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A B S T R A C T

Research exploring how extra-legal institutional aspects might impact corporate investment policy in innovation
is still in its early stages. This lack of research is even greater when it comes to studying the role of media
attention in corporate innovation. This study extends prior literature by investigating the relationship between
media visibility and research and development (R&D) investment in a continental European context. Using a
sample of Spanish listed firms in the 2008–2022 period, results indicate that media attention has a positive effect
on corporate innovation. The results provide support for arguments that the media reduce agency conflicts,
facilitate fundraising, and increase the reputational risk of internal agents as well as the pressure to meet
stakeholder demands and the chances of obtaining external help to develop new ideas and projects. Moreover,
we show that media attention encourages innovation in companies who are more isolated from stakeholder
demands, who face greater agency conflicts, or who suffer from financial difficulties.

1. Introduction

The role played by innovation has become increasingly important for
policymakers, academics, and investors alike, since innovation con-
tributes towards companies’ productivity, growth, and sustainability [1,
2]. Innovation has become a key factor in company development and
growth in what is a highly competitive world [3,4]. Yet despite this
interest, research exploring how extra-legal institutional aspects might
impact corporate investment policy in innovation is currently still in its
early stages [5–7].

This lack of knowledge is even greater when it comes to studying the
role of media attention in business innovation. The media increase
corporate decision transparency by pinpointing and spreading infor-
mation related to companies’ actions and the decisions taken by their
internal agents. Bushee et al. [8] highlight that the financial press has
enormous power of dissemination that can take information to all the
stakeholders involved in the market. This great power to distribute
keeps stakeholders informed about the firm’s movements, with the
media often being the only means through which they can access
corporate information. The media can therefore reduce information
asymmetries between internal and external agents [9–13]. The media
also act as a social reference that can offer judgement and opinions on
managers and dominant owners, thereby influencing many people’s

views on company action and exerting an influence on the image and
reputation of internal agents [14–19]. Moreover, the media encourage
politicians to make legislative changes or to enforce legal provisions in
favour of external investors and can also affect the level of punishment
imposed for corporate governance violations [9]. In this sense, it is
particularly important to shed light on the relationship between media
and innovation, since in the digital era the media play a pivotal role in
controlling business performance and in creating channels to convey
information, such that their task as an information medium might also
influence the firm’s economic performance and, in particular, invest-
ment in innovation.

However, there are few studies that have analysed this relationship,
and their results are inconclusive. Dai et al. [20] find a negative effect of
media coverage on firm innovation, supporting arguments that media
attention may obstruct firm innovation by pressuring managers to
secure short-term profits or because increased media visibility facilitates
knowledge leakage to rival firms. Their research focuses on the United
States, i.e. in a setting of widely dispersed ownership where minority
shareholders and managers are the main actors in agency relationships,
where financial markets are highly developed, where the corporate
governance system offers strong protection for the interests of external
investors, and where public information channels are key actors in
reducing information asymmetries between insiders and external
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investors. In contrast, studies by Chen et al. [21], Gao et al. [22], and Hu
et al. [23] focusing on China suggest a positive relationship between
media attention and innovation, supporting the arguments that media
attention promotes innovation by reducing information asymmetries
and financial constraints. The continental European setting shares some
similarities with China in terms of the relevance of ownership concen-
tration, weak legal protection of external investors’ interests, and low
litigation risk [24,25], leading to the main agency conflict being dis-
placed towards the potential expropriation of external investors by
dominant owners [26,27]. However, the results of previous studies
cannot be directly extrapolated to Europe, essentially due to the fact that
the role played by the media in China is conditioned by government
control, which in many cases is the main shareholder and influences the
type and tone of news, leading to scepticism regarding the effectiveness
of media reporting in China [23,28].

Given the above, this paper addresses the following research ques-
tion: does media attention drive investment in corporate innovation in a
continental European context? In order to answer this question, we draw
on a sample of Spanish listed firms over the period 2008–2022. Our
results show a positive relation between media attention and investment
in R&D, suggesting that greater company visibility in the media drives
company investment in innovation. This result thus provides support for
arguments that media coverage reduces agency conflicts, facilitates
fundraising, increases pressure to meet stakeholder demands, and boosts
the chances of obtaining external help to develop new ideas and pro-
jects. Our results are robust to different measures of R&D investment
and to different econometric specifications.

This paper makes several contributions to the literature. To our
knowledge, this is the first study to explore the relationship between
media attention and investment in innovation in a context of concen-
trated ownership and widespread press freedom. Our study contributes
to the current debate concerning what impact corporate governance
mechanisms have on R&D investment and enriches current knowledge
exploring the role played by the media as a driver of business innovation
decisions. In this context, high ownership concentration, the less than
efficient governance system, and the weak protection afforded to
stakeholders by the legal system, might mean that the media play a key
role as discipline mechanisms, influencing managerial and dominant
owner decision-making [25,29]. The media can thus emerge as a sub-
stitute mechanism for the legal system [9], since reputation and public
image in this context become a core factor in securing contracts and,
therefore, in company sustainability [30]. Moreover, previous literature
has also focused on the reduction of information asymmetries as a driver
of innovation, examining the role of accounting information quality [1,
31–33]. Given such a context, our work sheds light on the part played by
the media in the degree of transparency of company action. This may
prove to be key in the continental European context, where accounting
information plays a more restricted role in addressing information
asymmetries in favour of the use of private channels between managers
and dominant owners [34,35]. Our study thus complements the results
of previous research that has analysed the relationship between trans-
parency and innovation, focusing mainly on the quality of information
disclosed by firms [33,36]. Finally, we further current understanding of
how media attention acts as a company legitimising mechanism by
looking at whether media scrutiny affects innovation in terms of meeting
stakeholders’ demands.

