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ABSTRACT ARTICLE HISTORY
In this study, we examine the determinants of social media adop- Received 9 October 2019
tion by local banks and its consequences. We use a unique data- Accepted 19 May 2020

set covering almost 600 local banks in Poland during the
2010-2016 period. This dataset contains information on the activ-
ity of local banks in social media, their financial performance and
branch locations as well as the information on bank customers
obtained from sociological surveys. We find the likelihood of
social meFila adopFlon .posmvelly .rela}ted to .bank size and the JEL CLASSIFICATIONS
technological and financial sophistication of clients. We show also G21; G20; M30

that the impact of factors related to local competition is condi-

tional on the performance of neighboring banks already present

in social media. Finally, we establish that social media adoption

helps local banks to defend their interest margins in the environ-

ment of low interest rates and intensifying competition. Therefore,

our study suggests that social media can be used as a tool to

develop a business model based on frequent interactions with cli-

ents and close relationships.

KEYWORDS

Social media; banks; local
competition; bank
performance

1. Introduction

Social media was one of the main driving forces of sociological as well as business
changes during the last decade for two reasons. First, the number of social media
users increased from 0.97 billion in 2010 to 2.46 billion in 2017 worldwide. This
number is estimated to rise further to around 3.02 billion users by 2021 (eMarketer,
2017; We Are Social, 2018). Second, social media offered a wide range of previously
unprecedented business opportunities. It provided companies with new means for
strengthening long-term relationships (Durkin et al.,, 2014; Kaplan & Haenlein, 2010;
Laroche et al., 2012; Lipsman et al., 2012; Mangold & Faulds, 2009), improving the
efficiency of customer-oriented or relationship marketing (Cawsey & Rowley, 2016;
Edelman, 2010; Gallaugher & Ransbotham, 2010; Pozza, 2014), increasing consumer
engagement (Bolton, 2011; Tsimonis & Dimitriadis, 2014), stimulating brand
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awareness, loyalty, and trust (Farshid et al., 2011; Laroche et al., 2013; Larsson &
Viitaoja, 2017; Silver & Vegholm, 2009), spreading positive word-of-mouth informa-
tion (Gruen et al, 2006), facilitating knowledge sharing (Behringer & Sassenberg,
2015; Gandomi & Haider, 2015), and meeting heightened customer expectation of
personalisation (BCG, 2018).

Despite the extraordinary growth in popularity of social media among potential
customers and the tremendous business opportunities created therewith, not all
industries and firm types showed equal vigor in social media-related activities. Local
banks operating in Poland constitute an interesting example of an important business
sector clearly lagging behind other financial intermediaries with respect to social
media usage. For this reason, we intend to examine the difficult love story between
local banks and social media. Polish local banks as a sector adopted social media only
recently. In 2012, only 7.7% of local banks were using social media to communicate
with clients, whereas all commercial banks with nationwide branch networks were
active on social media. Moreover, local banks favored the use of Facebook and
adopted other social media types sporadically. By the end of 2017, only 0.5% and
6.1% of local banks employed Twitter and YouTube, respectively. The slow pace of
social media adoption by local banks seems surprising, because theoretically local
banks applying a business model based on relationships, direct contact with clients,
and soft information gathering should benefit significantly from social media use.

Our investigation has two goals. On the one hand, we analyse the factors deter-
mining local banks’ decisions to adopt social media. On the other hand, we investi-
gate the impact of these decisions on the banks’ financial performance. To achieve
our research goals, we amalgamate several data sources: a unique and dynamic data-
set of local banks’ activity in social media, financial statements of local banks, the
geo-location of bank branches, sociological surveys, official demographic and eco-
nomic statistics, and information on local banks’ public issuance of debt instruments.
To infer the determinants of social media adoption, we estimate panel logit models.
To assess the impact of social media adoption on bank performance, we employ
dynamic panel models and the GMM estimator. All models control for bank-specific
factors, local economic and demographic situations, local banking competition, and
macroeconomic tendencies.

As expected, logit panel model estimation reveals the likelihood of social media
adoption increasing in accordance with the banks’ size of operations as well as clients’
financial and technical sophistication. For example, this probability is higher when
more people in a local banking market served by a given bank use computers and
Internet banking services. In contrast, the results pertaining to the role of competitive
factors and forced imitation are partially surprising. The sheer presence of peers com-
municating with clients through social media in the vicinity of a given bank has a
negative effect on the dependent variable in logit models. However, when we control
for the profitability of social media-active local competitors, we find that only the
presence of relatively poorly performing competitors discourages other local banks
from engaging in social media. The presence of relatively well-performing social
media-active peers influences the likelihood of social media adoption in the opposite
direction. We explain these empirical patterns by the fact that a low relative
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profitability may be interpreted as a sign of poor-quality management. Consequently,
if presumably poorly managed banks decide to adopt social media, this decision does
not seem to be worth imitating; in contrast, when well-performing banks—which we
assume are also well-managed—embrace social media, their example should more
easily find followers.

The adoption of social media is found beneficial for local banks in our sample. In
general, it helps local banks to defend their interest margins in an environment char-
acterised by diminishing interest rates and rising competition. Dynamic panel model
estimations show that social media-active local banks report higher interest income,
net interest margins, and operating profitability. They also attract more deposits.
These empirical patterns may be explained by the fact that social media enables local
banks to strengthen their business models based on relationships and frequent con-
tacts with clients. The observed regularities, particularly increasing interest margins,
are also concordant with the view that local banks more successfully lock-in their cus-
tomers in the existing relationships through social media use. Moreover, we obtain
weak evidence that the positive effects of social media engagement take time to
appear. Finally, we show that Facebook comments count more than ‘likes’ as predic-
tors of local bank performance, and that having many comments will additionally
improve local banks’ interest income and net interest margins.

These research outcomes are stable and withstand several robustness checks, and
they are unlikely to be distorted by endogeneity and any reverse-causation phenom-
ena. The results are not only insensitive to changes in econometric procedures and
the application of alternative definitions of local banking markets, but also account
for banks’ more aggressive, multi-channel social media strategies. Moreover, the rela-
tionship between Facebook’s presence and local banks’ performance only in the case
of Facebook comments exhibits some weak signs of non-linearity.

The originality of our empirical analysis stems above all from the fact that, to the
best of our knowledge, it constitutes the first attempt in the literature to investigate
social media adoption by local banks. We are not aware of any works directly com-
parable to our study. Additionally our investigation contributes to the literature in
three ways. First, unlike the vast majority of existing studies using static dataset, we
use a dynamic dataset of banks’ social media activities. Thus, we can address crucial
causality issues by applying appropriate lag structures. Moreover, our inferences use
local banks’ objective, historical, and measurable information on social media adop-
tion; therefore, we are not obliged to rely on survey data. Second, we concentrate on
the financial drivers of social media adoption and its financial consequences.
Consequently, this investigation complements the scarce evidence on financial aspects
of social media adoption by banks. Extant studies mainly concentrate on the role of
social media in bank relationship marketing (e.g. see Gallaugher & Ransbotham,
2010; Hinson et al.,, 2012; Mitic & Kapoulas, 2012; Wongsansukcharoen et al., 2015).
Academicians adopting financial perspectives usually focus on specific issues such as
influence of social media on the observability of depositor action (Kiss et al., 2014)
and the impact of rating and verbalised emotions on bank performance (Tang et al,
2016). When we consider the scope of investigation, a recent work by Giaretta and
Chesini (2019) is the closest to our study. However, this work considers a different
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type of banks and analyses their experiences over a shorter time period. Third, our
paper broadens our knowledge of small, local bank functioning. Despite their rela-
tively modest scale of operations, these banks play an important economic role in
numerous countries by alleviating the financial constraints of small and medium sized
enterprises (SMEs; Berger et al., 2017; Berger & Udell, 2002; Hasan et al, 2017;
Hower, 2016; Petersen & Rajan, 1994).

The remainder of this paper is structured in five parts. Section 2 presents the insti-
tutional background of our investigation. Section 3 develops hypotheses on the local
banks’ decision to adopt social media and the consequences thereof for bank per-
formance. Section 4 describes our data sources and empirical strategy. Section 5 dis-
cusses the empirical results. Section 6 contains robustness checks while Section 7
concludes the paper and presents the managerial implications of our findings.

2. Institutional background—Ilocal banks and their social media activity
in Poland

The Polish financial system is dominated by banks. Data from the National Bank of
Poland show that bank assets accounted for approximately 73% of all financial insti-
tution assets in recent years (NBP, 2017). In 2017, the banking system comprised 616
institutions: 35 commercial banks, 553 cooperative banks, and 28 credit institution
branches (PFSC, 2018). Cooperative banks are small, with very limited geographical
reach, usually encompassing one or two counties. For this reason, we call these banks
local banks in this paper. Local banks mainly perform basic financial intermediation
functions, specialise in relationship lending and gathering of soft information thanks
to their proximity with customers. Consequently, very few cooperative banks issue
debt instruments. For example, during the period 2010-2017, the maximum number
of local banks listed on the Catalyst market (the Polish bond market) was 22. Despite
their large number, local banks hold only 7% of the banking sector assets. However,
because of the specificity of their business model, local banks account for as much as
30% of all the bank branches and 20% of the banking staff (PFSC, 2018). They also
play a disproportionally important role in alleviating the SME’s financial constraints
(Hasan et al., 2017). Within local banking markets, local banks compete with around
20 large commercial banks having extensive nationwide branch networks.

