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This paper uncovers a new finding of sustainable cross-sectional variations in stock
returns explained by mood fluctuations across the days of the week. Long/short leg
of illiquid anomaly returns are extensively related to the days of the week, and the
magnitude of excess returns is also striking [Long leg refers to portfolio deciles that
earn higher excess returns. Historical evidence suggests that more illiquid stock earn
higher excess returns (Amihud, 2002; Corwin and Schultz, 2012)]. The speculative
leg of illiquid anomalies is the long leg (Birru, 2018) [The speculative leg falls into the
long leg of anomaly because more illiquid stocks are sensitive to investor sentiment
(Birru, 2018)]. Therefore, the long (speculative) leg experiences more sustainable high
returns on Friday than the short (non-speculative) leg. At the same time, relatively higher
long (speculative) leg returns were witnessed on Friday than Monday with a greater
magnitude difference. These cross-sectional variations in illiquid stocks on specific days
are consistent with the explanation of the limit to arbitrage. The observed variations
in cross-sectional returns are sustained and consistent with plenty of evidence from
psychology research regarding the low mood on Monday and high mood on Friday.

Keywords: speculative stocks, mood variations, day of the week, sustainable cross-sectional returns, anomalies

INTRODUCTION

Behavioral finance researchers critique traditional finance theories by arguing in the favor of the
psychology aspect of investors as a core determinant of asset-pricing research. Therefore, it has
been a long-standing area of interest for economists to explore whether investor sentiment affects
stock prices or not. There is no role of investor sentiment in the presence of classical finance theory.
Instead, classical finance theory argues that the competition amongst rational investors – who make
portfolios to diversify the statistical properties – will lead to an equilibrium in which prices are equal
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to realistically discounted values of expected future cash flows.
Here, the cross-sectional expected returns depend solely on the
cross-sectional systematic risks (Rasheed et al., 2016; Yang et al.,
2019). According to classical finance theory, even if there are
some irrational investors, the demands of these investors are
compensated by arbitrageurs and therefore have no considerable
impact on prices (Ying et al., 2019).

A sentimental hypothesis represents a clear prediction that
anomalies reveal variation in returns across days of the week,
and earlier studies (Baker and Wurgler, 2006, 2007, 2012)
have focused on the anomalies that theorizes that prediction
is related to sentiment. Particularly, this research has focused
on anomalies related to illiquidity and a theory that predicts
that one leg should be clearly speculative and one clearly
non-speculative. Importantly, individual action and behavior is
determined by mood, and it is one of the powerful determinants.
Variations in mood have been found to persuade less than
fully rational behavior of financial markets, not only from
individual investors but from institutional investors as well
(Goetzmann et al., 2015).

The weekend effect has not existed since 1975 (Robins and
Smith, 2016). The presence of a strong cross-sectional effect is still
not surprising since mood variations provide clear predictions,
but these patterns do not lead to comprehensive predictions.
As Baker and Wurgler (2007) argue in relation to sentiment,
theory does not provide obvious comprehensive predictions. For
example, speculative stocks are more sensitive to sentiment, and,
with the decrease in sentiment, the price of the stocks will also
decline. This scenario can lead to fluctuations in quality, which
will cause an increase in prices of non-speculative or safe stocks
(Kong et al., 2019). Therefore, sentiment provides obvious cross-
sectional prediction as has previously been argued. This study will
focus on specific types of cross-sectional investment strategies,
which will clearly show day-of-the-week return by considering
the sentimental hypothesis.

In earlier studies, many researchers documented that stock
markets perform low on Mondays [early studies include (Cross,
1973; French, 1980; Gibbons and Hess, 1981)]. Though many
studies explored the weekend effect, none of them have produced
satisfactory results. Investor sentiment diverges across the days
of the week since mood is a deviating factor that affects
sentiment (Ma and Tanizaki, 2019). In capital markets, the
existence of pessimism and optimism (which is not related to
the fundamentals) – generally called sentiment – provides clear
predictions of cross-sectional return. The variation in sentiment
will have a contemporary effect on returns, and it will highly
affect the prices of stocks that are not easy to value, that
are very subjective to value, or that are difficult to arbitrage
(Baker and Wurgler, 2006). Therefore, the hypothesis predicts
that, in comparison to non-speculative stocks, speculative stocks
will earn high returns on Friday and low returns on Monday
(Birru, 2018).

