage (Barney et al., 2011). In this regard, IT investments have
an important role for companies’ performance (Bharadwaj, 2000),
especially when firms foresee, explore and keep relationship infras-
tructure and organizational learning (Bhatt & Grover, 2005). It is im-
portant to note, however, that just becoming a successful firm in the
present does not guarantee that this success will be sustainable in the
future (Su & Linderman, 2016). Thus, just invest in I'T seems to be not
enough to achieve better performance, but being innovative in IT use
will represent a competitive advantage. “Executives have been always
interested in R&D’s contribution to the firm’s competitive advantage”
(Chiesa et al., 2009, p. 26).

According to Spelta and Albertin (2012, p. 49), “large firms are de-
pendent on IT (to a greater or lesser degree, depending on the in-
dustry), both for everyday operations and for the implementation of
their business strategies”. Considering that some large firms can use
IT resources better than their counterparts, what is the value of this
differential use of IT? At least, the response for this question can be
given in two ways: first, in the company’s managerial point of view;
secondly, in the point of view from external stakeholders and share-
holders. This paper focuses on the value of IT use for shareholders
that do not participate directly in the management activities of the
firms in which they invest.

Due the relevance of IT investments to the future performance of
the firms, investors of listed companies should react to information
about new investments. These new investments can positively affect

companies’ performance and may generate positive outcomes
through dividends and capital gains. The value of IT use, in this sce-
nario, was already explored by previous research. For example, Ma-
hmood and Mann (1993) did not find a bivariate strong relationship
between IT investment and organizational performance measures,
but the authors proposed a theoretical framework that considers im-
plications for market value of the firms due IT investments. Sircar et
al. (2000) also included in their quantitative model a variable to re-
present the stock market, namely the average daily stock closing price.

In the stock market, there are different kinds of investors, such as
small individual investors, large individual investors, foreign inves-
tors, institutional investors, among others. Despite all these investors
are interested in positive gains with their active management, institu-
tional investors are presumed to be better informed and experienced
to act in this market and obtain positive returns. Considering the re-
levance of these investors to the stock market of a given economy, we
found a gap in the literature about their reaction to the innovative use
of IT by listed firms. Based on this context, the aim of this paper is to
analyze the extra amount of financial resources invested by mutual
funds (as institutional investors) in companies that are innovative
in IT use. To do so, our sample is comprised of listed companies,
since all information about their characteristics are public available.

We develop our empirical analysis using data from Brazil, an emer-
ging economy with relevant participation in Latin America. In this
market, the speed in which the price of shares reacts to new infor-
mation disclosed by companies tends to be lower than it is in other
developed countries, such as the United States of America. Thus,
it is important to analyze some characteristics of companies that
institutional investors rely on to make their investment decisions.
This relevant information, in the case of this paper, is the innovati-
ve use of IT. Moreover, there are inequalities in the access of basic
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resources related to information technology in the region of Latin
America (Malaquias & Albertin, 2018), which contributes to the rele-
vance of analyzing the innovative use of IT in a country of the region.

The results found in this research are relevant for Brazil and for other
emerging economies, especially for those with the same level of mar-
ket efficiency (Fama, 1970; 1991). We show that innovative use of IT
is perceived by investors as a good sign regarding listed companies.
An innovative behavior is a relevant factor for contemporary orga-
nizations (Omri, 2015); therefore, institutional investors seem to be
willing to buy and keep shares of companies that are innovative in IT
use to obtain better performance. Considering that “research on firm
resources and capabilities has attracted increasing interest in the past
several years” (Helfat, 2000, p. 955), and the increasing of attention to
understand the relationship between IT capabilities and firm perfor-
mance (Santhanam & Hartono, 2003), the evidence reported in this
paper can expand and contribute with the studies about IT capabili-
ties and its potential consequents.