The local banks’ interest income, contributing to 77% of the operating income in
2017, remains the most important driver of their profitability. However, the interest
margins of local banks diminished substantially during the last few years (from 4.1%
in 2010 to 2.9% in 2017), leading to deterioration of their ROA (from 1.1% in 2010
to only 0.5% in 2017) (PFSC, 2018). Although profitability is not the main goal of
cooperative banks, profit is the main source of their capital increases necessary to
expand activities and meet the rising regulatory requirements. Two factors contrib-
uted to the reduction of local banks’ interest margins: increasing competition in the
local banking market, and declining interest rates in Poland, which currently stand at
the historically lowest level (since 2010, the main interest rates of the central bank
dropped by 50%).
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Local banks serve customers mainly through branches, lagging significantly behind
commercial banks in Internet and mobile banking implementation (Filip et al., 2017)
as well as social media adoption. In 2010, 40% of commercial banks were active in
social media, and 7 years later this share reached 90%. In contrast, local banks were
almost totally lacking in social media in 2010. Even today, for every four local banks,
only one is present in any social media.

Despite the enormous variety of social media, Facebook and YouTube remain the
most popular platforms in Poland’s banking sector, as in other countries (EFMA,
2013; eMarketer, 2017; We Are Social, 2018). As regards Polish local banks, not only
a small part of them use social media, but also they use a lesser number social media
types. In 2010, all of the local banks active in social media were active only in one
type of social media. Even 7 years later, in 2017, about 85% of them were still using
only one social media type. Currently, some local banks are using two channels, but
only two banks use three platforms. According to our data, Facebook remains the
most popular platform for local banks. Almost 25% of them have tried to use
Facebook from 2010 to 2017 (in 12 cases, the local bank’s presence was incidental
and discontinued). The interest in Facebook has been growing steadily over the last
7 years. Local banks reveal very limited or marginal use of other types of social media.
Given the local banks’ limited scope and frequency of using different types of social
media and the requirements of statistical inference, we focus exclusively on the banks’
Facebook activities in this study.

3. Literature review and hypotheses development

We base our hypotheses on two strands of the literature. The first strand elucidates
the reasons for local banks’ adoption of social media. The second strand considers
the impact of social media on local bank performance.

3.1. Local bank adoption of social media

The financial literature on the determinants of banks’ social media adoption is mod-
est. Therefore, to substantiate our hypotheses, we additionally employ earlier studies
on the Internet and mobile banking adoption as well as social media adoption by
non-financial entities. Three factors seem to play a primordial role in shaping the
decision of banks on engaging in social media-related activities. These factors are
competitive pressure, size of operations, and customer characteristics.

With regard to competitive considerations, Hernandez-Murillo et al. (2010) find
that the adoption of online banking by US banks during the 2003-2006 period was
faster in markets where their rivals were already active in the new distribution chan-
nels. Similarly, with regard to mobile banking adoption, Mullan et al. (2017) under-
line the significant role of new technologies in maintaining market share and
customer relationships. Moreover, external pressures are frequently highlighted as an
important driver of non-financial firms’ electronic commerce or social media adop-
tion (e.g. see Cao et al., 2018; Grandon & Pearson, 2004). As indicated in the previ-
ous section, Polish local banks compete with their peers as well as the large
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commercial banks having nationwide presence. The latter, as a sector, adopted social
media earlier than the local banks. Therefore, considering the existing literature and
the specificity of the Polish banking sector, we expect the local banks’ social media
adoption to be positively related to the presence of commercial bank branches and
branches of local banks already active in social media in the vicinity of local banks.
We thus present our predictions in the following hypothesis:

H1: The local banks’ adoption of social media is positively related to local competition
stemming from large commercial banks and other local banks already active in
social media.

H1 assumes that local banks are forced to adopt new technologies and social media as a
strategic response to competitive threats. However, as Paniagua and Sapena (2014)
underline, the utility of social media networks is fully exploited only when a critical
mass of agents is reached. Considering the local banks’ limited size and scope of
operations in Poland, they probably cannot capture the positive effects of social media
engagements, particularly in the early implementation stages. The lack of quick and
demonstrable successes of social media pioneers among local banks may deter
neighboring banks from investing resources in creation of social media networks.
Therefore, the negative varication of H1 is also possible.

Size of operation constitutes the second factor which should positively influence
the decision to adopt social media. Empirical evidence substantiating this claim comes
from both the early literature on online banking adoption as well as the literature on
social media adoption by non-financial entities. For a sample of 1618 US commercial
banks, Courchane et al. (2002) find that the probability of investing in Internet bank-
ing was positively influenced by the banks’ market share, while Hernandez-Murillo
et al. (2010) show that (in the sample described above) both the size and the fact of
belonging to a holding company favored the decision to adopt online banking serv-
ices. With regard to non-financial entities, Thong and Yap (1995), Wamba and
Carter (2014), and Cao et al. (2018) report that the size of operations is positively
related to the probability of adopting information technologies or social media.
Additionally, several studies indicate that the lack of knowledge (Bogea et al., 2018),
shortage of qualified personnel (Michaelidou et al., 2011), insufficient internal finan-
cial resources (Dahnil et al., 2014) and difficulties in obtaining resources necessary to
finance investments and costs related to social media adoption (Giaretta & Chesini,
2019) are important barriers to implementing social media. All these barriers should
diminish in size. Consequently, we conjecture that relatively large local banks adopt
social media faster. Thus, we expect a positive relationship between a local bank size
and the probability of social media adoption and formulate the following hypothesis:

H2: The probability of social media adoption by local banks is positively related to the
size of bank operations.

While we predict the positive verification of H2, the literature on non-financial firms
suggests the possibility of a negative verification. For example, considering 45 wineries,
Galati et al. (2017) demonstrate that small firms are more involved in social media, as
shown by high values of intensity, richness and responsiveness compared to other firms.

The demand for engagement in social media should also play a non-trivial role in
banks’ decisions on their communication and distribution channels. The existing
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literature suggests that this demand is mainly shaped by customer or market charac-
teristics. Courchane et al. (2002) find that banks are more likely to offer online serv-
ices in regions with a high percentage of college enrollees or elevated income per
person. Szopinski (2016) reports that the adoption of online Internet banking services
in Poland is influenced by the use of Internet and other banking products, as well as
trust in commercial banks. Durkin et al. (2015) underline the relevance of customer
age as a determinant of Facebook appropriateness for achieving banks’ goals. For
non-financial firms, several authors claim that customers’ mass adoption of social
media is an important factor for companies’ adoption-related decisions (e.g. see
Bogea et al., 2018; Sinclaire & Vogus, 2011). Consequently, we expect a positive rela-
tionship between financial sophistication and social media adoption. To be more spe-
cific, we conjecture that the local banks operating in regions populated by clients
who are relatively well familiarised with new technologies and online banking to be
more eager to adopt social media. We thus state this prediction in the follow-
ing hypothesis:

H3: Local banks serving customers familiarised with new technologies and online

banking are more willing to adopt social media.

Hypotheses H1 to H3 are based on the existing literature. In contrast, our final
hypothesis, which is related to the determinants of local banks’ social media adoption,
originates from a specific trait of the Polish cooperative banking sector. As mentioned
in Section 2, some cooperative banks issued publicly debt instruments during the
sample period on the Catalyst market. As a result, a new group of stakeholders—the
bondholders—became important for these banks, who for the first time were obliged
to engage in investor relationship activities. We conjecture that banks with debt
instruments listed on the Catalyst market have stronger incentives to adopt social
media than other local banks. Our line of reasoning is supported by the recent work
of Chauhan and Kumar (2018), who find positive firm evaluation effects associated
with non-financial disclosure in an emerging economy. Thus, we expect a positive
relationship between bond listings and social media adoption and present the follow-
ing hypothesis:

H4: Local banks with listed bonds have stronger incentives to adopt social media than

their peers.

3.2. Impact of social media on local banks’ performance

Studies examining the impact of social media on banks’ financial performance are
rare. Therefore, as in the previous subsection, we employ the Internet banking litera-
ture as well as the literature on the performance of non-financial companies to justify
our hypotheses.