The paper is organised as follows. Section 2 provides the theoretical
framework and hypotheses development. Section 3 describes the data
and methodology. Section 4 presents the main empirical results and
provides some robustness tests. Finally, we discuss the main conclusions.

2. Theory and hypothesis development

Analysis of corporate investment in innovation has been one of the
main paradigms in recent years, principally because innovation has
become a key factor for company survival and growth in an ever-more

competitive environment [4,37]. However, knowledge of what role
the media play in terms of impacting investment in innovation remains
in an embryonic state.

The media increase the transparency of business decisions by
locating and disseminating information related to the performance of
firms and the decisions made by their internal agents. Bushee et al. [8]
and Peress [38] point out that the financial press has enormous power of
dissemination that can bring information to all the agents involved in
the market, andMullainathan and Shleifer [39] note that the media have
incentives to produce and disseminate accurate news. In addition, the
media provide information about firms’ future prospects, uncovering
and exposing managerial opportunism and improprieties to public
attention and scrutiny [40]. This great power of distribution keeps
stakeholders informed about the firm’s movements, with the media
often being the only means through which they can access corporate
information [41,42]. The media can thus reduce information asymme-
tries between internal and external agents [9–13]. The media also act as
a social reference that can provide judgements and opinions about
dominant managers and owners, thereby swaying many people’s
opinion of the firm’s performance and exerting an influence on the
image and reputation of internal agents [14–19]. In addition, the media
encourage politicians to make legislative changes or to enforce legal
provisions in favour of external investors and may also affect the level of
punishment imposed for corporate governance violations [9]. This
media role has become particularly relevant in the digital era due to the
increasing diffusion of information transmitted by the media [21]. This
has boosted academic interest in understanding the media’s impact on
the performance and valuation of firms, resource allocation decisions,
and the relationship between firms and stakeholders [42] Specifically, in
the case of investment in innovation, the media may encourage or
reduce R&D expenditure.

2.1. Positive effect of media coverage on investment in innovation

The stakeholder theory suggests that different groups can induce
firms to adopt new practices, routines, services, or products that adapt to
diverse and shifting needs [37,43,44]. Faced with the need to respond to
their demands, companies must innovate [45]. In this context, the media
encourage managers and dominant owners to accentuate stakeholders’
interests, since greater media visibility increases firms’ vulnerability to
pressures from different stakeholders and will drive firms to meet such
demands in order to ensure survival and long-term success [46,47].
Greater media attention will therefore foster investment in innovation as
a source of legitimisation and reputation in the eyes of stakeholders.
Additionally, the media increase the reputational risk of managers and
controlling owners [11,48], such that media coverage heightens the
incentives to make efficient investments [40] and increases the likeli-
hood of inefficient managers and directors being removed [49,50].

In addition, increased visibility in the media can attract external
actors, who can provide resources and capabilities that complement the
firm’s own, thereby boosting the chances of innovation [21–23].
Accordingly, greater visibility in the media enhances trust in firms’ ac-
tions [51], which adds to the incentives of external actors to cooperate
with firms [52], increasing information exchange and creating more
opportunities for the dissemination of knowledge and innovative solu-
tions [53,54].

Furthermore, investment decisions in R&D are linked to high risk and
are difficult to understand for external agents. Moreover, the results are
subject to great uncertainty, added to which they tend to be long-term
investments related to intangible assets [1,55]. These characteristics
may trigger agency conflicts between directors and shareholders, since
directors’ short-term horizon and their desire for personal wealth
dampens their incentive to invest in innovation [56–59]. In such a
context, the supervisory role of the media can alleviate the problem of
managerial "laziness" to invest in innovation [20–23]. In this regard, the
presence of dominant shareholders with both the capacity and the
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incentive to control directors’ actions may reduce the conflict between
directors and shareholders linked to innovation [60]. However, the
presence of these controlling shareholders may exacerbate conflicts be-
tween controlling owners and minority shareholders [24,61,62]. Given
such a context, dominant owners may have the incentive to reduce ac-
tivity in R&D, since such investments may restrict the use of corporate
resources dedicated to securing private benefits and because their insuf-
ficiently diversified portfolios distort their risk aversion to innovation [63,
64]. Greater dissemination of company information may therefore reduce
opportunistic behaviour when taking decisions concerning the allocation
of economic resources. Specifically, the media play a corporate gover-
nance role by focusing the spotlight on firm performance and by spurring
firms to make changes aimed at correcting deviant behaviour and alle-
viating potential agency problems [9,11,17,49,50]. As a result, significant
media attention may promote investment decisions in corporate innova-
tion, disciplining managers and dominant owners by inflicting reputa-
tional costs that can negatively affect their professional careers, public
image, and access to capital markets [9,14,65]. Brown et al. [31] and
Zhong [33] state that the information asymmetry and uncertainty linked
to innovation projects are some of the main reasons to explain the low
levels of investment in R&D, since the limited collateral value signifi-
cantly reduces access to external funding of innovation projects. In this
line, the intangible nature of innovation makes it difficult for external
investors to obtain information about the efficiency or value of a firm’s
R&D projects [66]. Moreover, innovative firms may be reluctant to
disclose private information in order to preserve their competitive
advantage [67]. Innovative firms are therefore likely to face more severe
financing problems. Greater transparency drives investment in innovation
since it helps to evaluate directors’ actions and to filter uncontrollable
market risks [33,68]. In addition, the media can help attract more in-
vestors, since the increased visibility of dominant owner-managers lends
greater credibility to their investment decisions [69]. Previous studies
thus suggest that media attention reduces financing and transaction costs
[8,10,21,40,70] and enhances company action transparency, which
would lead to an increase in innovation incentives, either because the
reduction in informational asymmetries reduces the limitations placed on
external funding or because it curtails the risk of incorrectly assessing
directors’ actions [71].