Theoretical Model

Grounded on the resource based theory (Barney, 1991; Barney et al.,
2011), firms must to outperform their competitors using alternatives
which are difficult to replicate by them. IT helps firms in this process,
but it is also important to highlight that “adopting a resource-based
perspective of IT, researchers have argued that since investments in
IT are easily duplicated by competitors, investments per se do not
provide any sustained advantages” (Bharadwaj, 2000, p. 170). The
resources associated with IT involve the following items (and the in-
teraction between them): IT infrastructure, IT business experience,
human IT resources, and IT-enabled intangible resources (Bharad-
waj, 2000; Bhatt & Grover, 2005).

“A particular IT capability cannot on its own produce work efficien-
cies, cost savings, and sales growth because people in the organization
ultimately determine the design and use of that system to achieve co-
llective ends” (Nakata et al., 2008, p. 486). Therefore, IT, per se, does
not necessarily represents a capability; but managing IT adequately
can represent a capability (Bhatt & Grover, 2005) and create compe-
titive advantage.

Investments in information technology improve organizational effi-
ciency and competitiveness (Kohli & Devaraj, 2003) and deliver stra-
tegic impacts (Tallon et al., 2000); IT investments can also improve
the performance of partnerships of collaborative works (Chang et
al., 2015) and support the development of supply chain agility (Liu
et al,, 2013). “A flexible IT infrastructure also leads to a high level of
supply chain agility. First, the connectivity of IT components helps
the firm consolidate information flow with channel partners using an
integrated technological interface” (Liu et al., 2013, p. 1455). Nakata
et al. (2008) state that IT capability contributes to firms’ performance,
but this path is not necessarily direct, and the arguments previously
presented indicates some contributions that firms can obtain from
adequate investments in IT. Considering that innovative behavior
has a positive effect on business performance (Omri, 2015) and that
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product innovations are also important to improve performance
(Lofsten, 2014), our arguments indicate that an innovative use of IT
creates value for firms. Figure 1 summarizes the research hypothesis
of this paper:

H1: institutional investors positively evaluate companies that present
an innovative IT use.

Figure 1: Research model. Notes: Innovative IT use = represents firms that
are innovative in IT use; Financial Resources Invested in Firms = the amount

of financial resources invested in listed companies by institutional investors.

Financial Resources
Innovative IT use

Invested in Firms by
Mutual Funds

In the financial market, there are different types of actors taking in-
vestment decisions, such as individual investors, institutional inves-
tors, foreign investors, among others. We chose to analyze in this pa-
per the potential effects of being an innovative company (in the use of
IT) on the decisions taken by mutual funds, when they choose firms
to allocate their financial resources. Our analysis can indicate another
factor that should be relevant to be considered in quantitative models
that address the financial market, as well as indicate the perception
regarding IT benefits for institutional investors (mutual funds, in the
case of this study), which are specialized in stock selection.

The body of literature that explores the behavior of the stock market is
large and considerable. Fama and French (1993) identified three rele-
vant risk factors in the returns of stocks, which are: an overall market
factor, a factor related with size and a factor related with book-to-
market equity. Recently, Fama and French (2015) observed that a five-
factor model can explain better the variations in stocks, when com-
pared with the three-factor model. The additional factors are related
with profitability and investment patterns of the companies. The mo-
mentum factor presented by Carhart (1997) is also usually combined
with the Fama and French (1993) factors to analyze the performance
of stocks/funds in the financial market. In this paper, we explore an
additional factor that can be used to understand the behavior of the
stock market and the reaction of investors to innovative investments
made in IT. Nevertheless, we consider the previous factors indicated
by literature as control variables, in order to analyze the robustness of
this new factor (being innovative in IT).

Method

The first step to develop this research was to identify the portfolio
composition of Brazilian mutual funds. We selected this information
from Economatica database. “The Economatica System is used by
thousands of analysts following Latin America’s stock markets, go-
vernment bonds, the fund industry and various indicators” (Econo-
matica, 2016). We found 2,880 different investment funds (mutual
funds) with available information to develop this research (consi-
dering the years of 2013, 2014 and 2015, as we will explain in the
following paragraphs).
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The dependent variable of this research is the amount of resources
that all mutual funds have invested in each listed firm at the end of
each year of analysis. In Equation 1 we highlight how we calculate
this variable.

n
Resji = 3 (Resiji)
i=1

(M

Where: Res i j t = the amount of financial resources (%) that the fund
i has invested in firm j at the end of year t; Res j t = the amount of fi-
nancial resources (%) that all funds (from i =1 to i = n) have invested
in firm j at the end of year t.