Previous studies generally agreed that banks benefit from the addition of online
banking to the traditional bank distribution channels. DeYoung et al. (2007) find that
the described change led to nontrivial increases in profitability for US community
banks. Furthermore, the Internet delivery channel had little effect on the composition
of bank loan portfolios, but modified the structure of deposit base. Similarly, Ciciretti
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et al. (2009) provide evidence of a positive relation between Internet adoption and
bank profitability for Italian banks. They also establish that banks adopting Internet
services diversify more their assets as they reach new industries and geograph-
ical markets.

Abundant literature on the influence of social media on non-financial firms’ per-
formance underlines the prevalence of positive adoption effects. For example, Hong
(2012) shows that the adoption of social media by newspapers is positively associated
with increasing readership. Kim, Koh, et al. (2015) demonstrate that the social media
activities of restaurants have a positive impact on firm value. Lam et al. (2016) estab-
lish that social media initiatives improved the operational efficiency and innovative-
ness of firms in different industries. Drummond et al. (2018) find that social media
enabled entrepreneurial firms in the craft brewing and artisan food sectors to co-
operate with network actors on new products and services and facilitated supply
chain and logistical operations.

Since social media can help local banks to defend their market shares, reach new
customers, and develop business models based on relationship lending and contacts
with clients, and considering the reviewed empirical evidence, we expect social media
implementation to have a positive impact on the performance of local banks.

H5: The adoption of social media contributes to the improvement of local banks’
performance.

The expected positive influence of social media on local banks’ performance may,
however, be modified by two factors: time and customer engagement. We discuss the
relevance of these two factors below. With regard to the time factor, the literature
suggests that the effects of social media adoption might be delayed till the number of
social media network participants is sufficiently high. Hernando and Nieto (2007)
establish that the impact of Internet banking adoption took time to appear in a sam-
ple of Spanish banks. This impact was significant for profitability three years after
adoption. Moreover, as mentioned earlier, Paniagua and Sapena (2014) show that the
impact of social media on the stock performance of Spanish firms was positive only
after the social media presence exceeded a certain threshold (180 to 240 thousand
‘likes’ for Facebook and 4.1 to 4.3 thousand followers on Twitter). Finally, the results
reported by Malaquias et al. (2018) suggest that in the case of new technologies adop-
tion and its consequences important effects of time exist. For those reasons, we
expect a positive link between a bank’s experience in social media and its financial
performance. Consequently, we conjecture that the positive impact of social media
adoption should be more pronounced for the so-called early adopters. Hypothesis H6
reflects this prediction.

Hé6: The positive relationship between social media adoption and local banks’
performance strengthens in time.

Finally, the social media literature indicates that customer engagement and senti-
ment count for firm performance. Tang et al. (2016) analyse the relationship between
electronic word-of-mouth and firm profitability for a sample of 68 US banks. They
find that both star ratings and verbalised emotions (especially negative ones) are
good predictors of bank performance. Similar phenomena were observed for other
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industries. Kim, Lim, et al. (2015) provide evidence that overall rating is the most
salient predictor of hotel performance. Hsu and Lawrence (2016) demonstrate that
the volume, valence, and growth of online word-of-mouth exacerbated the negative
effects of product recall announcements on firm values. Oh et al. (2017) show that
consumer engagement behavior correlated positively with first weekend movie box-
office gross revenue. Thus, we expect a positive relationship between, on the one
hand, customer satisfaction and engagement and, on the other hand, the impact of
social media adoption on local bank performance. We express this prediction in
Hypothesis H7.

H7: Customer satisfaction and engagement stimulate the positive relationship between
social media adoption and local bank performance.

4, Data and methodology
4.1. Data

In our study we employed six data sources. First, we hand-collected detailed informa-
tion about the Facebook activity of 558 local banks in Poland during the 2010-2016"
period. More specifically, we gathered data on the number of posts published yearly
by each bank, and the number of Facebook ‘likes’ and comments. This dataset
enabled us to construct five variables linked to the social media activity of banks. A
binary variable FB.ACTIVE encodes the years in which a bank was active in
Facebook, that is, publishing Facebook posts. FB.POSTS represents the number of a
bank’s Facebook posts published in a given year. FB.YEARS is calculated as a year
number since the first published post on Facebook, and is a proxy for the bank’s
Facebook experience. Finally, FB.LIKES and FB.COMMENTS denote the average
number of ‘likes’ and comments, respectively, recorded in a given year on a post of
the bank.

Second, we gathered financial statements of the analysed local banks for the period
2009-2015. We then used this dataset to construct numerous bank-level variables
reflecting the banks’ specificity, and then employ them in regression analysis to explain
the determinants of Facebook adoption or the effects of using Facebook. We also con-
struct variables describing a bank’s size (measured using a natural logarithm of the
bank’s assets, its second power, or the natural logarithm of the number of the bank’s
branches, that is, LN.A, SQRLN.A, and LN.BRANCHES, respectively), loans-to-assets
ratio (LOANS), equity-to-assets ratio (EQUITY), income structure (NIL.SHARE), oper-
ating profitability (PROFIT), cost control (OVERHEADS), net interest margin (NIM),
interest income on loans (INT.INC), interest cost on deposits (INT.COST), and growth
rate of loans or deposits (LOAN.GR and DEPO.GR, respectively).

Third, we enriched our bank-level variables dataset with information from the
Catalyst market on the publicly listed bonds of local banks. Thus, we construct a
BOND.ISSUANCE binary variable that takes the value of 1 when the bank’s bonds
are publicly listed in a given year, and 0 otherwise. This variable allows us to identify
the banks engaged in investor relationship management activities and thus more
likely to be active in Facebook.
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The fourth data source of this study comprises the addresses of all bank branches
in Poland® (local banks as well as their commercial competitors having branches
nationwide) between 2009 and 2015. We geo-located all the branches and utilised this
information to reflect the Facebook activity of a bank’s neighboring competitors. As
almost all commercial banks were active in Facebook during the analysed period, the
presence of commercial bank branches in a given local bank’s neighborhood could
represent a direct incentive to adopt social media. Consequently, for each local bank
branch, we calculated the share of the commercial bank branches out of all bank
branches operating within a radius of 5km.” By averaging this indicator over all the
branches of a given local bank, we obtained the variable COMM.BANKS.AROUND,
which directly describes the presence of commercial banks around a given local bank.
In this manner, we constructed two variables reflecting the presence of Facebook-
active local peer banks and their branches around a given local bank’s branches
(FB.AROUND.BANKS and FB.AROUND.BRANCHES). Finally, our variables
FB.AROUND.PROFIT.BANKS and FB.AROUND.PROFIT.BRANCHES describe the
presence of highly profitable Facebook-active peer local banks and their branches
within a radius of 5km from a given local bank.*

Our fifth dataset describes the familiarity of people with new technologies and
online banking in the local banks’ neighborhood. We employed data from the Social
Diagnosis, that is, a periodic survey of approximately 35 thousand individuals from
approximately 12 thousand Polish households. As the survey is carried out every two
years, we used the data from the 2009, 2011, 2013, and 2015 survey rounds, assuming
that each survey round’s results are valid also for the preceding year. Using the Social
Diagnosis data, we can calculate the share of the population (aged 18 or more) using
computers, the Internet, banking services, and e-banking services at the county level.
By combining this county-level information with the data of each local bank’s branch
locations, we can describe the bank’s potential clients by averaging these indicators
over the counties covered by a given bank, whereas the number of the bank’s
branches in individual counties is used as a weight. Thus, we obtain the variables
COMPUTER.USE, INTERNET.USE, BANK.USE, and INTERNET.BANK.USE.

Finally, we employ the county-level information provided by the Polish Central
Statistical Office (the sixth data source) to describe the situation in all the 380 Polish
counties. We measure the unemployment rate, salary level, and population density at
the county level, and then translate these county-level indicators into our bank-level
variables UNEMPL, SALARIES, and POPUL by calculating for each bank the average
value weighted with the number of a bank’s branches in individual counties. The set
of measures describing a bank’s local environment is then finally augmented with the
BANKS variable illustrating the number of competitors in a local banking market.
Although this variable is transformed from the county level to the bank level aggrega-
tion in the same manner as UNEMPL, SALARIES and POPUL, it is based not on the
data provided by the Polish Central Statistical Office, but on our already-mentioned
fourth data source comprising the addresses of all bank branches in Poland.

Table 1 details all the employed research variables, while Table 2 provides descrip-
tive statistics based on the number of observations utilised in the study’s first esti-
mated specification. Table 2 reveals that approximately 10% of our observations
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Table 1. Variable definitions.

Variable Definition

Panel A. Bank's Facebook activity.

FB.ACTIVE A binary variable taking the value of 1 if a bank published Facebook posts in a
given year, and 0 otherwise

FB.POSTS Number of Facebook posts published in a given year

FB.YEARS Year number since the first published post on Facebook (0 for banks that never
published a Facebook post before)

FB.LIKES Number of Facebook ‘likes’ received in a given year per one published post

FB.COMMENTS Number of comments received on Facebook in a given year per one

published post
Panel B. Bank specificity.