The analysis of the variation in mood across the days of
the week has remained a vigorous research dimension in the
field of psychology ever since the first extensive study was
conducted by Rossi and Rossi (1977). Though the exact flow
of the variations in mood over the course of the week has

long been debated, one comparatively unquestionable finding
has been discovered in the literature: there exists a higher mood
on the weekend and Friday than from Monday to Thursday.
Generally, the mood increases from Thursday to Friday and
decreases on Monday. Mixed results exist in literature regarding
the mood variation from Monday to Thursday (Shah et al., 2019).
Some recent studies have used a large heterogeneous sample of
the individuals and expanded our understandings. For example,
Stone et al. (2012) and Helliwell and Wang (2014) used the
sample data from the Gallup organization of the United States
that was gathered through telephonic questionnaires, and this
study consisted of more than 340,000 individuals above the age
of 18. Their findings are also consistent with the theory that
mood is higher on Friday than Monday to Thursday. As only
Friday and Monday are the days of the week that provide the
obvious psychological forecast, our analysis will focus only on
these days. The strong psychological evidence that mood is higher
on Friday and lower on Monday predicts higher returns for
speculative stocks on Friday than non-speculative characteristics
of stocks, and an inverse pattern exists on Monday. Our study
contributes to the literature: it presents a specific explanation of
stocks as being sensitive to sentiment, and it provides evidence
of cross-sectional variations of returns on particular days by
linking a speculative leg of illiquid stocks with mood theory
from psychology literature. This study also provides different
investment strategies to earn excess returns across the days of the
week by investing in illiquid stocks.

Numerous hypotheses motivate the analysis in this study.
One of the possible theories is that the trading behavior of
institutions changes with the days of the week, and this, in turn,
causes the predictable variation of cross-sectional returns across
the days of the week. Other reasons are related to the content
and timing of the news release. Cross-sectional variation may
be found in the contents and timings of the announcement
of good or bad news. Another possible explanation is related
to the timing of macroeconomic news announcements; it is
sometimes observed that good or bad macroeconomic news is
systematically released on particular days of the week. These
systematic patterns have cross-sectional return effects, and this
study has incorporated these explanations in order to check and
verify the true relationship.

On the basis of the published literature we test
four hypotheses.

H1: The speculative leg of anomalies earns a higher return on
Friday than Monday due to mood variations across the days of
the week.

H2: The speculative leg of anomalies earns higher stock returns
on Friday than the non-speculative leg.

H3: The speculative leg of anomalies earns higher long minus
short strategy returns on Friday than Monday.

H4: The observed cross-sectional variation in the stock return
is inconsistent with the impact of Firm-specific news and
Macroeconomic news.
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MATERIALS AND METHODS

In this section, our analysis has focused on the characteristics of
illiquid stocks that theory predicts are affected by the sentiment.
According to Baker and Wurgler (2006, 2007), stocks that are
most affected by the sentiment are difficult to value or are
subjective and hard to arbitrage. Practically, stocks that have
either subjective characteristics in terms of valuation or that are
hard to arbitrage are likely to be the same (Birru, 2018).

Literature from Psychology hypothesizes that mood affects
decisions when situations are not clear or adequate information
is not available (Clore et al., 1994; Forgas, 1995; Hegtvedt and
Parris, 2014; Sarfraz et al., 2019). Conversely, stocks that do
not have a precise valuation will give experienced investors
a misrepresentation of the valuation of the stocks, and this
varies with the existing state of sentiment. Baker and Wurgler
(2006) have assessed the related dimensions to differentiate
the speculative intensity of stocks, and they found that stocks
are the paying status of dividend, intense growth, size, level
of distress, profitability, and age. More precisely, Birru (2018)
mentioned that illiquid stocks face greater impediments to
arbitrage. Therefore, our analysis will focus on illiquid stocks
because these stocks are sensitive to sentiment, and they should
have higher speculative returns on Friday than Monday. For
this purpose, we have taken two measures for illiquid stocks:
Amihud’s illiquidity measure (Amihud, 2002) and the Bid-Ask
spread (Corwin and Schultz, 2012)1. Portfolio performance is
measured through the value of the Jensen Alpha, and it is
a risk-adjusted measure of performance that represents the
average return of the portfolio investment, below or above
the different asset pricing models, given investment’s beta or
market average return.