2.2. Negative effect of media coverage on investment in innovation

Media attention may hinder investment in innovation as it may
incentivise manager and dominant owner myopia by pressuring them to
renounce long-term results in favour of short-term profits [20,56]. The
media thus increase market pressure for short-termism because they
tend to publish news that responds to the interests of investors, who are
often more attracted to "breaking" news related to quarterly or annual
earnings, in contrast to investors’ less interest in news about investments
whose outcome is expected to be long term [12,20,72,73]. In this vein,
Ernst and Young’s [74] report shows that media pressure is one of the
key causes of short-termism in companies, especially in listed com-
panies. Accordingly, Gao et al. [48] argue that media attention may
increase the firm’s conservative performance, as managers and domi-
nant owners may be under pressure not to make mistakes, which thereby
reduces incentives to make highly risky investments such as those
associated with innovation.

On the other hand, Brown and Martisson [36] and Dai et al. [20]
argue that concerns about knowledge leakage may reduce incentives to
innovate since the media may increase worries about the transfer of
relevant information to rival firms, thereby discouraging innovation,
particularly in the most competitive sectors. As such, the media may
draw competitors’ attention to the creative activities of more visible
firms, motivating them to acquire knowledge through public or private
information channels.

In addition, media attention may have negative effects on the
conduct of dominant managers and owners by creating "superstars" who

are indulged by investors to behave less efficiently [40,75] or by
enabling them to use their reputation or public image as a tool for
entrenchment and as a way to hide private benefits [75–81], thus
reducing their incentives to invest in innovation. Considering the two
possible relationships between media and innovation investment argued
above, we formulate the following alternative hypotheses.

H1a. Media coverage positively affects investment in innovation.

H1b. Media coverage negatively affects investment in innovation.

The conceptual model of the theoretical arguments is illustrated in
Fig. 1.

3. Research design

3.1. Sample and variables

3.1.1. Sample
Our sample is made up of 100 Spanish listed firms included in the

OSIRIS (Bureau Van Dijk) database covering 2008–2022, not including
financial firms and real estate firms. This leaves an unbalanced sample of
1494 firm-year observations, with 93 % of the firms having five or more
observations over the period. This sample represents over 99.8 % of
Spanish market capitalization in 2022. The continuous variables were
winsorized at the 1st and 99th percentiles in order to lessen the impact
of possible outliers.

3.1.2. Corporate innovation
In line with earlier literature, we use R&D intensity to measure

corporate investment in innovation through the variable R&D, measured
as the company’s investment in R&D scaled by total assets [4,33,82–85].
Faleye et al. [86] argue that this variable is an appropriate indicator
because the timing of R&D expenditure approximates the time at which
innovation activity begins, and because it reflects the firm’s contribution
to this process.

3.1.3. Media attention
The main explanatory variable is MEDIA, which reflects the natural

logarithm of 1 plus the number of news items that offer financial in-
formation by firm and year for the period 2008–2022 in the main na-
tional and international financial press. To generate our measures of
media attention, we use data from Peña-Martel et al. [87], who compile
the level of coverage from the FACTIVA database, considering the
number of news items that offer financial information by firm and year
for the period 1996–2014 in the Spanish financial press (Expansión, El
Economista, and Cinco Días) and international press (Dow Jones, Reu-
ters, Financial Times, Wall Street Journal, and Business Wire). These
data exclude news that does not provide informative content, such as
alerts, announcements of dividend payments or quotes. Since our study
covers the period 2008–2022, we expand the previous database by
adding new data covering 2015 to 2022.

3.1.4. Control variables
The remaining variables include specific characteristics considered

in previous research that are expected to determine corporate innova-
tion. Growth opportunities can positively affect investment in innova-
tion [20,22,33,88], which we capture through the variable QTOBIN,
measured as the ratio of the market value of the firm’s assets to its book
value. We also consider firm profitability and the relevance of tangible
assets in the company’s investments through the variables ROA and
MAT, respectively, estimating a negative effect of both variables on
innovation [20,23,33]. In addition, level of debt may discourage busi-
ness innovation [4,23,86,89]. We thus include the variable DEBT as a
control variable, measured as the ratio of total debt to total assets. The
SIZE variable controls for the firm size effect. Nevertheless, its effect on
innovation is unclear, since although larger firms have more knowledge,
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information advantages, economies of scale and resources that can be
allocated to innovation, being larger may hinder the creative processes
linked to innovation [33,84,90]. Additionally, we also control for a
firm’s age (AGE), since younger firms are more innovative [4,22,23].
Power in the hands of the dominant owner is controlled through the
VOTING variable. No single unique effect of this variable on innovation
has been found [91–93]. Finally, we include the variableDUALITY, since
CEO power can impact innovation, although the sign is unclear from
previous studies [94–97].

