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Abstract

This paper explores the implications of digitalization and business model innova-
tion for the principal-agent conflict. Continuous digital transformation has recently
become a feature sine qua non for companies. It is also stimulating business model
innovation resulting in the growing adoption of ecosystem-based models. These
trends may have significant implications for the principal-agent relationship, essen-
tial for understanding value creation by a firm. In order to analyze the impact of
digital transformation, we use blockchain technology as a proxy. To measure the
potential impact on the principal-agent conflict, we study management and share-
holder-sponsored proposals at annual meetings. The level of shareholder involve-
ment in governance is measured based on the number of shareholder-sponsored
proposals received. In addition, we measure shareholder support for management-
sponsored proposals. A sample of 2481 NYSE, Nasdaq and AMEX-traded firms for
the period 2015-2019 is used. First of all, we show that digitalization per se has a
mitigating impact on the agency conflict. Shareholders become more active, albeit
not more hostile towards management. Secondly, we have identified the strongest
impact in such sectors as information technology, communications, finance, and
healthcare. These are the most significantly impacted by ecosystem-based business
model innovation. We conclude that digitalization and ecosystem-based business
models are mutually reinforcing in mitigating the principal-agent conflict.
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1 Introduction

For more than 40 years since the publication of the seminal paper (Jensen & Meck-
ling, 1976), the principal-agent conflict between shareholders and management has
been at the center of corporate governance research. Certain trends, however, appear
to be exacerbating this conflict. They appear to indicate a “lack of balance” in the
application of corporate governance mechanisms. First of all, we are observing the
growth of shareholder activism (Cohn et al., 2018; Foldsey et al., 2015). Secondly,
researchers have demonstrated that the growth of index investment funds encour-
ages a more passive behavior among retail investors (Fich et al., 2015), something
which lies at the core of the conflict (Roe, 1991). Shareholders, therefore, are either
becoming excessively passive or tend to proceed directly towards activism.

At the same time, certain other trends have a potentially mitigating impact
upon the conflict. First of these is digital transformation which has become a fea-
ture sine qua non for companies and their governing bodies (Grove et al., 2018).
Technologies such as blockchain and artificial intelligence create gains in effi-
ciency for adopters, enabling them to build and enhance their competitive advan-
tages. Research has shown that digital champions perform much better (Wester-
man et al., 2012). Secondly, business models are evolving towards the growing
adoption of platform/ecosystem-based models. Researchers interpret this as “the
end of corporate governance, hello platform governance” (Fenwick et al., 2019).
At the time of writing this paper, the most highly valued firms (measured by
market capitalization) globally were operating as ecosystems, albeit in differ-
ent configurations (e.g. Apple, Amazon, etc.). A number of authors have argued
that these trends are mutually reinforcing (Chong et al., 2019; Fehrer et al., 2018;
Schweiger et al., 2016; Yrjold, 2020). Both create greater trust among the firms’
stakeholders (incl. suppliers, clients, etc.)—digital transformation reduces the
reliance on human decisions while ecosystem-based business models change cre-
ate an environment where value is created by an open exchange of information
among the stakeholders instead of hiding inside a “black box” of a firm. We pro-
vide an extended discussion of this effect in the Sect. 2 of the paper. Hence, the
firms leveraging both opportunities would reap the most performance benefits.
These improvements should in turn result in weaker principal-agent conflict (Kar-
poff et al., 1996). To the best of our knowledge, however, there is yet scarce direct
empirical evidence about the impact of digitalization on the principal-agent rela-
tionship. The missing direct evidence may potentially prevent practitioners from
leveraging the opportunities and creating value for the corporate stakeholders.

The motivation of our research is twofold. First, we establish the empirical link
between digital transformation and ecosystem-based business models—exploring
whether there is indeed a reinforcement between the two trends. Second, we provide
business practitioners (as boards of directors) with evidence on the implications of
leveraging these opportunities: (a) whether they should expect an increased conflict
with shareholders resulting from digital transformation and business model innova-
tion which are often considered risky decisions; (b) whether digital transformation
and new business models should be applied in parallel for maximum effects.
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The aim of this paper is to contribute to the discussion about the implications
of digitalization and business model innovation with regard to the principal-agent
conflict. We explore the principal-agent conflict from two standpoints: the level of
shareholder activity; and the level of shareholder support for management. To meas-
ure the level of conflict, we use the dynamics on the shareholder meetings follow-
ing (Iliev et al., 2021; Renneboog & Szilagyi, 2011). We deliberately looked at the
implications for conflict, rather than at the question of direct shareholder value crea-
tion by means of abnormal stock returns, for example. We believe that this should be
the topic of a separate paper.