In order to avoid scalar problems in the quantitative tests, we also cal-
culated the natural logarithm of the variable “Res”. Therefore, for the
purpose of robustness check, we also generate the variable Res(In), as
we present in Equation 2.

Res(In)j¢ =In( 1 + Res;¢)

@)

Where: Res j t = the amount of financial resources (%) that all funds
(from i =1 to i = n) have invested in firm j at the end of year t; Res(In)
j t = the natural logarithm of the variable “Res”. We add “1” because
there are some observations in which the total of financial resources
is zero.

Then, we selected all listed Brazilian companies available in the port-
folio of the investment funds. We used Equations 1 and 2 to estimate
the percentage of aggregate portfolios invested in each firm, each end
of year (2013, 2014 and 2015). This information was recorded in an
electronic spreadsheet.

The second stage was the selection of Brazilian listed firms with avai-
lable information to calculate the factors that academic literature in-
dicate as relevant to understand the behavior of stock market (Fama
& French, 1993; 2015; Carhart, 1997). We excluded of the sample
companies with the absence of value for one of these variables, and
we also excluded companies of the finance sector, because the ope-
rations of this industry are usually different of the other companies.
Therefore, based on previous literature (Fama & French, 1993; 2015;
Carhart, 1997), year by year, we create (the breakpoint is the median):

i) a group of small and a group of big firms, based on their market
values;

ii) a group of firms with low liquidity in the stock market and a group
of firms with high liquidity (in Brazil, the main stock index, called
Ibovespa, is composed by the most liquid firms, and this index is
usually adopted as a measure for the Brazilian capital market);

iii) a group of firms with low Book Equity / Market Equity (BEME)
ratio, and a group of firms with high BEME ratio;
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iv) a group of firms with low average past returns of stocks and a group
of firms with high average past returns of their respective stocks;

v) a group of firms with low investment levels (which is the difference of
total net assets of the year t+1 minus the total net assets of year t, divided
by the total net assets of year t) and a group of firms with high investment
levels. It is important to note that these investments were not necessarily
made on IT; they are general investments in assets made by companies;

vi) a group of firms with low profitability indexes and a group of firms
with high indexes of profitability.

These groups were create to check the robustness of the quantitative
analysis of H1, since these factors are already available in current literatu-
re as important risk factors to understand the behavior of stock market.

After creating all these groups, we had the information of the company’s
name and its respective group, each year. We combined this informa-
tion with the first database created in the first step of this study. The-
refore, our database contains information of the company’s name, its
respective group and the amount received by institutional investors.

Finally, we have selected a list of innovative companies in IT. We
obtained this list considering the ranking of the 100+ innovative in
IT Use (IT Forum, 2013; 2014; 2015). “The 100+ Innovative in IT
Use award, conducted in partnership with PwC, contextualizes in-
novation governed by the largest companies in Brazil by combining
process versus practice in the use of technology for the benefit of bu-
siness innovation” (IT Forum, 2016). In our database, we created a
dummy variable, where a given company in a given year receives 1 if
it is ranked in the list of 100+ innovative in IT, and 0 otherwise.

Results

We elaborate Table 1 to report some characteristics of the sample,
specifically regarding the amount invested in each company of the
sample by institutional investors (mutual funds) and the number of
companies that received score 1 in the dummy variable of 100+ In-
novative in IT use. There are companies in the sample that receive a
great attention from mutual funds, because the aggregate amount of
portfolio holdings allocation that they have received is high. The ave-
rage amount is 263.9%; on the other hand, there are some firms that
did not receive any allocation from institutional investors during this
period, as Table 1 also indicates.