3.1.5. Instrumental variable
Given that media coverage may not be random [98], we consider the

endogeneity of media attention in the estimations. In line with Dai et al.
[20] and Hu et al. [23], we use DISTANT as an instrumental variable
(IV), measured as the natural logarithm of the average value of the
kilometres separating a firm’s headquarters and the offices of the media.
To measure this distance, we use Google Maps. The greater the distance,
the lower the expected media coverage, due to the higher costs of
obtaining information and the lower interest for journalists because of
the longer travel time involved [20,50,99]. All the variables are defined
in Table A in the Appendix.

3.2. Model specification and estimation

After carrying out a prior descriptive analysis, different analyses are
then performed. First, a system of two simultaneous equations is esti-
mated using three-stage least squares (3SLS). In the first of the equa-
tions, corporate innovation depends on media coverage as well as on
several control variables. In the second equation, media attention is run
against control variables and R&D. This enables us to control for possible
reverse causality, given that increased corporate innovation might
encourage media visibility. In order to further strengthen our control of
reverse causality, R&D and MEDIA are both lagged one year.

However, the 3SLS method does not use the combination of time
series and cross-sectional data in its estimates. We therefore consider
firm-fixed effects –i.e., firm specific characteristics that remain invariant
over time. Moreover, we lag the independent variable to control for
endogeneity. In addition, in order to make the results more robust, we
use an instrumental variables approach –specifically two-stage least
squares (2SLS)– since this can be useful to eliminate endogeneity bias
coefficients [11,20,100]. Furthermore, we use an IV TOBIT model to
take account of the fact that many of the firms do not invest in inno-
vation –such that the dependent variable is censored.

To reinforce the integrity of the analysis, we conduct an alternative
estimation method that considers the problem of endogeneity. We run
R&D analysis using a regression framework that employs a propensity
score matching (PSM) sample to ensure that our treatment group is
comparable to the benchmark group in observable covariates based on
the nearest neighbour. We therefore employ PSM to match observations
of firms with high media coverage to observations of firms with lower
media coverage, based on observable firm characteristics. We use this
procedure to try to control for differences in characteristics between
firms with high and low media attention and to address possible

selection bias. To calculate the propensity score, we consider the
instrumental variable DISTANT together with the control variables.

Finally, we employ the Generalised Method of Moments (GMM)
developed by Blundell and Bond [101]. This technique allows us to
address potential endogeneity problems arising from the simultaneity
between R&D and MEDIA, as well as from uncontrolled individual het-
erogeneity. This creates problems arising from the omission of unob-
servable firm characteristics, which could affect corporate innovation.
For example, media visibility might be influenced by exogenous fea-
tures, which in turn influence R&D, such that the association between
corporate innovation and media attention might be spurious.

4. Results

4.1. Univariate analysis

In this section, we report the descriptive statistics (Table 1). Panel A
shows that the R&D variable has a mean of around 33 percent of total
assets, and that the measure of media visibility displays a mean near to
370 news items, with a median of 130. In Panel B, we determine whether
the mean values of innovation differ between firms subject to greater or
less media coverage compared to the median. In this regard, results
show that firms which receive greater media attention are more profit-
able, invest more in tangible assets, issue more debt, and are larger and
older. Nevertheless, firms that receive greater media attention enjoy
fewer growth opportunities. Moreover, firms that receive the most
media attention are no different from those that are less visible in
relation to innovation, ownership concentration, and the dual role of the
CEO.

We report the correlation matrix for all the variables in Table 2.
Given that the correlation between the main variables of interest is low,
multicollinearity is unlikely to be the driver behind our regression re-
sults, and the low values of the VIF would seem to confirm this [102].

4.2. Multivariate analysis

After conducting a prior descriptive analysis, we employ different
econometric specifications to test our hypothesis. The results obtained
from estimating the system of simultaneous equations through (3SLS)
are reported in Table 3 (Model 1). In the model, the dependent variable
of Equation (1) is R&D, while the dependent variable of Equation (2) is
MEDIA. The equation includes the main explanatory variables together
with the control variables. Eq. 1 of Model 1 shows a positive and sta-
tistically significant effect of media coverage on corporate innovation.
However, the presence of R&D expenditures has no significant influence
on media attention (Eq. 2). These results lend support to the idea con-
cerning the absence of reverse causality between media visibility and
corporate innovation.

Table 4 shows the result for the five models in which we analyse how
media attention affects investment in innovation vis-à-vis the different
approaches. In Model 2, we estimate the regression using fixed effect,
since this method has been widely used in the previous literature
focusing on studying investment in corporate innovation [103,104]. The

Fig. 1. Media attention and investment in innovation.
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results obtained in Model 2 show a positive and statistically significant
effect of media attention on the level of investment in R&D activities, in
line with hypothesis H1a.