Portfolio Construction
Illiquidity is measured following the methodology of Amihud
(2002) and Corwin and Schultz (2012). Portfolios are then
generated by making 10 deciles based on calculated values for
each stock following the methodology of Amihud (2002) and
Corwin and Schultz (2012). We took, however, only decile
one and 10 of both measures for the portfolio construction,
as our analysis was based on speculative and non-speculative
characteristics of each portfolio and fell only in extreme deciles.
Portfolios constructed for both anomalies are rebalanced every
month. A penalized expected risk criterion is one of the widely
used portfolio construction approach (Luo et al., 2019). Birru
(2018) mentioned that illiquid stocks are sensitive to sentiment,
and stocks that are more illiquid face higher impediments to
arbitrage. Therefore, the highest decile of illiquid stocks will
earn higher returns on Friday than Monday and higher long
minus short returns on Friday than Monday. Supplementary
Table S1 provides more insights regarding the possible returns
on particular days and the details of both anomalies.

Supplementary Table S1 describes the division of the sample
for anomalies and speculative strategies. It indicates the division

1The estimation method of anomalies and their definitions are provided in the
Supplementary Material.

of anomalies into Long leg and Short leg, and it also indicates
the expected speculative leg for each anomaly and the brief
explanation for speculative reason. The table also reports the
expected returns for a speculative leg on particular days.

Data
The data set that we use for our analysis was taken from Wind
Information Incorporation2. The analysis period for our study
was from January 1996 to December 2018 for Amihud’s illiquidity
measure and from 2005 for the Bid-Ask spread measure and the
target of our analysis is Chinese A-shares market for both the
Shanghai and Shenzen stock exchanges. The Chinese A-shares
market started domestic trading in 1990 with the establishment
of both stock exchanges.

Our focus was based on post-1996 data for two reasons.
The first reason was to ensure uniformity in the data. Though
principles of fair trade and reporting were introduced in
1993, companies do not have much guidance on how to do
this practically. The implementations of rules and regulations
take time and yet produced a lot of discrepancies in the
early years. Most of the firms take the liberty to make their
standards of implementation for financial reporting, and this
thus creates comparability issues (Ghulam et al., 2019). The
second reason belongs to the minimum required numbers in the
creation of portfolios. To attain reasonable power and precision,
the portfolio construct should be based on 10 equal deciles,
and each decile should have a minimum of 50 values after
using all filters.

RESULTS AND DISCUSSION

Results
Illiquidity: Friday Long Minus Short
Focusing on the long minus short returns on Friday for Amihud’s
illiquidity measure, panel A of Table 1 shows that Friday
accounts for more than 113 basis points per month excess returns
according to CAPM, while the Fama and French three-factor
alpha, Carhart four-factor alpha, and Fama and French five-
factor alpha account for 95, 79, and 75 basis points of excess
returns, respectively, for each month. Panel B of Table 1, however,
examines long minus short returns for portfolio constructs
through Amihud’s illiquid measure on Monday. According to the
results of Table 2, Monday accounts for negative alpha values
for all measurement models, and these results are consistent
with the mood theory that Friday accounts for higher long
minus short strategy returns due to a higher mood than the
lower mood on Monday.

Panel A of Table 2 focuses on the long minus short strategy
returns of Bid-Ask spread anomaly on Friday and presents
the same predication that Friday alone provides 46, 49, 48,
and 44 basis points monthly in excess returns against CAPM,
the Fama and French three-factor model, the Carhart four-
factor model, and the Fama and French five-factor alpha,

2The wind is the most extensive and most reliable data provider database of China.
The wind database serves more than 70% of QFII (Qualified Foreign Institutional
Investors) and 90% of Chinese financial institutes.
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TABLE 1 | Panels A and B: long minus short strategy returns (Amihud’s illiquidity measure).