In order to assess the impact of digital transformation, we selected a set of compa-
nies which are adopting blockchain technology which per se has strong implications
for corporate governance and has a strong synergetic effect with ecosystem-based
business models. We offer evidence that shareholders become more active yet not
more hostile towards management. This leads to a conclusion that increased share-
holder activity is “healthy”, in the sense that it reflects a mitigated principal-agent
conflict. In order to assess the existence of a reinforcing effect between these two
trends, we performed a sectoral analysis. In this analysis we compared the impact of
digitalization in those sectors which are more significantly affected by eco-systems
with those lesser affected. We identified the most significant impact in such sectors
as information technology (IT), communications, finance, healthcare and industrials,
where platforms are particularly widespread, thus indicating a reinforcement effect.

We analyzed a sample of NYSE, AMEX and Nasdaq traded firms over the period
2015-2019. It should be noted, and we acknowledge that the results would have ben-
efited from the inclusion of the COVID-19 pandemic years, during which digital
adoption was boosted. However, when this paper was submitted, 2020 data was not
yet available. The choice of the US sample was driven by the availability of data on
companies with comparable corporate governance contexts and financial reporting
standards. In future research, the extension of the study to firms based in Europe,
Asia and other regions should add further important insights into regional specifics.

The paper is structured in the following way: Sect. 2 contains a short theoreti-
cal background of the research and a review of the literature on implications of
both ecosystem-based business models and digitalization for corporate governance;
Sect. 3 discusses our empirical analysis technique, variables, and hypotheses; while
Sects. 4 and 5, respectively, present the data we used, and our results. In Sect. 6, we
summarize our conclusions and discuss the limitations of our study, as well as the
next steps for research.

2 Literature review: changes in business environment driven
by digital technology

As the theoretical framework of our research, we use the principal-agent conflict
between shareholders and management. As shown by Jensen and Meckling (1976),
the primary source of the conflict is the information asymmetry between the two
parties, which may be abused by the management to act not in the best interest of
the shareholders. Ultimately, information asymmetry abuse results in a poorer
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performance of the firms. Shareholders experiencing weak performance would be
increasingly dissatisfied with the management and use one of the tools available for
them—starting with soft measures as “voting with their feet”—that is, selling their
shares (Parrino et al., 2003) and ending with extreme measures as a firm’s buyout
(Fama & Jensen, 1983). Hence, when exploring the implications of digital trans-
formation and ecosystem-based business models, we look at these two aspects of
corporate life—information asymmetry and performance implications.

Both of the trends explored in this paper stem from the adoption of digital tech-
nologies which have contributed to the creation of the 4th industrial revolution.
Technologies such as artificial intelligence (AI) and blockchain are changing the
ways companies operate and have raised their efficiency to a new level (Grove et al.,
2018; Schwab, 2017). These innovations create opportunities for information asym-
metry reduction and corporate financial performance improvements by bringing
together buyers and sellers from distant locations, as well as empowering new ways
of working and collaboration. We witnessed the importance of these technologies
during the COVID-19 pandemic, when online retailers such as Amazon enabled cli-
ents to maintain consumption patterns largely unchanged despite the lockdown. At
the same time, communication tools such as Slack or Zoom enabled remote work-
ing. In this section, we explore the trends and their implications for the principal-
agent conflict from these two perspectives: information asymmetry reduction and
corporate financial performance improvement.

2.1 Digital transformation

As mentioned above, transformative digital technologies offer enhanced efficiency
for companies. Research shows that Al and blockchain technologies have a particu-
larly strong impact on corporate governance (Fenwick & Vermeulen, 2019; Grove
et al., 2018; Zhu, 2019).

The impact of digital transformation from a corporate governance point of view
is manifold. First of all, it provides direct opportunities for improvement. Technolo-
gies contribute to an increase in transparency and restricting information asymme-
try abuse by management. Examples include blockchain applications optimize vot-
ing procedures at shareholder meetings (Van der Elst & Laffare, 2017) or to create
greater clarity in the ownership structure of firms. This helps to prevent such strate-
gies as “empty voting” (Yermack, 2017). Al has an equally strong potential impact.
Evidence shows that Big Data, which is at the heart of Al, can by itself mitigate the
principal-agent conflict by reducing insider trading (Zhu, 2019).