LN.A Natural logarithm of assets at constant prices

SQR.LN.A Squared natural logarithm of assets at constant prices

EQUITY Equity to total assets ratio

LOANS Loans to total assets ratio

NIL.SHARE Net interest income to operating income ratio

PROFIT Operating return on average assets

LOANS.GR Yearly growth rate of loans at constant prices

DEPO.GR Yearly growth rate of deposits at constant prices

NIM Net interest margin, that is, net interest income to average assets ratio

INT.INC Real interest income on average loans (adjusted for inflation)

INT.COST Real interest expenses on average deposits (adjusted for inflation)

OVERHEADS Overheads to operating income ratio

LN.BRANCHES Natural logarithm of number of branches

Panel C. Bond issuance.

BOND.ISSUANCE A binary variable taking the value of 1 if a bank’s bonds are publicly listed, and
0 otherwise

Panel D. Facebook activity of neighboring banks.

COMM.BANKS.AROUND Share of supra-local commercial bank branches out of all bank branches operating
within a radius of 5km from a given local bank®

FB.AROUND.BANKS Share of Facebook-active local banks out of all local banks operating within a
radius of 5km from a given local bank®”

FB.AROUND.PROFIT.BANKS Share of Facebook-active local banks with high profit out of all local banks
operating within a radius of 5km from a given local bank®<

FB.AROUND.BRANCHES Share of branches of Facebook-active local banks out of all branches of local

banks operating within a radius of 5km from a given local bank*”
FB.AROUND.PROFIT.BRANCHES  Share of branches of Facebook-active local banks with high profit out of all
branches of local banks operating within a radius of 5km from a given
local bank®"<
Panel E. People’s familiarity with new technologies.

COMPUTER.USE Share of county population (aged 18 or more) using computers®
INTERNET.USE Share of county population (aged 18 or more) using the Internet®
BANK.USE Share of county population (aged 18 or more) using banking services®
INTERNET.BANK.USE Share of county population (aged 18 or more) using e-banking services®
Panel F. Local environment.

UNEMPL Unemployment rate in a countyd

SALARIES Ratio of average salary in a county to a country’s averaged

POPUL Population density (people per km?) of a countyd

BANKS Number of banks operating in a county®

aAverage value for all branches of a given bank.

bFacebook-active local bank denotes a local bank whose FB.ACTIVE is equal to 1.

cA local bank with high profit is a bank whose PROFIT is above the country-year median for all local banks.

dif a given bank operates in more than one county, the value is an average, whereas the number of the bank’s
branches in individual counties is used as a weight.

concern Facebook-active banks with a maximum seven years’ social media experience.
While the average number of posts a bank publishes in a year seems relatively limited
(5.605), it should be noted that this average is approximately 10 times greater for
only Facebook-active banks. Finally, Facebook users seem to primarily respond to
banks’ Facebook activity by granting ‘likes’, as the average number of ‘likes’ per each
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post a bank publishes is approximately 15 times greater than the number of com-
ments received.

4.2. Methodology

To test hypotheses H1 to H4, we apply panel logit models with robust standard errors
to our bank-year data. The models explains probability that a given local bank starts
Facebook activity in a given year. Equation (1) illustrates the general construction of
our logit panel models:

bank specificity, ;;
local environment;_;
Facebook activity of neighboring banks, ; (1)
people’s familiarity with new technologies; |-
bond issuance;_q;
year dummies

FB.ACTIVE, = f

In all specifications, we control for the bank specificity (LN.A, EQUITY, LOANS,
NIL.SHARE, PROFIT, and LOANS.GR), local environment (UNEMPL, SALARIES, and
POPUL) and macroeconomic conditions (year dummies). In addition, by employing
different sets of supplementary variables, we test our hypotheses individually. First, to
verify H1, we use regressors describing the Facebook activity of neighboring banks’
(COMM.BANKS.AROUND, FB.AROUND.BANKS, FB.AROUND.PROFIT.BANKS,
FB.AROUND.BRANCHES, and FB.AROUND.PROFIT.BRANCHES). Second, in order
to test the veracity of H2, we focus on the coefficient of LN.A, use both LN.A and its
square (SQR.LN.A) to investigate the potential nonlinearities, or replace LN.A with an
alternative measure of the bank’s size, that is, LN.BRANCHES. Third, with regard to
H3, we introduce regressors reflecting the familiarity of people with new technologies
(COMPUTER.USE, INTERNET.USE, BANK.USE, and INTERNET.BANK.USE).
Fourth, to verify H4, we apply the BOND.ISSUANCE variable. As the variables used to
verify each hypothesis are characterised by different sets of observations with missing
values, we estimate separate models for each hypothesis, that is, with all control varia-
bles and an additional set of variables related specifically to the currently tested hypoth-
esis. This procedure reduces the drop in the sample size due to missing observations.
Nevertheless, as a kind of a robustness check, we finally estimate horse race type models
in which we simultaneously employ regressors from all the variable groups in Equation
(1). In this manner, we check whether all the identified factors independently influence
the Facebook activity of local banks.

To verify hypotheses H5 to H7, we apply a different technique, that is, dynamic
panel regression models which are estimated using the GMM-SYS procedure pro-
posed by Blundell and Bond (1998). This procedure allows for including lagged
dependent variables into the set of regressors. By applying this method and treating
the lagged dependent variables as just sequentially exogenous explanatory variables,
we control for the potential persistence in bank performance. Equation (2) gives the
general construction of our dynamic panel models used to explain the bank perform-
ance indicators:
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performance indicator,_; _,;
bank specificity, ,;
erformance indicator, = f local environment;_;;
t t—1;
. . /
Facebook activity and customers response, ,_;;
year dummies

()

As dependent variable, we choose six performance indicators related to the core
activities of local banks. These variables reflect a bank’s loans and deposit growth
rates (LOANS.GR and DEPO.GR, respectively), net interest margin (NIM), interest
income on loans (INT.INC), interest expenses on deposits (INT.DEPO), and oper-
ational return on assets (PROFIT). In all specifications, we include the lagged values
of the dependent variables and control for bank specificity (LOANS, EQUITY,
OVERHEADS, LN.A, and NIL.SHARE in regressions for LOANS.GR, DEPO.GR and
PROFIT), local environment (UNEMPL, SALARIES, POPUL and BANKS), and
macroeconomic situation (year dummies). Then, to test the veracity of hypotheses H5
to H7, we use different variables explaining a bank’s Facebook activity and its cus-
tomer’s Facebook response. First, to verify H5, we apply FB.ACTIVE or FB.POSTS as
additional regressors. In case of H6, we use FB.YEARS apart from FB.ACTIVE.
Finally, with regard to H7, the variables FB.LIKES or FB.COMMENTS supplement
the baseline FB.ACTIVE variable. We expect a bank’s Facebook activity to have a
relatively quick impact on its loan or deposit growth rates. Therefore, in specifications
explaining these two performance indicators, we introduce unlagged regressors
describing a bank’s Facebook activity. In contrast, the impact on margins and profits
takes time to occur. Consequently, the regressors of Facebook activity are lagged by
one period for the remaining specifications.

5. Results

In this section, we present the empirical results related to our hypotheses. To preserve
presentational simplicity, we address the hypotheses on adoption of social media
(H1-H4) in the following subsection (5.1), and the hypotheses on the impact of social
media adoption on local bank performance (H5-H7) in subsection 5.2.

5.1. Adoption of social media

Table 3 tests hypothesis H1 and investigates the determinants of local bank Facebook
activities in the context of the Facebook activity of the neighboring banks. In separate speci-
fications of Panel A, we investigate the impact of different types of banks. First, Specification
(1) observes that the vicinity of commercial banks (COMM.BANKS. AROUND), which
are generally active in social media, does not influence a local bank’s Facebook activity
in a statistically significant manner. This result is not surprising when we consider the
differences in business models, served clients, and areas of operation between
these types of banks. Consequently, local banks exhibit limited willingness to follow the
paths of their commercial social media-active counterparts operating in the same
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Table 3. Determinants of local banks’ Facebook presence: Impact of neighboring banks’
Facebook presence.