The results of the 2SLS and IV TOBIT method are shown in Models 3
and 4 (Table 4). The results of the first-stage regression, in whichMEDIA
is estimated using DISTANT as an instrument, show a negative and
statistically significant relationship between the two variables. More-
over, Models 3 and 4 show the second-stage regressions, in which the
dependent variable is R&D. The regression confirms the significant and
positive impact that the media have on innovation. This result is
confirmed by using PSM and GMM –Models 5 and 6, respectively.
Hence, all the models analysed provide support for hypothesis H1a.

As regards the control variables, the results show that profitability,
investment in tangible assets, debt level, firm size, ownership concen-
tration, and firm age have a negative effect on innovation. However,
growth opportunities and the role of the CEO have a positive effect on
investment in innovation.

4.3. Robustness analysis

In order to ensure the reliability of our findings, we carried out a
series of robustness tests in which we re-estimate the model, including

Table 1
Descriptive statistics.

Panel A. Descriptive statistics

Mean St. Dev. Q1 Median Q3

R&D 0.333 1.179 0.000 0.000 0.010
MEDIAa 369.386 602.813 55.000 130.000 399.000
ROA 5.286 10.301 2.020 5.047 8.893
QTOBIN 1.568 1.116 0.999 1.212 1.624
MAT 29.045 23.396 8.431 23.599 47.363
DEBT 67.967 26.765 51.333 67.597 81.458
SIZE 14.100 2.074 12.566 14.026 15.390
VOTING 32.612 22.310 14.500 25.690 50.135
AGE 52.189 30.748 27.000 46.000 74.000
DUALITY 0.589 0.492 0.000 1.000 1.000

Panel B. Firms with high and low media attention

Firms with high media attention N¼750 Firms with low media attention
N¼744

Mean St. Dev Median Mean St. Dev Median Diff.

R&D 0.335 1.106 0.000 0.332 1.249 0.000 0.042
ROA 5.795 9.326 5.748 4.782 11.169 4.534 1.730*
QTOBIN 1.513 0.867 1.233 1.623 1.316 1.198 -1.734*
MAT 30.302 24.947 24.809 27.799 21.697 23.162 1.881*
DEBT 73.017 24.586 71.443 62.957 27.894 60.590 6.721***
SIZE 15.483 1.660 15.327 12.729 1.436 12.718 31.164***
VOTING 31.751 21.471 25.085 33.462 23.095 28.770 -1.345
AGE 53.980 28.447 46.000 50.458 32.807 46.000 2.018**
DUALITY 0.607 0.488 1.000 0.571 0.495 1.000 1.282

*, **, *** indicate significance at 10, 5, 1%, respectively.
a For greater clarity in the interpretation of the descriptive statistics, theMEDIA variable is measured as the number of news items rather than the natural logarithm

of 1 plus the number of news items.

Table 2
Correlation matrix.

R&D MEDIA ROA QTOBIN MAT DEBT SIZE VOTING AGE VIF

MEDIA -0.035 2.40
ROA -0.019 0.063** 1.45
QTOBIN 0.158*** -0.073*** 0.419*** 1.59
MAT -0.173*** 0.073*** -0.023 -0.115*** 1.04
DEBT -0.108*** 0.171*** -0.292*** 0.058** -0.036 1.24
SIZE -0.066** 0.820*** 0.022 -0.257*** 0.069*** 0.142*** 2.67
VOTING -0.055** -0.087*** 0.046* 0.187*** -0.078*** 0.073*** -0.019 1.11
AGE 0.031 0.148*** -0.031 -0.098*** -0.078*** 0.141*** 0.171*** -0.118*** 1.08
DUALITY 0.045* 0.083*** 0.070*** -0.069*** 0.082*** -0.064** 0.113*** -0.102*** 0.016 1.04

*, **, ***indicate significance at 10, 5, 1%, respectively.

Table 3
Media attention on R&D investment. 3SLS.

Model 1

R&D (Eq.1) MEDIA (Eq.2)

MEDIA t-1 0.072* (1.74)
R&Dt-1 0.024 (1.29)
ROA -0.0005 (− 1.32) -0.003 (− 1.52)
QTOBIN 0.079*** (3.65) 0.146*** (8.69)
MAT -0.009*** (− 6.56) 0.001* (1.84)
DEBT -0.006*** (− 4.59) 0.001 (0.46)
SIZE -0.041 (− 1.42) 0.593*** (53.46)
VOTING -0.003** (− 2.23) -0.006*** (− 5.96)
AGE -0.008 (− 0.43) -0.008 (− 1.23)
DUALITY 0.121* (1.76) -0.089** (− 2.00)
CONSTANT 1.235*** (4.11) -3.387*** (− 20.11)
Industry effect Yes Yes
Year effect Yes Yes

Wald Chi2 R&D 91.56***
Wald Chi2 Media_Attention 304.29***
Breusch-Pagan LM test 0.0064 (0.936)
No. of observations 1494 1494

*, **, ***indicate significance at 10, 5, 1%, respectively.
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new definitions of the dependent variable and new measures of the in-
dependent variable. Table 5 shows the results of these additional tests,
which strengthen our evidence that investment in innovation is posi-
tively affected by media visibility.