Secondly, there are more radical applications which minimize the need for man-
agement and governance bodies. Blockchain applications enable certain Board of
Directors (BoD) functions such as internal audit to be automated (Bystrom, 2019;
Peters & Panayi, 2016). They can even support the creation of companies without
any management at all. These are known as “decentralized autonomous organi-
zations” (DAOs) (DuPont, 2017; Kristof, 2017). (See Ivaninskiy (2019) for a lit-
erature review of blockchain applications in corporate governance, and Lafarre &
Van der Elst (2018) for a description of applications currently at the pilot stage.)
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Al in the form of machine learning can create even greater opportunities for auto-
mation (Wang et al., 2020) by enabling management to scan the external environ-
ment for the actions of competitors (Libert et al., 2017), etc. Al may also outperform
humans in appointing directors (Erel et al., 2018). Even simple Al applications such
as Robotics Process Automation (automation of mundane processes such as draft-
ing reports, etc. (Moffitt et al., 2018)) can enhance the work of auditors and their
important role in corporate governance (Issa et al., 2016; Manita et al., 2020). Al
has even been used experimentally in the capacity as a member of a Board of Direc-
tors (Fenwick & Vermeulen, 2019; Mosco, 2020). A detailed review of studies about
the impact of Al on corporate governance is given in Ivaninskiy & Ivashkovskaya
(2020).

Thirdly, even if not applied specifically to corporate governance, digital trans-
formation may mitigate the conflict. As mentioned in the introduction, Westerman
et al. (2012, p. 8) show that firms committed to digital transformation are, on aver-
age, “by 9-26% more profitable than their average industry competitors on a basket
of measures, including EBIT margin and net profit margin”. Better-performing firms
typically have a weaker principal-agent conflict (Karpoff et al., 1996).

While previous research on the impact of digital transformation suggests that it
can have a mitigating effect on the principal-agent conflict, the opposite may also
be true. For example, Riickeshduser (2017) and Kaal (2020) argue that blockchain
may be manipulated fraudulently by management. Kristof (2017) describes a failed
DAO investment fund which undermined the very idea of DAOs and blockchains in
governance. Another issue with blockchains is their lack of legal clarity (Fry, 2018;
Kajtazi & Moro, 2019). There are also potential problems with Al. Dignam (2020)
argues that Al may exacerbate issues such as discrimination or create problems of
liability attribution. Therefore, the technologies must be treated with caution. The
growing adoption of Big Data and Al is creating a challenge of navigating the
increasing volume of data and its quality (Libert et al., 2017). Furthermore, country
level research suggests that the adoption of information and communication tech-
nologies plays a relatively modest role in boosting productivity (Hawash & Lang,
2020). These, therefore, are reasons why shareholders oppose the aggressive intro-
duction of such emerging technologies. It is also important to stress that the absolute
majority of papers reviewed are conceptual in nature.

2.2 Platform and ecosystem business models

While platform and ecosystem business models are receiving growing atten-
tion in research literature, so far, no universally accepted definitions have been
proposed. Certain authors distinguish between these two terms (e.g., Gawer &
Cusumano, 2014), while others use them interchangeably (Tsujimoto et al.,
2018). Fenwik et al. (2019, p. 11) define platform businesses as companies which
“leverage networked technologies to facilitate economic exchange, transfer infor-
mation and connect people”. The authors also emphasize that value is generated
for the platform owner by facilitating interactions between creators and extrac-
tors of value. The key characteristic of platforms is value generation by bringing
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scattered agents together. Well-known examples of platforms include Uber and
Airbnb which aggregate the services of drivers and rental properties respectively.
Kamargianni and Matyas (2017, p. 6), following Moore (1993), define a business
ecosystem as “the wider network of firms that influences how a focal firm... cre-
ates and captures value”. Perhaps the best-known ecosystems are Apple, Amazon,
WeChat, inter alia, which bring together goods and service providers. Platforms
and ecosystems rely on a network of third parties, in order to generate value for
direct customers, as well as for the partner network. This has led researchers to
classify them as “open business models” following Chesbrough, (2006), Weiblen,
(2014). In our research, we do not differentiate between these terms.