M @) ©) 4) )

Dependent variable: FB.ACTIVE, FB.ACTIVE, FB.ACTIVE, FB.ACTIVE, FB.ACTIVE,
Panel A. Estimation results.
LN.Acq 0.634*** 0.553%** 0.544%** 0.548*** 0.538***
(0.111) (0.114) (0.115) (0.114) (0.115)
EQUITY —16.38%** —16.14%%* —16.32%%* —16.18%+* —16.40%+*
(2.991) (3.268) (3.267) (3.267) (3.267)
LOANS, 0.925* 0.672 0.597 0.677 0.598
(0.511) (0.574) (0.575) (0.574) (0.576)
NI.SHARE_, 1.411 1.911 1.926 1.922 1.941
(1.322) (1.319) (1.316) (1.319) (1.319)
PROFIT,, 41.33%%* 41.37%%* 40.56%** 41.27%%* 40.33%%*
(8.783) (9.489) (9.463) (9.488) (9.465)
LOANS.GR4 2.150%** 1.847+* 1.873%+* 1.825%* 1.850%*
(0.674) (0.725) (0.718) (0.725) (0.719)
UNEMPL,_, —5.386%** —3.193* —3.246* —3.229* —3.298*
(1.692) (1.825) (1.807) (1.825) (1.805)
SALARIES,4 —0.697 0.757 0.607 0.760 0.554
(0.852) (0.905) (0.913) (0.903) (0.910)
POPUL, —0.000292 —0.000489**  —0.000451**  —0.000501** —0.000461**
(0.000206) (0.000214) (0.000215) (0.000214) (0.000215)
COMM.BANKS.AROUND, —0.374
(0.301)
FB.AROUND.BANKS, —0.897%** —1.495%**
(0.270) (0.346)
FB.AROUND.PROFIT.BANKS,; 1.716%**
(0.484)
FB.AROUND.BRANCHES, —0.882%** —1.496%**
(0.263) (0.341)
FB.AROUND.PROFIT.BRANCHES, , 1.756**%*
(0.480)
Constant —17.08%%* —17.20%%* —16.80%** —17.10%%* —16.61%+*
(2.490) (2.598) (2.627) (2.599) (2.629)
Observations 3221 2377 2377 2377 2377
Banks 520 418 418 418 418
Pseudo R-squared 0.183 0.167 0.173 0.167 0.174
Panel B. Tests for coefficients’ sums.
FB.AROUND.BANKS, ; + 0.221
FB.AROUND.PROFIT.BANKS;
F-statistic 0.334
FB.AROUND.BRANCHES, ; + 0.259
FB.AROUND.PROFIT.BRANCHES, ;
F-statistic 0.482

Note: This table presents the results of logit estimations explaining probability of a bank’s Facebook presence in a
given year. The models include year dummies but they are not reported for the sake of brevity. Robust standard
errors are shown in parentheses. *, ** *** refer to statistical significance at the 10%, 5%, and 1% levels,
respectively.

neighborhood. Second, Specifications (2) and (4) suggest that the vicinity of Facebook-
active local banks (FB.AROUND.BANKS and FB.AROUND.BRANCHES) surprisingly
discourages a cooperative bank to a certain extent from adopting Facebook as a channel
for communication with its clients. However, as Specifications (3) and (5) indicate, the
research outcomes related to H1 change after controlling for the vicinity of Facebook-
active peer banks with relatively high as well as low profitability. That is, when we
introduce variables reflecting the presence of good Facebook-active local banks in the
neighborhood (FB.AROUND.PROFIT.BANKS and FB.AROUND.PROFIT.BRANCHES)
and augment the estimation results from Panel A with tests for the coefficients’ sums
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from Panel B, we are able to refine our interpretations. On the one hand, when a local
bank has only Facebook-active peers reporting relatively low profitability in its vicinity,
the bank treats social media activity as a kind of unjustified eccentricity and refrains
from adopting it (hence, the negative and statistically significant coefficients for
FB.AROUND.BANKS and FB.AROUND.BRANCHES). On the other hand, when the
bank is surrounded by relatively profitable Facebook-active peer local banks, the peers’
success positively influences the probability of the bank’s Facebook adoption (hence, the
positive and statistically significant coefficients for FB.AROUND.PROFIT.BANKS and
FB.AROUND.PROFIT.BRANCHES). However, the test results for the coefficients’ sums
show that the positive impact of highly profitable Facebook-active neighboring peers is
not enough to overcome the local banks’ general mistrust of social media. Thus, the
impact of local competition-related factors is conditional on the performance of the
neighboring banks already present in social media. Having Facebook-active peers with
low profitability in the vicinity reduces the probability of a bank’s Facebook engagement.
However, having highly profitable Facebook-active local banks in the neighborhood acts
in the opposite direction, but it is still insufficient to overcome the general suspicion of
social media as a tool to communicate with clients. Therefore, we fail to find evidence
supporting H1.

The remaining regressors in Specifications (1) to (5) impact the dependent variable
in the expected directions. As regards the bank-level control variables, four regressors
influence Facebook adoption in a stable and statistically significant manner, with
p-values below 1%. We establish that greater and more profitable banks (LN.A® and
PROFIT) with faster-growing loan portfolios (LOANS.GR) but riskier funding struc-
ture (EQUITY) are more eager to adopt Facebook as a communication channel in
the following periods. In other words, more dynamic, aggressive, and competitive
banks are more inclined to look for new communication technologies. Further, two
out of three variables describing a bank’s local environment influence the probability
of a bank’s Facebook activity at a significance level of at least 5%. First, an increase
in unemployment rate in the county of a bank (UNEMPL) unsurprisingly reduces the
bank’s willingness to use Facebook, as higher unemployment usually corresponds to
greater poverty and customers’ worse access to new communication channels.
Second, banks mostly adopt Facebook to operate in less densely populated areas
(POPUL). This outcome implies that local cooperative banks are more eager to invest
in social media in their strongholds, that is, in relatively smaller communities. As the
results generally hold for the control variables in all specifications explaining the
determinants of Facebook adoption, we do not present them in Tables 4 and 5. The
full research outcomes are available upon request from the authors.

Table 4 verifies the remaining hypotheses related to the determinants of social
media adoption, that is, H2 to H4. First, Specifications (1) and (2) complement our
results in Table 3, which shows that larger banks are more willing to initiate
Facebook activity. While Specification (2) indicates that the outcomes hold for an
alternative measure of a bank’s size (LN.BRANCHES), Specification (1) additionally
suggests that the relation does not take a non-linear form and is not extraordinarily
strong for the biggest local banks. We explain those finding by the fact that insuffi-
cient resources and limited abilities to mobilise them constitute important barriers to
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Table 4. Determinants of local banks’ Facebook presence: impact of other factors.

Dependent (M ) 3) 4 (5 (6) @)
variable: FB.ACTIVE, FB.ACTIVE, FB.ACTIVE, FB.ACTIVE, FB.ACTIVE;  FB.ACTIVE;  FB.ACTIVE,
LN.A¢q —1.866 0.606*** 0.608*** 0.604*** 0.610%** 0.464%**

(2.698) (0.126) (0.126) (0.126) (0.129) (0.118)
SQR.LN.A; 4 0.0659

(0.0707)
LN.BRANCHES, 0.344%%%

(0.103)
COMPUTER.USE; 2.171%
(1.159)
INTERNET.USE, 2.182%
(1.141)
BANK.USE; 3.432%%*
(1.172)
INTERNET.BANK.USE, 2.231%
(1.286)
BOND.ISSUANCE, 1.223%%%*
(0.292)

Constant 6.226 —6.472FFF  _17.90%**  _18.01%FF  _1887FFF  _17.05%¥*  _1340%F*

(25.92) (1.352) (3.173) (3.182) (3.247) (3.117) (2.555)
Observations 3580 3580 1491 1491 1495 1483 3051
Banks 557 557 432 432 433 431 557
Pseudo R-squared 0.190 0.177 0.144 0.143 0.149 0.145 0.176

Note: This table presents the results of logit estimations explaining the probability of a bank’s Facebook presence in
a given year. The models include year dummies and control variables (EQUITY, LOANS, NI.SHARE, PROFIT, LOANS.GR,
UNEMPL, SALARIES, and POPUL) but they are not reported for the sake of brevity. Robust standard errors are shown
in parentheses. *, **, *** refer to statistical significance at the 10%, 5%, and 1% levels, respectively.

Table 5. Determinants of local banks’ Facebook presence: horse race models.
m 2

Dependent variable FB.ACTIVE, FB.ACTIVE,
LN.Acq 0.354** 0.326%*
(0.151) (0.150)
FB.AROUND.BANKS, ; —0.987*** —1.746%**
(0.347) (0.497)
FB.AROUND.PROFIT.BANKS, 1.859%**
(0.640)
INTERNET.BANK.USE, 3.628** 3.085%*
(1.460) (1.482)
BOND.ISSUANCE, , 1.202%** 1.313%%*
(0.356) (0.354)
Constant —14,14%%% —13.01%%*
(3.590) (3.573)
Observations 1067 1067
Banks 315 315
Pseudo R-squared 0.150 0.158

Note: This table presents the results of logit estimations explaining the probability of a bank’s Facebook presence in
a given year. The models include year dummies and control variables (EQUITY, LOANS, NIL.SHARE, PROFIT, LOANS.GR,
UNEMPL, SALARIES, and POPUL) but they are not reported for the sake of brevity. Robust standard errors are shown
in parentheses. *, **, *** refer to statistical significance at the 10%, 5%, and 1% levels, respectively.

implementing information technologies or social media. Importantly, those barriers
diminish in size of banks’ operations (Cao et al., 2018; Courchane et al., 2002;
Giaretta & Chesini, 2019; Hernandez-Murillo et al, 2010; Thong & Yap, 1995;
Wamba & Carter, 2014). Second, Specifications (3) to (6) consistently show that the
local banks’ decisions to engage in social media are shaped by customer characteris-
tics. Local banks are more likely to initiate Facebook activity when they operate in
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areas populated by customers frequently using computers (COMPUTER.USE),
the Internet (INTERNET.USE), banking services (BANK.USE) and, particularly,
e-banking services (INTERNET.BANK.USE). The respective coefficients are statistic-
ally significant at least at the 10% level. Therefore, we positively verify H3. Third, in
line with H4, Specification (7) show that Facebook activity is positively related to the
issuance of bonds (BOND.ISSUANCE) which forces a local bank to increase its
investor relationship management activities. The relevant coefficient is statistically sig-
nificant at the 1% level.