In Models 7 and 8 (Table 5), we re-estimate the principal model,
considering different measures of investment in R&D [3,82,84,105,
106]. In Model 7, we use the variable R&D(Employees), and in Model 8
we use the variable R&D(Sales). As can be seen through the results to
emerge in these models the outcomes do not vary from the previous
ones.

We also tested our results using a different measure of media atten-
tion. In line with Dai et al. [20], in Model 9 we use MEDIA_R&D, i.e.,
considering only news related to corporate innovation. The findings to
emerge are consistent with those obtained previously, confirming the
key role played by the media in investment in corporate innovation.

4.4. Further analysis

To further our knowledge of the impact of media attention on
innovation, three regressions were performed in Table 6, considering
firms according to their level of insulation from stakeholder demands,
their degree of agency conflicts, and their financial difficulties. In
Table 6, Model 10, we therefore consider firms belonging to regulated
sectors (energy, infrastructure, transport and communications). Regu-
lated sectors are often more insulated from stakeholder demands [107],
among other reasons, because they are subject to strict government

regulations that often limit their ability to respond quickly to stake-
holder demands or lack of competition. The results obtained show a
positive effect of media attention on innovation in firms of this type. In
continental Europe it is common to use pyramid structures that separate
the voting and cash flow rights of dominant owners, thereby increasing
their incentives to obtain private benefits and exacerbating agency
conflicts [24,50,108]. Pyramid structures thus reduce the incentives for
innovation by dominant owners, favouring tunnelling practices. Hence,
we define the variable PYRAMIDS as a dichotomous variable that takes
the value 1 when the dominant shareholder controls the company
through a pyramid structure which allows them to own more voting
than cash flow rights, and zero otherwise. In Model 11 (Table 6), we
analyse the effect of media coverage in the presence of pyramid struc-
tures. This result supports the argument that the media reduce agency
conflicts by incentivising investment in innovation. Finally, in order to
consider the effect of media coverage in the presence of financial
distress, we analyse firms characterised by a high risk of bankruptcy,
using Altman’s Z-score [109]. We define the RISK variable as a dichot-
omous variable that has a value of 1 when the firm is at risk of bank-
ruptcy, and zero otherwise.1 The results shown in Model 12 (Table 6)

Table 4
Media attention on R&D investment.

Model 2 Model 3 Model 4 Model 5 Model 6

2SLS TOBIT PSMa GMM

First-stage

Dependent variable MEDIA
DISTANT -0.014* (− 1.72) -0.006** (− 2.23)
Control variables Yes Yes
Industry effect Yes Yes
Year effect Yes Yes
F test 32.02***
Wald test of exogeneity 356.26***

Dependent variable R&D

MEDIA t-1 0.076* (1.80) 0.058* (1.75) 0.167*** (19.30) 0.086** (2.03) 0.117*** (14.43)
ROA -0.005** (− 2.58) -0.043**(− 2.01) -0.006 (− 0.10) -0.005 (− 1.36) -0.009*** (− 16.11)
QTOBIN 0.079** (2.59) 0.496 (0.48) 2.129*** (5.39) 0.079*** (3.55) 0.248*** (26.29)
MAT -0.009*** (− 14.84) -0.023** (− 2.49) -0.062*** (− 3.47) -0.009*** (− 6.68) -0.008*** (− 12.33)
DEBT -0.005*** (− 5.70) -0.026* (− 1.84) -0.020** (− 2.31) -0.005*** (− 4.29) -0.008*** (− 16.54)
SIZE -0.043* (− 1.83) -3.231* (− 1.65) -9.500*** (− 26.22) -0.050* (− 1.66) -0.062*** (− 7.03)
VOTING -0.003** (− 2.91) -0.028 (− 1.05) -0.073*** (− 3.65) -0.003** (− 2.41) -0.005*** (− 11.34)
AGE -0.003 (− 0.20) -0.007*** (− 3.45) 0.015 (1.07) -0.001 (− 0.30) -0.003 (− 0.39)
DUALITY 0.121** (2.22) 0.797** (2.11) 1.617* (1.93) 0.118* (1.72) 0.180*** (5.07)
Constant 1.236*** (5.47) 18.485 (1.60) 5.477 (0.90) 1.315*** (3.84) 1.204*** (7.72)
Year effect Yes Yes Yes Yes Yes
Industry effect Yes Yes Yes Yes Yes

Adj. R2 0.07 0.07
F test 304.14*** 13.99*** 8.61*** 285.17***
Kleibergen-Paap rk LM statistic 2.62
Wald test 237.46***
Hansen test 68.95 (0.897)
M2 -1.38 (0.167)
Z1 114.54***
Z2 111.37***
Z3 26.82***
No. of observations 1494 1494 1494 1190 1494

M2, Statistic test for lack of second-order serial correlation in the first-difference residual.
Z1, Wald test of the joint significance of reported coefficients.
Z2, Wald test of the joint significance of time dummies.
Z3, Wald test of the joint significance of industry dummies.
*, **, ***indicate significance at 10, 5, 1%, respectively.
a In this method, the MEDIA variable is not lagged.