Research shows that ecosystems generate a tangible business performance
improvement opportunity, while ignoring them on the other hand creates a tangible
threat. A recent BCG survey shows that a quarter of executives believe that within
3 years digital ecosystems will account for over 60% of sales in their industries.
According to the survey, executives expect ecosystems in such industries as tele-
communications, media and technology, finance, consumer goods and healthcare to
be particularly urgent and relevant, while industrials and energy are seen to be less
urgent and relevant (Bhatnagar et al., 2021). However, certain authors (e.g., Fen-
wick & Vermulen, 2019) argue that no one is immune from this threat: “The rule is
straightforward: “You either become a platform, or you will be killed by one’.”

There are three major ways in which ecosystems can influence the principal-agent
conflict. Firstly, the key difference between ecosystems and traditional business
models lies in the value generation process. Traditional companies generate value
by building a closed, centralized, and hierarchical structure with “a clear boundary
between the firm and the ‘outside world’” (Fenwik et al., 2019). Platforms share
information about suppliers with customers, thus generating value by exchanging
information rather than hiding it. An important feature of ecosystems is trust among
stakeholders. It would, therefore, be reasonable to expect ecosystems to generate
greater trust between shareholders and management and, hence, a weaker principal-
agent conflict.

Secondly, certain researchers (e.g., Fenwik et al., 2019) argue that traditional cor-
porate governance mechanisms are not well-suited to ecosystem-based businesses
and need fundamentally redesigning. Hence, ecosystems may well end up having a
stronger principal-agent conflict, not as well mitigated by traditional mechanisms.

Thirdly, there is strong interaction between the ecosystem-based business model
and digitalization. Application of technologies such as blockchain tends to shift the
“center of trust” from the ecosystem founder towards the underlying technology or
algorithm (Xia et al., 2017). Since trust and transparency are key sources of value
for ecosystem-based businesses, researchers argue that digitalization and business
model innovation are mutually reinforcing (Schweiger et al., 2016; Yrjold, 2020).
It is reasonable, therefore, to expect the impact of digitalization on corporate gov-
ernance to be more significant for companies which leverage ecosystem business
models. Given that we expect digitalization, as mentioned above, to have an overall
mitigating impact on the principal-agent conflict, it is reasonable to expect compa-
nies which leverage both trends to experience even weaker conflict. However, as in
the case of digitalization, direct empirical evidence regarding the implications of
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ecosystem-based business models for corporate governance is limited. This study is
an attempt to try and fill this gap.

3 Hypotheses and empirical analysis approach

The following section will describe hypotheses based on prior research and the mod-
eling approach used to test them. The principal-agent conflict between shareholders
and management is related to the passive position of shareholders not involved in
corporate governance (Roe, 1991). Hence, the first way we measure the conflict is
to assess the level of shareholder involvement in the management of the firm. Share-
holders can become involved in corporate management in a number of ways. The
simplest of these is “voting with their feet”, i.e. selling shares in a company (Parrino
et al., 2003). The most radical is shareholder activism in the form of a corporate
buyout (Fama & Jensen, 1983). A middle way of shareholder involvement is by sub-
mission of a shareholder-sponsored proposal to the annual meeting (Gillan & Starks,
2007). However, we believe that the level of shareholder activity is not a sufficient
metric for the intensity of conflict, as a higher activity may signify a dissatisfaction
of shareholders with management actions and the stronger conflict. To control for
this, we directly measure the level of “agreement” between shareholders and man-
agement. We discuss the variables in the respective subsection of the paper.

As discussed in the literature overview section, we believe digital transforma-
tion should have a mitigating influence on the conflict. The primary reason is reduc-
tion of opportunities for information asymmetry abuse by the management which
is particularly relevant for blockchain technology and Al. The secondary reason is
improved performance (including expected improvements) driven by the digitaliza-
tion. Furthermore, a preliminary attempt to empirically assess the implications of
digitalization for the principal-agent conflict is taken by Ivaninskiy et al., (2021).
Using the data from 2018 authors show that digitalization has a partially mitigat-
ing impact for the conflict. However, the research is limited to 1 year only and does
not include the analysis of business model innovation which, as discussed earlier,
is important from the practical point of view. Hence, the first hypothesis is the
following:

H1: a) Digital transformation has a positive impact on the likelihood and num-
ber of shareholder-sponsored proposals, which is a sign of more active share-
holders.

b) Digital transformation has either a positive impact on the share of manage-
ment-sponsored proposals which pass the vote or no significant impact.

As discussed, theoretical research shows that there is a synergetic effect between
platform-based business models and digital technologies (Schweiger et al., 2016;
Yr1jold, 2020). This is due to the fact that both trends reduce the asymmetry between
the principal and the agent and have potential to improve the corporate performance.
Therefore, our second hypothesis is the following.