Finally, we present our estimation results of the horse race-type models in Table 5,
introducing simultaneously the regressors previously used individually to test hypotheses
H1 to H4. The results of this exercise demonstrate that all the regressors influence prob-
ability of local banks’ social media engagement independently, since the respective coef-
ficients are still statistically significant at least at the 5% level. Thus, the probability of a
local bank’s Facebook activity is driven by the local competitors’ social media use and
their profitability (FB.AROUND.BANKS and FB.AROUND.PROFIT.BANKS), bank size
(LN.A), customers’ familiarity with new technologies (INTERNET.BANK.USE), and
the bank’s investor relationship management needs linked to public bond offerings
(BOND.ISSUANCE).

5.2. Social media impact on performance

In Table 6, we verify H5 and check how Facebook activity (FB.ACTIVE) impacts a
local bank’s performance reflected in different financial indicators linked to their core
activities. As we assume that social media activity has a direct and quick impact on
loans and deposits and relatively delayed effect on margins, interest income, interest
costs, and profitability, we introduce the FB.ACTIVE variable without lags in
Specifications (1) and (2), and with a one-year lag in Specifications (3) to (6). Our
research outcomes suggest that Facebook-active banks can attract more deposits at
the same price, since the coefficient for the variable FB.ACTIVE is positive and statis-
tically significant at the 5% level in Specification (2), whereas the relevant coefficient
is statistically insignificant in the specification explaining the level of interest costs.
Moreover, although Facebook activity does not directly contribute to increased lend-
ing (Specification 1), it significantly improves the interest income on loans
(Specification 4) and finally boosts the net interest margin (Specification 3) and a
bank’s operational profitability (Specification 6). In sum, we find rather strong evi-
dence in favor of H5, since social media activity contributes to improved local bank
performance. The results are statistically significant as well as economically relevant.
For example, Facebook activity (FB.ACTIVE) translates into a 1.68 percentage point
higher deposits growth (DEPO.GR), 0.156 percentage point increase in interest
income on loans (INT.INC), and 0.072 percentage point increase in operating return
on assets (PROFIT), which are equivalent to 16.0%, 5.7% and 4.5% of the sample
interquartile ranges of the respective financial indicators.

The positive influence of social media on the performance of local banks can be
explained in two ways. First, it is possible that social media enable local banks to
develop, strengthen and refine their business model based on relationship lending
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Table 6. Facebook presence vs. local banks’ performance.
M ) 3) (4) (5) (6)

Dependent variable LOANS.GR; DEPO.GR; NIM, INT.INC; INT.COST, PROFIT,
Dependent variable,.; 0.0866*** —0.0504 0.849%** 0.699%** 0.872%** 0.859%**
(0.0271) (0.0331) (0.0329) (0.0812) (0.0247) (0.0336)
Dependent variable,., 0.1471%%* 0.0170 —0.125%%* —0.144%%* 0.000649 —0.109%**
(0.0274) (0.0274) (0.0233) (0.0236) (0.0204) (0.0228)
LOANS, —0.297%%* 0.0394%** 0.00100** —0.0129%** 0.000737** 0.00159***
(0.0219) (0.0132) (0.000457) (0.00458) (0.000353) (0.000534)
EQUITY 0.516%** 0.423%** 0.00819** 0.00590 0.00153 0.0153***
(0.0992) (0.0746) (0.00326) (0.00502) (0.00140) (0.00383)
OVERHEADS, 4 0.0218 —0.00596 0.00605%** —0.00102 —0.00203*** 0.0128***
(0.0317) (0.0246) (0.000949) (0.00202) (0.000554) (0.00145)
LN.A¢4 0.0130%** 0.0126*** —0.000141 —0.000242 5.11e-06 —5.27e-05
(0.00433) (0.00335) (0.000160) (0.000256) (7.14e-05) (0.000187)
NI.SHARE_, 0.0525 —0.0117 —0.00152
(0.0389) (0.0276) (0.00244)
UNEMPL,_, —0.0272 —0.0952** 0.00509*** 0.00292 0.000974 0.00625%**
(0.0452) (0.0398) (0.00159) (0.00338) (0.000800) (0.00208)
SALARIES 4 —0.0336 —0.100%** 0.000230 0.00169 0.00123** —8.04e-05
(0.0370) (0.0272) (0.00114) (0.00205) (0.000558) (0.00136)
POPUL. —2.07e-06 —1.41e-05* —1.67e-07 —2.68e-08 —1.51e-07 1.99e-07
(8.86e-06) (8.39¢-06) (2.88e-07) (5.15e-07) (1.32e-07) (3.25e-07)
BANKS, —0.000637 0.000213 4.28e-06 8.97e-05%** 4.39%e-06 —7.81e-07
(0.000556) (0.000433) (1.61e-05) (3.43e-05) (9.28e-06) (1.84e-05)
FB.ACTIVE, 0.00611 0.0168**
(0.00873) (0.00717)
FB.ACTIVE,, 0.000769** 0.00156*** 9.41e-06 0.000724*
(0.000337) (0.000524) (0.000206) (0.000376)
Constant —0.0156 —0.0524 0.00222 0.0389*** 0.00301* —0.00315
(0.108) (0.0880) (0.00421) (0.0100) (0.00171) (0.00588)
Observations 2791 2878 3128 2521 2523 3128
Banks 557 557 557 553 556 557
AR(1) —13.22%%%* —12.09%%* —13.24%%* —6.028%** —11.40%%* —11.06%**
AR(2) 0.758 1.662* 1.339 —1.443 —0.262 0.398

Note: This table presents the results of the GMM-SYS estimations. Robust standard errors are shown in parentheses.
*, kK refer to significance at the 10%, 5%, and 1% levels, respectively. We test for the validity of instruments
with the Arellano-Bond tests for first-order and second-order serial correlation in the first-differenced residuals
(Arellano and Bond, 1991). For the sake of brevity, the year dummy variables’ coefficients are not reported.

and frequent contacts with clients. Second, social media may help local banks to
more efficiently lock-in customers in the existing relationships. It may facilitate the
acquisition of soft information and increase the advantage of local banks over other
potential lenders, creating a form of information monopoly (Ongena & Smith, 2001;
Prilmeier, 2017; Rajan, 1992). Unfortunately, from our data, we cannot differentiate
between these two explanations. However, the fact that the Facebook activity of local
banks is positively related to the interest income, but not correlated with loans
growth, indirectly supports the second explanation based on the deepening of infor-
mation asymmetry.

The control variables in Table 6 generally influence the dependent variables in an
expected manner. First, a bank’s performance is partly a repercussion of its asset and
funding structure (LOANS and EQUITY). Second, larger banks (LN.A) grow faster.
Third, local banks usually perform better in their strongholds, that is, in relatively
poorer areas (UNEMPL and SALARIES). Fourth, banks with increased overheads
(OVERHEADS) report lower interest costs on deposits, higher net interest margin,
and higher operating profitability, which may be due to either their bigger and more
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Table 7. Number of published Facebook posts vs. local banks’ performance.

(M @ (3) 4 (5) (6)
Dependent variable LOANS.GR, DEPO.GR; NIM; INT.INGC; INT.COST, PROFIT,
FB.POSTS, 0.000130%* 0.000173**
(6.97e-05) (7.84e-05)
FB.POSTS,; 1.16e-05%** 1.17e-05** —1.53e-06 1.10e-05%**
(3.14e-06) (5.02e-06) (1.76e-06) (3.04e-06)
Constant 0.00195 —0.0545 0.00939** 0.0166* 0.00287* 0.00524
(0.110) (0.0881) (0.00431) (0.00969) (0.00173) (0.00602)
Observations 2791 2878 3128 2521 2523 3128
Banks 557 557 557 553 556 557
AR(1) —13.23%** —12.07%%* —13.20%** —5.975%%* —11.471%%% —11.03%**
AR(2) 0.781 1.654* 1.246 —1.399 —0.276 0.292

Note: This table presents the results of the GMM-SYS estimations. Robust standard errors are shown in parentheses.
¥, K kK refer to significance at the 10%, 5%, and 1% levels, respectively. We test for the validity of instruments
with the Arellano-Bond tests for first-order and second-order serial correlation in the first-differenced residuals
(Arellano & Bond, 1991). For the sake of brevity, we do not report coefficients for the year dummies and control var-
iables (the dependent variable’s first and second lags; the first lags for LOANS, EQUITY, OVERHEADS, LN.A, UNEMPL,
SALARIES, POPUL, and BANKS; and the first lag of NIL.SHARE in specifications 1, 2, and 6).