Table 1: Descriptive statistics of data. Notes: Inv(IT) = dummy variable, which
receives 1 if the firm in the year t is listed in the 100+ innovative firms in the
use of Information Technology; Res = the amount of financial resources that
all funds have invested in firm j at the end of year t; Res(In) = natural logarithm
of the variable “Res”

Variable n mean s.d. min. max.
Inv(IT) 592 0.081 0.273 0.000 1.000
Res 592 263.979 619.870 0.000 5,141.356
Res(In) 592 3.986 2.129 0.000 8.545
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The other variable created to represent the amount of financial re-
sources invested in each company has a low variation in comparison
with the original measure (low standard deviation compared to the
mean). Our sample study contains 592 observations from companies
during the period from 2013 to 2015, and, as we commented before,
there are some cases with high amount of investments, but others re-
ceived zero. In order to explore these allocations with more details,
we segregate the database considering companies ranked in the list
of the “100+ Innovative in IT use” and companies that are not in this
list. Table 2 contains the results and the hypothesis test. Table 3 conta-
ins equivalent information, but the dependent variable is the natural
logarithmic of the total amount invested in each company, as we ex-
plained in the methodology section.

The information reported both in Tables 2 and 3 indicate that compa-
nies listed at the 100+ Innovative in IT use [Inv(IT)=1] received more
portfolio allocations from institutional investors. According to Table
2, this amount is more than the quadruple of the amount invested in
the other firms. These evidences indicate that H1 is supported. There-
fore, it is an indicative that institutional investors, who are presumed
to be informed participants in the financial market, give attention to
innovative firms in the use of IT.

Table 2: The effect of IT use on the amount of financial resources invested
in firms - dependent variable: Res. Notes: Inv(IT) = dummy variable, which
receives 1 if the firm in the year t is listed in the 100+ innovative firms in the
use of Information Technology; Res = the amount of financial resources that
all funds have invested in firm j at the end of year t; Res(In) = natural logarithm
of the variable “Res”

Variable n mean s.e. t sig.
Inv(IT)=0 544 200.970 18.208

-8.854  0.000
Inv(IT)=1 48 978.071 213.174

Table 3: The effect of IT use on the amount of financial resources invested in
firms - dependent variable: Res(In). Notes: Inv(IT) = dummy variable, which
receives 1 if the firm in the year t is listed in the 100+ innovative firms in the
use of Information Technology; Res = the amount of financial resources that
all funds have invested in firm j at the end of year t; Res(In) = natural logarithm
of the variable “Res”

Variable n mean s.e. t sig.
Inv(IT)=0 544 3.909 0.087

-3.005  0.003
Inv(IT)=1 48 4.865 0412

To test the robustness of the results obtained in this paper, we consi-
dered the relevant factors also presented by financial literature that
can affect the resources allocations of institutional investors in finan-
cial market (Fama & French, 1993; Carhart, 1997; Fama & French,
2015). As we explained in the method section, the factors we used
in these robustness checks were: the size of listed firms; the differen-
ce between book equity value and market value; the profitability of
firms; the past stock returns of the firm; the investments level. We
also analyzed the liquidity of the firms. These results are available in
Appendices from A to E
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According these additional analyses, we observed that being a com-
pany with innovative use in IT represents a relevant characteristic
not only to be available in the portfolio composition of institutional
investors, but also these companies receive higher percentage of in-
vestments from these investors. For example, according to Appendix
C, for a subset of companies with higher difference between book
equity and market equity (High BEME), innovative firms receive a
large amount of resources (1,391.2, on average) when compared with
the other firms (145.6, on average); on the other hand, in the subset
with lower difference between book equity and market equity (Low
BEME), innovative firms also receive higher amounts of resources
(528.9, on average) than the other firms (255.8, on average). In this
way, even considering previous factors presented as relevant by aca-
demic literature, the characteristic of being an innovative company in
the IT use represents a relevant information to institutional investors.