@ Springer



Eurasian Business Review

H2: Digital transformation has a stronger mitigating impact on the principal-
agent conflict in those sectors where ecosystems are more widespread.

3.1 Dependent variables

Dependent variables in our research reflect the level of shareholder activity and the
level of “agreement” between shareholders and management. In this paper we apply
two methods of measuring shareholder activity level using shareholder-sponsored
proposals. First, following Renneboog and Szilagyi (2011), we use the likelihood
of receiving a shareholder-sponsored proposal at the annual meeting. In this model,
the variable is equal to 1 if there is at least one shareholder proposal at the meeting
and 0 otherwise. Secondly, following Iliev et al. (2021), we use the number of share-
holder proposals received by a company. According to this logic, the greater like-
lihood or larger number of shareholder-sponsored proposals signifies more active
shareholders and hence a weaker conflict in the company.

However, as discussed, we measure not only the activity of shareholders, but also
the “agreement” between shareholders and management. We measure this using
the share of management-sponsored proposals pass at the voting (Renneboog &
Szilagyi, 2011). A stronger conflict would be reflected in a lower fraction of propos-
als passed.

3.2 Independent variables

We use blockchain technology, in order to account for active digital transformation.
Several authors maintain that blockchain technology offers the highest transforma-
tive potential (Cong & He, 2019; Yermack, 2017). This technology is, at the same
time, mature enough to be acknowledged and applied even by governments world-
wide. It was said at the 2021 World Economic Forum in Davos that “86% of central
banks are exploring the benefits and drawbacks of central bank digital currency”.!
Prominent investors such as Warren Buffet also acknowledge the importance of
blockchain.? As already mentioned, blockchain has a strong effect when applied in
combination with ecosystem-based business models, since it enables “trustless” sys-
tems to be created. We acknowledge that blockchain is just one technology among
many, and as such in subsequent research we intend to expand the set of technolo-
gies being studied, in order to include, Al, for example.

In our model, we use a dummy variable equal to 1, if a company is actively
exploring blockchain technology, and O if it is not. We use the following data collec-
tion approach: first we survey annual reports by firms; then we explore their official
websites; and, finally, we look at news feeds about the companies. We record not

! https://www.weforum.org/agenda/2021/02/key-takeaways-on-digital-currency-from-the-davos-agenda/.
2 De N. Warren Buffet: Bitcoin Is a ‘Delusion’ But Blockchain Is ‘Ingenious’. Coindesk. 2019. Available
at https://www.coindesk.com/warren-buffet-bitcoin-is-a-delusion-but-blockchain-is-ingenious., accessed
on 28.02.2021. Full interview to CNBC is available at https://www.youtube.com/watch?v=2hdDE
7XYr30 accessed on 11.10.2021.
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Table 1 Expected impact of the control variables

Control variable The expected impact on the likeli- The expected impact on the level
hood of receiving a shareholder  of shareholder support for the
proposal proposals

Company size + —

Growth - -

Profitability - +

Valuation (market to book value) — -

Leverage + -

Institutional ownership — +

Insider ownership + -

only the fact that a given company has adopted blockchain technology but also the
year in which blockchain technology was first mentioned. An example of a company
actively involved in the blockchain sphere is IBM which offers multiple blockchain-
based solutions for clients.” We acknowledge that our definition of blockchain is
very general and not limited to corporate governance per se. In the future, as more
data becomes available and the adoption of the technology expands, we will be able
to focus more on corporate governance.

In order to test hypothesis 2, we run a set of regressions by sector. We assume
that the impact of digital transformation will be most significant in sectors where
platforms are more widespread: finance, consumer goods, communication and IT.
We acknowledge that this is an imperfect way of measuring the adoption of the eco-
system business model. A more accurate way would be to collect corporate level
data, in order to identify which companies are using the new business model. We
intend to use this approach when more data becomes available. However, as with the
case of blockchain adoption, there is no structured dataset on the topic, and it will
have to be collected manually.

3.3 Control variables

Since the use of shareholder-sponsored proposals as a proxy for shareholder involve-
ment is a well-established procedure, a relatively standard set of control variables is
used. According to Karpoff et al. (1996) and Thomas & Cotter (2007), the follow-
ing set of characteristics is used: (1) company size, (2) growth, (3) profitability, (4)
valuation, (5) leverage, (6) institutional ownership, (7) insider ownership. This paper
applies a similar set; data is collated from the S&P Capital IQ database. We provide
definitions and data sources in Appendix. Based on prior research, we expect the
impact of controls to be as shown in Table 1. We also add dummy variables for sec-
tors where the firm operates (Table 2).