1 A firm is at risk of bankruptcy if its Z-score is ≤ 1.81. The Altman Z-score is
calculated as 1.2A + 1.4B + 3.3C + 0.6D + 1.0E, where; A is working capital
divided by total assets, B is retained earnings divided by total assets, C is
earnings before interest and taxes divided by total assets, D is the market value
of equity divided by total liabilities, and E is sales divided by total assets.
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indicate that media attention encourages innovation in firms with
financial difficulties. This result may indicate that media coverage in
this type of firm facilitates the help of external agents or a greater supply
of resources due to less information asymmetry.

5. Discussion and conclusions

Investors, analysts and regulators display enormous interest in the
level of investment in business innovation, since it has become a key
aspect in terms of understanding the economic growth of firms and
countries in an environment of fierce global competition. Yet, despite
this interest, research into the impact of extra-legal institutional in-
struments on corporate innovation is still in its early stages [5–7]. This
lack of knowledge is even greater when it comes to studying the role of
media attention in business innovation. This thus study focuses on
furthering present knowledge of the impact of extra-legal factors as
determinants of innovation and seeks to fill the gap vis-à-vis the effect of
media visibility as a driver of corporate innovation in the continental
European environment.

Using a sample of Spanish listed firms over the period 2008–2022,
the results obtained indicate that media attention has a positive effect on
the level of corporate innovation. This result is robust when using
different methods of estimation and measures of media coverage as well
as investment in innovation. The result to emerge is consistent with the
arguments which state that media coverage reduces agency conflicts,
facilitates fundraising, increases pressure to meet stakeholder demands,
and boosts the chances of obtaining external help to develop new ideas
and projects.

In this regard, the results obtained differ from those of Dai et al. [20],
who find a negative impact of media attention on innovation in North
American firms. This difference in findings may be due to the different
role that media visibility can play in the Anglo-American and conti-
nental European contexts. In the US context, more developed markets

and the leading role played by institutional investors and minority
shareholders may encourage the short-term performance of companies
with higher media visibility, as these investors tend to consider the re-
sults of their portfolios in the short term. However, in the continental
European context, the role of the media seems to be more linked to
enhancing firm trust and credibility for investors and other external
actors, thereby boosting the likelihood that resources can be raised for
innovation. The media also increase concern for the reputation of
managers and dominant owners, thereby incentivising innovation as a
way of coping with stakeholder demands. Our results are in line with
those obtained by Chen et al. [21], Gao et al. [22], and Hu et al. [23]
focusing on Chinese firms. The findings thus suggest that in settings of
ownership concentration, the media incentivise investment in innova-
tion, regardless of the level of press freedom.

The results point to important theoretical implications since they
highlight the importance of media attention as a driver of innovation in
business settings. This mechanism may be particularly relevant as a
catalyst for corporate innovation in a setting where the legal system is an
inefficient corporate governance mechanism, as is the case in most
continental European countries [25]. Moreover, from a practical

Table 5
Robustness analysis. Alternative measures of R&D and media coverage. GMM.

Model 7 Model 8 Model 9

Dependent
variable

R&D (Employees) R&D (Sales) R&D

MEDIAt-1 0.903*** (11.81) 0.441*** (3.61)
MEDIA_R&Dt-1 0.161*** (19.25)
ROA -0.137***

(− 11.77)
-0.027** (− 2.46) -0.005*** (− 6.50)

QTOBIN 2.381*** (12.25) 0.017 (0.17) 0.188*** (16.87)
MAT -0.426*** (− 6.46) -0.009** (− 2.22) -0.004***

(− 13.78)
DEBT -0.055***

(− 16.22)
-0.007* (− 1.88) -0.006***

(− 18.39)
SIZE -0.311*** (− 4.96) -0.313***

(− 3.61)
-0.043*** (− 6.23)

VOTING -0.042*** (− 5.61) -0.003 (− 0.82) -0.004*** (− 7.40)
AGE -0.014** (− 2.01) -0.004 (− 1.37) -0.001 (− 0.15)
DUALITY 3.305*** (12.34) 0.421** (2.11) 0.075*** (2.99)
Constant 2.256** (2.16) 3.078*** (3.45) -0.707*** (− 8.07)
Year effect Yes Yes Yes
Industry effect Yes Yes Yes

F test 106.22*** 38.26*** 795.72***
Hansen test 54.43 (0.926) 16.13 (0.723) 87.09 (0.941)
M2 -1.07 (0.284) -0.56 (0.574) -1.03 (0.305)
Z1 117.77*** 32.81*** 129.20***
Z2 4.87*** 12.23*** 74.91***
Z3 11.99*** 7.87*** 53.67***
No. of observations 1494 1494 1494

M2, Statistic test for lack of second-order serial correlation in the first-difference
residual.
Z1, Wald test of the joint significance of reported coefficients.
Z2, Wald test of the joint significance of time dummies.
Z3, Wald test of the joint significance of industry dummies.
*, **, ***indicate significance at 10, 5, 1%, respectively.

Table 6
Media coverage and R&D. Further analysis. GMM.