Final Remarks

Information Technology contributes with the value added by firms,
especially through the combination of internal resources and their
adequate management as a valuable resource. Considering the resou-
rce based theory (Barney, 1991; Barney et al., 2011), firms should use
IT capabilities to achieve competitive advantage with resources that
are difficult to imitate. The effects of IT capabilities on firm’s perfor-
mance are not necessarily direct (Nakata et al., 2008), but the infor-
mation regarding some companies which are innovative in I'T use can
indicate that those firms present better chances of being successful
firms to make financial investments. We developed this paper consi-
dering this context, and we have analyzed the value of being innova-
tive for a specific kind of investors: mutual funds, institutional inves-
tors with specialized knowledge in stock selection.

The study sample comprises 592 observations from listed firms,
during the years from 2013 to 2015. The dependent variable is the
percentage of mutual funds” portfolios invested in each firm, and the
sample includes portfolio data of 2,880 Brazilian mutual funds. We
observe with the analysis of this paper that the information regar-
ding being an innovative firm in the use of I'T seems to be a relevant
factor for institutional investors to take decisions regarding portfolio
allocation. The dichotomous of the main independent variable (being
innovative in IT use) has some limitation; nevertheless, it is impor-
tant to highlight that this simple measurement of being an innovative
firm has a significant effect on the financial market. Furthermore, this
result is robust when compared with previous factors already studied
by academic literature on stock market. Information on other kind of
assets (such intangible assets) are also relevant to explain the attrac-
tiveness of stocks, but this information should already been captured
by the other factors previously studied, specifically the factor inves-
tments levels (Fama & French, 2015; tests in Appendix E). Even con-
sidering these factors, the results of the dichotomous variable were
statistically significant in this paper.

Other studies already have evaluated the value of IT, for example,
considering executive’s perception, and found a positive effect of IT
spending on business goals (Tallon et al., 2000), and the value of IT
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to firm’s market value (Mahmood & Mann, 1993; Sircar et al., 2000).
This paper confirms the relevance of IT investments, reinforces the
positive effects that these investments have on investors’ perception,
and expands previous research using a new avenue to analyze the re-
lationship between IT and the value of these investments. Managers
need to manage the complexities related with product innovation, as
well as they need to pay attention to the relationship between product
innovation and business performance (Lofsten, 2014). The results of
this paper indicate that this management is expected to present a po-
sitive effect on performance forecasting from institutional investors.

Additionally, the results of this paper have implications for the stra-
tegy literature, since I'T investments are related with capabilities and
strategic planning. Firms committed with long term goals and that
have care to align their internal resources and create competitive ad-
vantages tend to overcome their competitors. The strategic use of IT
has a positive effect in this regard; when some firms present an inno-
vative way of IT use, it can represent a good sign to the financial mar-
ket about the potential benefits (and positive results) of this choice,
made by companies’ managers. Our paper indicates strong evidences
that corroborates with this reasoning.

The main limitation of this paper is the consideration of only listed
companies with data available for all variables included in the quanti-
tative models, such as the size of the firms, their BEME indexes, their
past stock returns and the proxies for new investments and profitabi-
lity. Despite the inclusion of these variables represent a limitation of
the database, in terms of the number of firms with complete informa-
tion, these variables allow us to evaluate the robustness of the results
considering some important factors previously studied by academic
literature. Another limitation is the consideration of the portfolio
composition of mutual funds, since there are other institutional in-
vestors that also operates in the Brazilian financial market (such as
the multimarket funds). This limitation indicates some opportunities
for new studies, for example, comparing the value of being innovative
among different types of institutional investors that operates in the
same emerging economy.
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Appendix A:
The effect of IT use on the amount of financial resources invested in
firms, by Size
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Appendix D:
The effect of IT use on the amount of financial resources invested in
firms, by Past Stock Returns

Group Variable n mean s.e. t sig. Group Variable n mean s.e. t sig.
Inv(IT)=0 290 78.466 6.599 Inv(IT)=0 267 222.754 29.479

Small 1.640  0.102 Low Ret. -8.082  0.000
Inv(IT)=1 6 3.085 1.955 Inv(IT)=1 29 1,335398  321.747
Inv(IT)=0 254 340.837 36.360 . Inv(IT)=0 277 179.973 21.689

Big -5.942  0.000 High Ret. -2.722 0.007

Inv(IT)=1 42 1,117.354  236.115

Inv(T)=1 19 432677  163.177

Notes: Small = 50% of the companies in the sample with the smallest
market values; Big = 50% of the companies in the sample with the
highest market values; Inv(IT) = dummy variable, which receives 1 if
the firm in the year t is listed in the 100+ innovative firms in the use
of Information Technology; dependent variable: Res = the amount of
financial resources that all funds have invested in firm j at the end of
year t.