3 Please see https://www.ibm.com/blockchain.
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Table 2 Descriptive statistics

Statistic Blockchain adopters Blockchain non-adopters
N Mean St. dev N Mean St. dev

Company size 405 9.1 2.5 10,038 7.1 2.1
Market capitalization 405 56.5 111.4 10,038 8.4 31.6
Growth rate 405 0.1 0.2 10,038 0.1 0.2
Profitability 405 0.2 0.3 10,038 0.1 0.2
Market to book ratio 405 4.2 11.0 10,038 3.9 42.0
Leverage 405 1.2 3.7 10,038 1.1 12.2
Institutional ownership 405 0.7 0.2 10,038 0.6 0.3
Insider ownership 405 0.1 0.2 10,038 0.1 0.1
At least 1 shareholder proposal 405 0.4 0.5 10,038 0.1 0.3
Number of shareholder proposals 405 0.9 1.6 10,038 0.2 0.8
Share of management proposals passed 405 1.0 0.1 10,038 1.0 0.1

We use logistic regression to measure the likelihood of receiving a shareholder-
sponsored proposal, and linear regression to analyze the number of proposals
received, as well as of the support levels for management-sponsored proposals.

4 Sample

For the purposes of our analysis we used panel data on a set of 2481 compa-
nies whose shares were traded on the NYSE, AMEX or Nasdaq stock exchanges
over a period of 2015-2019. In order to arrive at the final sample, we began with
the set of all traded companies and cleared potentially erroneous data (e.g., data
with missing values). We chose this data range, since it is marked by the rapid
adoption of digital technologies driven by increased data availability (e.g., Mik-
losik et al., 2019) showed that 90% of data had been generated over the previ-
ous 2 years). As mentioned in the Introduction, the choice of region for the sam-
ple was determined by data availability. As we shall see below, the total number
of companies adopting the blockchain technology still remains relatively low.
Hence, an analysis of US-traded companies guarantees that data is sufficient, in
order to draw conclusions.

An analysis of descriptive statistics shows that the adoption of blockchain has
grown and accelerated over time. The final sample consists of 228 companies which
used blockchain in 2019. We see non-uniform distribution of blockchain adoption
among sectors. The highest proportion of adopters is to be found in IT, communica-
tions, consumer goods, industrials and financials sectors.

When comparing the number of shareholder-sponsored proposals received by
adopters and non-adopters, it can be seen that the former group receives a much
higher number of proposals: an average of 0.9 proposals per meeting vs. only 0.2
proposals. This supports the hypothesis that companies actively committed to digital
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transformation have more active shareholders. Remarkably, when we compare adop-
ters to non-adopters within each sector, we see that the difference is highest in sec-
tors more strongly affected by ecosystems (with the notable exception of energy).
This seems to indicate that the hypothesis about the reinforcing nature of digital
transformation and business model innovation is also correct (Figs. 1, 2).

When analyzing the share of management-sponsored proposals that pass the
vote, we do not see any significant differences between blockchain adopters and
non-adopters. This confirms the hypothesis that shareholders are not more hostile
towards the management of companies actively committed to digital transformation.
A comparison between sectors shows the same results.

An analysis of control variables shows that blockchain adopters have significantly
higher market capitalization on average ($56.5 billion for adopters vs. $8.2 billion
for non-adopters) and are more profitable, as measured by the EBITDA margin
(20% for blockchain adopters vs. 10% for non-adopters), while other variables have
similar averages. This suggests that digital transformation requires both scale and
resources.

5 Results

This section describes the modeling results. First, we review the results of regres-
sions on the overall sample to validate our hypothesis about the impact of digitaliza-
tion on the principal-agent conflict. We then present the results of analysis by sector
to check for a synergetic effect between the two trends explored. In both cases we
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Fig. 1 Difference in the number of shareholder-sponsored proposals received by sector
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Fig. 2 Difference in the share of management-sponsored proposals that pass the vote
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ran 3 sets of regressions: a logistic regression on the likelihood of receiving a share-
holder-sponsored proposal; a regression on the number of shareholder-sponsored
proposals received; and a regression on the share of management-sponsored propos-
als that pass the voting.