Table 8. Experience in Facebook activity vs. local banks’ performance.
M ) 3) (4) (5) (6)

Dependent variable LOANS.GR, DEPO.GR, NIM; INT.INC; INT.COST, PROFIT,
FB.ACTIVE, 0.000450 0.0206*
(0.0159) (0.0106)
FB.ACTIVE, —0.000106 0.000968 7.10e-05 —0.000441
(0.000548) (0.000756) (0.000383) (0.000548)
FB.YEARS, 0.00306 —0.00134 0.000325%** 0.000256 —1.56e-05 0.000463%**
(0.00643) (0.00417) (0.000124) (0.000227) (9.15e-05) (0.000124)
Constant 0.00340 —0.0527 0.0105** 0.0391*** 0.00301* 0.00715
(0.110) (0.0882) (0.00443) (0.0101) (0.00171) (0.00621)
Observations 2791 2878 3128 2521 2523 3128
Banks 557 557 557 553 556 557
AR(1) 5.017%%* 5.167*** 5.616%** 4,559%** 4,538%** 5.616%**
AR(2) 0.744 1.658* 1.306 —1.435 —0.272 0.374

Note: This table presents the results of the GMM-SYS estimations. Robust standard errors are shown in parentheses.
¥, Rk kK refer to significance at the 10%, 5%, and 1% levels, respectively. We test for the validity of instruments
with the Arellano-Bond tests for first-order and second-order serial correlation in the first-differenced residuals
(Arellano & Bond, 1991). For the sake of brevity, we do not report coefficients for the year dummies and control var-
iables (the dependent variable’s first and second lags; the first lags for LOANS, EQUITY, OVERHEADS, LN.A, UNEMPL,
SALARIES, POPUL, and BANKS; and the first lag of NIL.SHARE in specifications 1, 2, and 6).

efficient marketing expenditures or the effects of employing staff with higher qualifi-
cation. The results for the control variables do not change in further specifications
related to the impact of social media activity on bank performance. Therefore, for the
sake of brevity, we present only the research outcomes directly related to hypotheses
testing in Tables 7-9. The full results, however, are available upon request from
the authors.

To check the robustness of our key results concerning the positive impact social
media on local bank performance, we use the number of published Facebook posts
(FB.POSTS), instead of the binary variable encoding the local banks active in
Facebook (FB.ACTIVE), in Table 7. Research outcomes almost ideally match our
findings shown in Table 6 and further support H5. Local banks with more published
posts attract more deposits, report higher interest income, and as a result generate
higher net interest margin and operating profits. In addition, Specification (1)
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Table 9. Received Facebook ‘likes’ and comments vs. local banks’ performance.
M @) 3) (4) ) (6)

Dependent variable LOANS.GR; DEPO.GR, NIM, INT.INC, INT.COST, PROFIT,
Panel A. The effect of received Facebook ‘likes’.
FB.ACTIVE, 0.00276 0.0180**
(0.0107) (0.00766)
FB.ACTIVE, 4 0.000678* 0.00168*** 9.20e-06 0.000831*
(0.000401) (0.000603) (0.000273) (0.000436)
FB.LIKES, 0.000803 —0.000272
(0.00102) (0.000720)
FB.LIKES, 2.83e-05 —3.67e-05 2.53e-08 —3.46e-05
(3.64e-05) (4.71e-05) (2.92e-05) (4.11e-05)
Constant —0.0124 —0.119 0.00235 0.0172* 0.00302* —0.00334
(0.108) (0.0864) (0.00422) (0.00969) (0.00171) (0.00587)
Observations 2791 2878 3128 2521 2523 3128
Banks 557 557 557 553 556 557
AR(1) —13.23%%* —12.10%%* —13.24%%* —6.035%%* —11.38%%* —11.07%%*
AR(2) 0.744 1.664* 1.338 —1.441 —0.262 0.403
(7) 8) 9) (10) (1m (12)
Dependent variable LOANS.GR; DEPO.GR, NIM, INT.INC, INT.COST, PROFIT,
Panel B. The effect of received Facebook comments.
FB.ACTIVE, 0.00527 0.0170%*
(0.00915) (0.00727)
FB.ACTIVE,, 0.000408 0.00105* —1.54e-05 0.000382
(0.000401) (0.000548) (0.000268) (0.000453)
FB.COMMENTS; 0.00510 0.00116
(0.0161) (0.0135)
FB.COMMENTS,_, 0.00184** 0.00269*** 0.000149 0.00173
(0.000737) (0.000920) (0.000654) (0.00108)
Constant 0.000357 —0.118 0.00301 0.0405%** 0.00308* —0.00246
(0.110) (0.0870) (0.00430) (0.0100) (0.00169) (0.00595)
Observations 2790 2877 3128 2521 2523 3128
Banks 557 557 557 553 556 557
AR(1) —13.22%%% —12.09%%* —13.20%** —5.988%** —11.43%%* —11.09%%*
AR(2) 0.759 1.671% 1.501 —1.461 —0.280 0.463

Note: This table presents the results of the GMM-SYS estimations. Robust standard errors are shown in parentheses.
¥, K K refer to significance at the 10%, 5%, and 1% levels, respectively. We test for the validity of instruments
with the Arellano-Bond tests for first-order and second-order serial correlation in the first-differenced residuals
(Arellano & Bond, 1991). For the sake of brevity, we do not report coefficients for the year dummies and control var-
iables (the dependent variable’s first and second lags; the first lags for LOANS, EQUITY, OVERHEADS, LN.A, UNEMPL,
SALARIES, POPUL, and BANKS; and the first lag of NIL.SHARE in specifications 1, 2, 6, 7, 8, and 12).

provides evidence that posts contribute to the increase in loan growth, but the rele-
vant coefficient is statistically significant at the 10% level only.

Social media adoption effects might appear only when the number of social media
network participants becomes sufficiently high. Therefore, Table 8 checks whether the
positive relationship between social media adoption and local bank performance
strengthens in time. The evidence in favor of H6 is relatively weak. That is, we estab-
lish that banks with longer experience in Facebook activity (FB.YEARS) generate
higher net interest margin and operating profits (the respective coefficients are statis-
tically significant at the 1% level), but do not differ from other banks in terms of
loan and deposit growth rates, interest income on loans, and interest cost on deposits.
Nevertheless, both statistically significant outcomes in Table 8 are relevant in eco-
nomic terms. To be more precise, one additional year of Facebook activity increases
the net interest margin by 0.033 percentage points and operating return on assets by
0.046 percentage points, or 2.8% and 2.9% of the sample interquartile ranges of the
respective financial ratios, respectively.
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Finally, the positive impact of social media adoption on local bank performance
may be stimulated by customer satisfaction and engagement, as H7 posits. We
address this phenomenon in Table 9. Two panels regress the bank performance meas-
ures against mechanical manifestation of customers’ positive sentiments (‘likes’ per
post, a FB. LIKES variable in Panel A) or a proxy for client engagement (comments
per post, a FB.COMMENTS in Panel B). The research outcomes from both panels
complement each other. Since it is relatively easy to gather customer ‘likes’, as they
are just simple mouse clicks and do not ideally reflect the customers’ interest in the
bank’s Facebook profile, we fail to find the number of received ‘likes’ stimulating a
local bank’s performance. In contrast, if a bank can engage customers in discussions
and receive their comments, customer engagement would improve the local banks’
performance. That is, Specifications (9) and (10) indicate that the number of
Facebook comments per published post stimulates a bank’s interest income on loans
and its net interest margin. Our research outcomes are economically relevant. One
received comment per published post is expected to increase interest income on loans
by 0.269 percentage points and the net interest margin by 0.184 percentage points, or
15.7% and 9.8% of the sample interquartile ranges of the respective dependent varia-
bles, respectively. Thus, the empirical findings in Table 9 partially support H7.

6. Robustness checks

This section presents the design and results of our robustness checks. We first
address fundamental questions involving potential endogeneity and reverse causation
issues. Next, we focus on alternative definitions of local banking markets and the sim-
ultaneous use of different types of social media. Finally, we verify whether Facebook
‘likes’ and comments have non-linear impacts on banks’ performance. None of those
robustness checks undermine previous findings and interpretations. For brevity, the
robustness results are not tabulated here, but are available from the authors
upon request.