Model 10 Model 11 Model 12

Dependent variable R&D

MEDIAt-1 0.040***
(4.70)

0.151***
(14.86)

0.093***
(12.61)

REGULATED_IND -0.501***
(− 3.93)

MEDIA x
REGULATED_INDt-1

0.060** (2.58)

PYRAMIDS -0.394***
(− 4.02)

MEDIA x PYRAMIDS 0.053*** (2.86)
RISK -1.117***

(− 15.53)
MEDIA x RISK 0.107***

(12.15)
ROA -0.002***

(− 4.03)
-0.14***
(− 20.07)

-0.013***
(− 19.73)

QTOBIN 0.080***
(6.68)

0.248***
(18.57)

0.174***
(12.33)

MAT -0.005***
(− 6.71)

-0.010***
(− 15.36)

-0.010***
(− 13.13)

DEBT -0.004***
(− 6.41)

-0.009***
(− 20.55)

-0.008***
(− 18.46)

SIZE -0.020*
(− 1.82)

-0.080***
(− 8.22)

-0.134***
(− 12.96)

VOTING -0.008**
(− 2.00)

-0.005***
(− 9.91)

-0.005***
(− 10.739

AGE -0.001**
(− 2.02)

-0.009 (− 1.00) -0.001 (− 1.54)

DUALITY 0.077***
(2.97)

0.128*** (3.86) 0.090* (1.98)

Constant 0.735***
(5.05)

1.547***
(10.60)

2.797***
(19.76)

Year effect Yes Yes Yes
Industry effect Yes Yes

F test 18.03*** 14.80*** 574.71***
Hansen test 54.06 (0.872) 74.57 (0.883) 82.41 (0.935)
M2 -1.25 (0.212) -1.25 (0.211) -1.11 (0.268)
Z1 17.98*** 163.24*** 526.95***
Z2 5.79*** 3.09***
Z3 5.66*** 7.23*** 4.83***
No. of observations 1494 1494 1494

M2, Statistic test for lack of second-order serial correlation in the first-difference
residual.
Z1, Wald test of the joint significance of reported coefficients.
Z2, Wald test of the joint significance of time dummies.
Z3, Wald test of the joint significance of industry dummies.
*, **, ***indicate significance at 10, 5, 1 %, respectively.
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perspective, our results indicate that policymakers and regulators should
pay particular attention to mechanisms that augment the transparency
of manager and dominant owner performance in order to drive invest-
ment in innovation. Aspects such as freedom of the press and the
dissemination of news through specialised media can be instruments
that boost the economic growth and competitiveness of firms by
encouraging innovation. Additionally, our results have managerial im-
plications, and indicate that managers should take an active role in their
relationship with the media in order to develop media relations strate-
gies as a mechanism to stimulate the possibilities for innovation. The
results therefore suggest that managers should align the firm’s innova-
tion and communication investment decisions.

This study is not without limitations. Although our results can be
extrapolated to other countries that have similar institutional environ-
ments –such as continental European countries– it may be necessary to
consider other extra-legal aspects that might affect the role of the media,
such as culture. Finally, the study opens the door to expanding future
lines of research. For example, it might be interesting to explore the
effect of media attention depending on the nature of the dominant
owner (i.e. families or institutional investors). It might also prove
enlightening to examine the effect of media attention on other innova-
tion variables, such as patents or corporate procedures.
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APPENDIX

Table A
Definitions of variables

Measures of R&D
R&D R&D expenditures over total assets.
R&D(Employees) The relationship of R&D expenditures over employees.
R&D(Sales) The relationship of R&D expenditures over sales.
Measures of media visibility
MEDIA The natural logarithm of 1 plus the number of news items on a firm reported by Expansión, Cinco Días, El Economista, Financial Times, Wall Street Journal,

Reuters, Dow Jones, and Business Wire.
MEDIA_R&D The natural logarithm of 1 plus the number of news items on a firm reported by Expansión, Cinco Días, El Economista, Financial Times, Wall Street Journal,

Reuters, Dow Jones, and Business Wire, when the news is related to corporate innovation.
Control variables
ROA Return on assets, computed as earnings before interest, taxes, depreciation, and amortization divided by total assets.
QTOBIN Market value of equity plus total debt, all divided by total assets.
MAT The net value of property, plant, and equipment scaled by assets.
DEBT The sum of short- and long-term debt divided by total assets.
SIZE The natural logarithm of total assets.
VOTING The voting rights of the largest shareholders.
AGE The natural logarithm of one plus the firm’s age in a given year.
DUALITY Dummy variable that takes the value 1 if the CEO is the chair, and 0 otherwise.
Instrumental variable
DISTANT The natural logarithm of average value of the kilometres separating a firm’s headquarters and the offices of the media
Other variables
REGULATED_IND Dummy variable that takes the value 1 if the firm belongs to a regulated sector (energy, infrastructure, transport and communications), and zero otherwise.
PYRAMIDS Dummy variable that takes the value 1 when the dominant shareholder controls the company through a pyramid structure which allows them to own more voting

than cash flow rights, and zero otherwise.
RISK Dummy variable that takes the value 1 if the firm is at risk of bankruptcy, using Altman’s Z-score, and zero otherwise.

A firm is at risk of bankruptcy if its Z-score is≤ 1.81. The Altman Z-score is calculated as 1.2A+ 1.4B+ 3.3C+ 0.6D+ 1.0E, where; A is working capital divided by
total assets, B is retained earnings divided by total assets, C is earnings before interest and taxes divided by total assets, D is the market value of equity divided by
total liabilities, and E is sales divided by total assets.
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