5.1 Regression on the overall sample of firms

When analyzing the impact of digital transformation on the likelihood of receiv-
ing a shareholder-sponsored proposal, we see that, even taking control variables into
account, blockchain adoption has a significant positive impact on the likelihood. The
results lead us to conclude that shareholders of companies committed to digitaliza-
tion are indeed more active.

In order to test the robustness of the results, we ran a linear regression on the
number of shareholder-sponsored proposals received by a given company. We saw
that blockchain adoption has a significant positive impact on the number of propos-
als. Hence, we conclude that the shareholders of blockchain adopting firms not only
are more likely to submit the proposal, but also submit more proposals for the meet-
ings. Most control variables are significant with the coefficient signs in line with
hypothesis.

However, as mentioned above, the level of activity is not sufficient to evaluate the
level of the conflict. Thus, we ran the regression on the impact of the digital trans-
formation on the share of management-sponsored proposals pass the voting. We see
that blockchain as a slightly positive impact on the share of management-sponsored
proposals passing the vote. As before, most of the control variables are significant,
with their expected signs in line with the hypothesis. The results are in line both
with our hypothesis and the results of the prior studies. Digital transformation seems
to be perceived by the shareholders as the means for the information asymmetry
reduction and financial performance improvement. The results are shown in Table 3.

To ensure the absence of endogeneity we run a set of control regressions where
instead of using Blockchain variable for the same period as voting, we use the value
lagged by 1 period (e.g., for the 2019 voting we use 2018 values of Blockchain vari-
able). The results are summarized in the Table 4. We see that the results are similar
to those presented in Table 3, indicating absence of endogeneity. The control vari-
ables are relatively standard we do not run dedicated endogeneity check for them.

The results for the full sample support the hypothesis that companies committed
to digitalization have more active shareholders who are not more hostile towards
management. Hence, we conclude that firms committed to digitalization have a
weaker principal-agent conflict, which is consistent with suggestions by Yermack
(2017) and Lafarre and Van der Elst (2018), and earlier empirical results by Ivanin-
skiy et al., (2021).

@ Springer
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5.2 Regression by sector

As mentioned earlier, we do not yet possess data on business models at the firm
level. Therefore, to test the hypothesis that digitalization has a stronger impact when
coupled with business model innovation, we have conducted an analysis by sector.
As we can see from Table 5, the results differ by sector. Only in three sectors does
the blockchain variable have a significant impact on the likelihood of receiving a
shareholder-sponsored proposal. In other sectors, this variable does not have a sig-
nificant impact. The blockchain variable is significant mostly in sectors which are
more significantly affected by the business model transformation trend, which is in
line with our hypothesis. At the same time, we did not see a significant impact in
several sectors where we had expected it (Finance, Consumer, Healthcare).

As in the previous subsection, we verified the robustness of the results by running
a set of regressions on the number of shareholder-sponsored proposals received. The
results (cf. Table 6) are generally in line with our hypothesis. We see that the block-
chain variable is significant in most sectors affected by ecosystems. The only excep-
tions are in the consumer staples sector, where we do not see a significant impact,
and industrials, where we do see a significant impact. Significance of the control
variables differs by sector, indicating that analysis by sector requires dedicated spec-
ifications by sector.

Overall, we see that consistent with hypothesis, digital transformation has the
strongest impact on the level of shareholder activity in the sectors affected by the
ecosystems. To test whether the conclusion holds for the level of the conflict, we
run the final set of regressions on the share of management-sponsored proposals that
pass the voting. We provide the results in the Table 7. We see that the blockchain
variable is significant in neither of the sectors analyzed. This leads to conclusion
that the results that we received when analyzing the overall sample hold on the sec-
tor level as well—the level of shareholder hostility is not affected by digitalization.
Since we did not detect endogeneity for regressions on the full sample, we do not
provide dedicated tables for the sectoral analysis with lagged values of Blockchain
variable, however, this data is available upon request.

Summing up, the results of the regression analysis generally confirm the hypoth-
esis explored in the paper. We see that firms active in digital transformation indeed
have a lower level of the principal-agent conflict. The results indicate that the impact
on the information asymmetry reduction and the agency conflict mitigation is the
strongest when the two trends are leveraged in parallel, which leads to conclu-
sion that the two trends explored in the paper are indeed mutually-reinforcing. The
results also indicate that the potential performance improvements driven by digitali-
zation and hence the mitigating impact on the conflict are the strongest in the sectors
stronger affected by ecosystems. Our conclusion is consistent with propositions by
Yrjold (2020), Schweiger et al. (2016) and Fenwick et al. (2019).
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6 Conclusions

In this paper we explored two ways in which digital technologies are changing the busi-
ness environment: digital transformation driven by technologies as blockchain, Al, etc.
and transformation of business model through adoption of ecosystem-based models.
Previous empirical research and conceptual papers suggested that digitalization has a
mitigating impact on the principal-agent conflict and this impact is the strongest when
digitalization and business model transformation occur together. In order to test this
hypotheses, we analyzed the dynamics of annual shareholder meetings. We looked
at the number of shareholder-sponsored proposals received for voting as a proxy for
shareholder activity and the percentage of management-sponsored proposals that pass
voting as a measure of shareholder hostility towards the management.