In the previous section, we concluded that social media activities improve local
banks’ performance; however, endogeneity and reverse causation scenarios exist. In
our case, it is theoretically conceivable that well-performing banks care more about
customer satisfaction and value, and consequently, are more likely to use social
media. We performed two additional robustness checks to determine whether our
conclusions are unaffected by endogeneity and reverse causation. First, we employed
the difference-in-differences (DID) method. Specifically, we analysed the average
financial ratios for two years before (the pre-treatment period) and after (the post-
treatment period) social media implementation for treatment and control groups of
local banks. The control group was randomly drawn from a sub-sample of banks that
never opted for social media use. For each bank belonging to the treatment group,
we separately assigned a control bank to assure their financial outcomes’ comparabil-
ity. Generally, applying the DID method supports our previous findings, in that local
banks’ social media activities positively influence their performance. Moreover, and as
noted in Section 5, local banks’ benefits appear above all in the sphere of traditional
financial intermediation. Facebook-active local banks enjoy higher net interest
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margins, lower interest costs, and consequently, higher returns on assets. Second, our
regression models—which tested for social media adoption’s impact on local banks’
performance—treated the FB.ACTIVE variable as only sequentially exogenous. This
methodological alteration did not change our conclusions regarding social media
adoption’s influence on local banks’ performance. The coefficients obtained for the
FB.ACTIVE variable are still positive and statistically significant in specifications
explaining deposit growth, net interest income, interest income, and operational
returns on assets. The only difference is that the relevant coefficients always differ
from zero at the 1% level in this robustness check, while in Table 6 they are sig-
nificant at slightly lesser levels. Consequently, both additional robustness checks do
not support the conjecture that the positive relationship between social media
adoption and local banks’ performance found in our study is driven by the fact
that well-performing banks are also the first to embrace social media; in contrast,
they suggest that social media adoption improves banks’ performance in selected
fields within their operations.

Our baseline regressions applied the 5km radius to delimit a local banking market.
We determined whether our results are sensitive to changes in the method applied to
define a local banking market by re-estimating our regressions using counties’ admin-
istrative borders. While the sheer presence of Facebook-active peers still discourages
from embracing social media, we obtain stronger evidence than in previous works
that the closeness of well-performing banks already present in social media affects
social media adoption-related decisions in the opposite direction.

When we determined social media adoption’s influence on local banks’ perform-
ance, we focused on Facebook activities, as only a few banks had a presence in other
types of social media. However, it is possible from a theoretical perspective that more
aggressive strategies involving local banks’ presence in two or more types of social
media can affect these banks performance differently than in Table 6. Therefore, we
re-estimated the equations from Table 6 with two new binary variables. The first vari-
able identifies the local banks active in any kind of social media, while the second
encodes local banks present in more than one type of social media. As anticipated,
and because our sample considers Facebook’s dominance, the estimation results indi-
cate that the consequences of Facebook adoption are almost identical to those relating
to the adoption of any kind of social media. In both cases, local banks active in social
media report quicker deposit growth rates and higher profitability ratios. A more
aggressive strategy to embrace social media creates some additional benefits to local
banks, but only in terms of their levels of interest income.

Section 5 revealed only limited support for H7, stipulating that customers’ satisfac-
tion and engagement increases banks’ benefits in adopting social media. One potential
reason for our inconclusive results may be, on the one hand, the non-linear relation-
ship between Facebook ‘likes’ and comments, and on the other hand, local banks’
performance. We check for this possibility by constructing binary variables that iden-
tify 25% and 33% of local banks with the highest numbers of ‘likes’ or comments
received in a given year, respectively. We also employed binary variables to encode
25% and 33% of cooperative banks with the highest numbers of ‘likes’ or comments
during the entire sample span, respectively. Regressions with variables related to
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Facebook ‘likes’ demonstrate that even a high number of ‘likes’ does not directly con-
tribute to improving a bank’s performance. In contrast, the results concerning
Facebook comments suggest that a high number of Facebook comments increases the
bank’s interest income on loans and their net interest margin.

7. Conclusions and implications

In this study, we examined the decisions of local banks to enter the world of social
media and the consequences of those decisions. To test our hypotheses, we combined
six information sources: dynamic panel data on local banks’ social media activity,
financial statements of local banks, bank branch locations data, local bank bond issu-
ance data, official economic statistics, and sociological survey results. Thus, we could
test the significance of a wide range of social media activity determinants, control for
other factors potentially affecting the studied phenomena, and address the issue of
causality between social media involvement and performance. The estimation of panel
logit and dynamic panel GMM-style models revealed several interesting empir-
ical patterns.

With regard to social media adoption decisions, we verified hypotheses H2 to H4
positively. We establish that the probability of social media engagement increases in
accordance with the size of operations as well as Internet and financial sophistication
of local customers. This likelihood is also higher for local banks issuing bonds, and
therefore obliged to develop investor relationship activities. The results concerning
the competition-related drivers of social media adoption contradicted H1. In contrast
to previous works (e.g. Cao et al., 2018; Hernandez-Murillo et al., 2010), we fail to
find any evidence of simple mimetism or forced imitation. It turns out that the role
of neighboring local banks’ example of engagement in social media is conditional on
the financial performance of these banks. More precisely, the presence of relatively
badly performing social media active local banks within a local banking market deters
the local banks from adopting social media, while prosperous local banks™ proximity
affects their decisions to adopt social media in the opposite direction. Interestingly,
the competitive pressure from large commercial banks having nationwide branch net-
works (as a sector, these were the early adopters of social media) seems to be irrele-
vant to the decisions of local banks to engage in social media. The last empirical
pattern is most probably due to the difference between local banks and the large
commercial banks in business models and the customer segments or markets they
focus on.

Once adopted, as predicted by H5, social media help local banks to successfully
operate in difficult economic environments with increasing competition, low interest
rates, and diminishing interest margins. Banks active in social media report higher
deposit growth ratios, interest income on loans, interest margins, and operational
profitability. The positive impact of social media on local bank performance is statis-
tically significant as well as economically relevant. As discussed in Section 5, two
mechanisms may explain the improved performance of local banks active in social
media: the development of a business model based on close relationships, and the
strengthening of lock-in phenomenon due to increased information asymmetry
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between relationship lenders and other potential capital providers (Prilmeier, 2017;
Rajan, 1992). The lack of a stable and positive impact of social media activity on loan
dynamics, we believe, slightly privileges the second explanation. In line with
Hernando and Nieto (2007), we find that the effects of new technologies and commu-
nication channels take some time to appear. However, our evidence in favor of H6 is
weak because it regards only profitability measures. Finally, we establish that mechan-
ically awarded Facebook ‘likes’ count much less as predictors of bank performance
than customer and general public comments. It is noteworthy that the relationship
between Facebook comments and local banks’ performance exhibit some signs of
non-linearity. Consequently, our study only partially supports the predictions in H7,
and supplements previous findings by Tang et al. (2016) regarding the impacts of rat-
ings and verbalised emotions on bank outcomes.

This study is based on the Polish experience, but our findings have a broader appeal
because local banks play an important economic role in numerous European and non-
European countries. First, from a managerial perspective, this investigation suggests that
social media can be used as a tool to develop a business model based on frequent inter-
actions with clients and close relationships. This business model, in conjunction with
flat organisational structures, helps local banks to excel in soft information processing
and gathering (Boot, 2000; Stein, 2002) as well as in SME financing (Berger et al., 2017;
Berger & Udell, 1995; Hasan et al. 2017; Hower, 2016). Therefore, local banks should
not mechanically follow patterns established by large banks using social media. Instead,
social media adoption strategies of local banks should be oriented toward strengthening
their natural competitive advantages. Second, social media can also help local banks to
deepen the information asymmetry between themselves and non-relationship lenders,
and, as a consequence, exploit the benefits of the lock-in phenomenon (Prilmeier, 2017).
The local banks in Poland that adopted social media were able to defend more success-
fully their interest margins and operational profitability than their non-adopting peers in
a difficult environment of low interest rates and increasing competition. Therefore, for
the sample banks, as underlined by Drummond et al. (2018), social media has become
more than a tool, turning almost into a company resource.

Notes

1. Our sample covers 97% of the market, with 576 cooperative banks operating in at least
one year from 2010 to 2016.

2. Data provided by an independent consulting company Inteliace Research.

3. The results remain unchanged when we alternatively use 2.5km or 7.5km radius to
circumvent local banking markets. It is noteworthy that other published banking studies
have also used a geo-location-based approach to determine local banking markets (e.g.
Beck et al., 2018).

4. We define a local bank with high profit as a bank with PROFIT above the country-year
median for all local banks.

5. Our baseline regressions do not weigh observations for neighboring peer banks. However,
the research outcomes remain unchanged when we weigh observations using local peer
banks’ assets. The relevant estimation results are available from the authors upon request.

6. While verifying H1 in Table 3, we treat LN.A as a control variable. Nevertheless, from the
perspective of H2, the LN.A variable is used for hypothesis testing. Thus, we refer to the
positive coefficient for LN.A once again when discussing the results presented in Table 4.
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