Appendix B:
The effect of IT use on the amount of financial resources invested in
firms, by liquidity level

Notes: Low Ret. = 50% of the companies in the sample with the sma-
llest past stock returns during the year; High Ret. = 50% of the com-
panies in the sample with the highest past stock returns during the
year; Inv(IT) = dummy variable, which receives 1 if the firm in the
year t is listed in the 100+ innovative firms in the use of Information
Technology; dependent variable: Res = the amount of financial resou-
rces that all funds have invested in firm j at the end of year t.

Appendix E:
The effect of IT use on the amount of financial resources invested in
firms, by Investment levels

Group Variable n mean s.e. t sig. Group Variable n mean s.e. t sig.
Inv(IT)=0 284 57.154 4.841 Inv(IT)=0 279 144.878 17.353

Low Liq. 2353 0.019 Low Inv. -5.740  0.000
Inv(IT)=1 12 1.640 1.033 Inv(IT)=1 17 726.735 303.454
Inv(IT)=0 260 358.062 35.267 ) Inv(IT)=0 265 260.026 32.252

High Liq. -6.971  0.000 High Inv. -6.343  0.000

Inv(IT)=1 36 1,303.548  263.169

Inv(IT)=1 31 1115900 285.511

Notes: Low Liq. = 50% of the companies in the sample with the sma-
llest liquidity indexes in the stock market; High Liq. = 50% of the
companies in the sample with the highest liquidity indexes in the
stock market; Inv(IT) = dummy variable, which receives 1 if the firm
in the year t is listed in the 100+ innovative firms in the use of Infor-
mation Technology; dependent variable: Res = the amount of finan-
cial resources that all funds have invested in firm j at the end of year t.

Appendix C:
The effect of IT use on the amount of financial resources invested in
firms, by BEME index

Notes: Low Inv. = 50% of the companies in the sample with the sma-
llest investment levels; High Inv. = 50% of the companies in the sam-
ple with the highest investment levels; Inv(IT) = dummy variable,
which receives 1 if the firm in the year t is listed in the 100+ innova-
tive firms in the use of Information Technology; dependent variable:
Res = the amount of financial resources that all funds have invested in
firm j at the end of year t.

Appendix F:
The effect of IT use on the amount of financial resources invested in
firms, by Profitability

Group Variable n mean s.e. t sig.

Group Variable n mean s.e. t sig.

Imv(IT)=0 273 255852  27.587
Low BEME -2.612 0.010
mv(IT)=1 23 528957  152.019

Inv(IT)=0 273 154626  23.898
Low Profit. -10.697  0.000

Inv(IT)=1 23 1,635.198  390.280

Inv(IT)=0 271 145.684 23312
High BEME -9.263  0.000
Inv(IT)=1 25 1,391.255  369.503

Inv(IT)=0 271  247.657 27253
High Profit. 1325 0.186
Inv(IT)=1 25 373514  103.100

Notes: Low BEME = 50% of the companies in the sample with the
smallest BEME indexes; High BEME = 50% of the companies in the
sample with the highest BEME indexes; Inv(IT) = dummy variable,
which receives 1 if the firm in the year t is listed in the 100+ innova-
tive firms in the use of Information Technology; dependent variable:
Res = the amount of financial resources that all funds have invested in
firm j at the end of year t.
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Notes: Low Profit. = 50% of the companies in the sample with the
smallest profitability indexes; High Profit. = 50% of the companies in
the sample with the highest profitability indexes; Inv(IT) = dummy
variable, which receives 1 if the firm in the year t is listed in the 100+
innovative firms in the use of Information Technology; dependent
variable: Res = the amount of financial resources that all funds have
invested in firm j at the end of year t.
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