Consistent with our hypotheses, we found that digital transformation has a mitigat-
ing impact on the principal-agent conflict in the organization. Shareholders are more
active yet not more hostile towards the management. The results are most significant
in sectors where ecosystem-based business models are widespread, indicating that the
two trends reinforce each other. To the best of our knowledge, our paper is among the
first providing the direct empirical evidence on the two trends explored with regards to
corporate governance and the agency conflict mitigation.

We believe that the results have important practical implications. Overall, they indi-
cate that leveraging the emerging transformative digital technologies and ecosystem-
based business models is an opportunity for shareholder value creation and should not
be missed out. First, we see that active digitalization creates corporate environment
less prone for information asymmetry abuse which results in a weaker agency conflict.
Second, the results indicate that shareholders appreciate the performance improvement
potential from applying ecosystem-based business models in parallel with digitalization
which also results in agency conflict mitigation.

We acknowledge a number of important limitations of our study. First of all, we use
a very general proxy for digital transformation, i.e. any application of blockchain tech-
nology. Our analysis would have been more accurate if we had considered only applica-
tions specific to corporate governance. Secondly, we understand that blockchain is just
one example of a digital technology and that the analysis would benefit from a robust-
ness check with other digital technologies. Thirdly, since we do not have an explicit
proxy at corporate level for the adoption of an ecosystem-based business model, we
remained at the sector level in our analysis. We understand that even in sectors unaf-
fected on the whole by business model innovation, certain individual companies are
adopting the platform business model. At the same time, it is possible that certain sec-
tor characteristics make the impact of the digital transformation stronger. Fourthly, we
acknowledge that there may be other unobserved corporate characteristics that result
in higher numbers of shareholder-sponsored proposals, not currently captured by our
analysis. Fifthly, we understand that the cause-effect relationship needs further explo-
ration. Investments in digital technologies are typically long-term and our analysis is
currently limited to the short-term. Sixthly, due to data availability our analysis is based
on a sample of US-traded firms. We understand that expanding the analysis to other
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geographies and other research methods (e.g., case studies) may provide additional

important insights.

Nevertheless, we believe that our study is a valuable contribution to the literature
on both corporate governance and digitalization. We intend to overcome the identified
limitations in subsequent research.

Appendix: Variables used in the research

Variable

Description

Blockchain

At least 1 shareholder proposal

Number of shareholder proposals
Share of management proposals passed
Company size

Growth rate

Profitability

Market to book ratio

Leverage

Institutional ownership

Insider ownership

Sector dummies

Dummy variable equal to 1 if a company has a confirmed
blockchain initiative, such as participation in a consortium or
development of a in-house blockchain solution (Source: open
sources, internet search)

Dummy variable equal to 1 if a company received at least
one shareholder-sponsored proposal for the annual meeting
(source: ISS voting database)

Number of shareholder-sponsored proposals received by a firm
for the annual meeting (source: ISS voting database)

% of passed management-sponsored proposals at the meeting
(source: ISS voting database)

Natural logarithm of the company’s market capitalization
(Source: CapitallQ)

Compound annual growth rate of revenues for 3 years prior to
the meeting (Source: CapitallQ)

Company’s EBITDA divided by the company’s revenues
(Source: CapitallQ)

Ratio of company’s market capitalization to the company’s
book value of equity (Source: CapitallQ)

Ratio of company’s total debt to the total book value of equity
(Source: CapitallQ)

Fraction of company’s shares owned by institutions (Source:
CapitallQ)

Fraction of company’s shares owned by company’s insiders
(Source: CapitallQ)

Set of variables identifying the main sector of operations for a
firm (Energy, Materials, Industrials, Consumer discretionary,
Consumer staples, Healthcare, Financials, IT, Communica-
tion services, Ultilities, Real Estate) as reported in CapitallQ
database (Source: CapitallQ)
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