Panel A (Friday long minus short strategy returns)

Friday long T-statistics Friday short T-statistics Friday long–short T-statistics

CAPM 0.0113672 (2.91) −0.0000811 (−2.16) 0.0113662 (3.15)

FF3 0.0094585 (2.40) −0.000114 (−2.62) 0.0095726 (2.45)

Carhart4 0.0077422 (2.49) −0.0000739 (−2.14) 0.0079358 (2.92)

FF5 0.0132384 (2.69) −0.0000167 (−2.03) 0.0074951 (2.87)

Panel B (Monday Long minus short strategy returns)

Monday long T-statistics Monday short T-statistics Monday long–short T-statistics

CAPM −0.0004678 (−3.35) 0.0012095 (3.05) −0.0016774 (−2.29)

FF3 −0.0011018 (−2.81) 0.0010962 (2.84) −0.002198 (−2.69)

Carhart4 −0.0013681 (−2.00) 0.0009015 (2.50) −0.0022696 (−2.71)

FF5 −0.0018303 (−2.34) 0.0009323 (1.91) −0.0027626 (−3.09)

This table examines long minus short monthly portfolio returns based on Amihud’s illiquidity measure to invest in a particular day of the week. Panel A reports long
minus short strategy returns on Friday, and panel B reports long minus short strategy returns on Monday. The panels indicate the values of Alpha for CAPM, the Fama
and French three-factor model, the Carhart four-factor model, and the Fama and French five-factor model. Portfolios are equally weighted, and values of t-statistics are
adjusted for autocorrelation and heteroscedasticity.

TABLE 2 | Panels A and B: long minus short strategy returns (Bid-Ask spread measure).

Panel A (Friday long minus short strategy returns)

Friday long T-statistics Friday short T-statistics Friday long–short T-statistics

CAPM 0.0024509 (3.01) −0.0022354 (−5.30) 0.0046863 (6.34)

FF3 0.0023808 (2.88) −0.0025514 (−5.99) 0.0049322 (6.60)

Carhart4 0.0022996 (2.81) −0.0025135 (−5.81) 0.0048096 (6.35)

FF5 0.0026698 (3.27) −0.0023119 (−5.31) 0.0044491 (5.87)

Panel B (Monday long minus strategy returns)

Monday long T-statistics Monday short T-statistics Monday long–short T-statistics

CAPM 0.000831 (2.18) −0.0021325 (−4.15) 0.0029635 (5.44)

FF3 0.0008291 (2.15) −0.0024029 (−4.45) 0.0032319 (5.91)

Carhart4 0.0004254 (2.59) −0.0023575 (−4.30) 0.0027829 (5.24)

FF5 0.000181 (2.25) −0.0023689 (−4.26) 0.0025499 (4.81)

This table examines long minus short monthly portfolio returns based on Bid-Ask spread (Corwin and Schultz, 2012) to invest in a particular day of the week. Panel A
reports long minus short strategy returns on Friday, and panel B reports long minus short strategy returns on Monday. The panels report the values of Alpha for CAPM, the
Fama and French three-factor model, the Carhart four-factor model, and the Fama and French five-factor model. Portfolios are equally weighted, and values of t-statistics
are adjusted for autocorrelation and heteroscedasticity.

respectively. Meanwhile, panel B of Table 3 is also consistent with
mood prediction and provides comparatively lower long minus
short strategy returns on Monday than Friday. The magnitude
difference between Friday and Monday portfolio strategy returns
are much higher for Amihud’s illiquid measure, whereas the Bid-
Ask spread anomaly provides almost double long minus short
strategy returns on Friday than Monday.

Friday Minus Monday Strategy Returns
Table 3 presents more direct estimations of the sentimental
hypothesis by comparing Friday long minus short strategy
returns and Monday long minus short strategy returns. The
magnitude difference between both days varies from 102 basis
points to 130 basis points for all estimations. For instance,
by observing the CAPM alpha of Amihud’s illiquidity measure
from Panel A, Fridays account for more than 132 basis

points excess returns for each month, and it means that by
following this strategy investors can gain a 15.84% yearly
excess return. Results for the Bid-Ask spread anomaly are also
consistent with the theory, and Friday earns higher monthly
strategy returns than Monday. Our results are not only striking
in terms of magnitude, but our results are consistent with
the findings of mood theory that Friday sustained higher
returns in comparison to Monday, and these findings are
consistent for both anomalies, and results are presented in Panel
A and B of Table 3.

Asymmetry in Long Leg
Panels A and B of Table 4 examine the returns difference of
the long leg between Friday and Monday for both anomalies.
The mispricing story based on sentimental hypothesis gives a
prediction of asymmetry when comparing the Friday long leg
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TABLE 3 | Panels A and B: Friday minus Monday strategy returns (Amihud’s illiquidity measure and Bid-Ask spread measure).

Panel A (Friday minus Monday strategy returns of Amihud’s illiquidity measure)

Friday long–short T-statistics Monday long–short T-statistics Friday–Monday T-statistics

CAPM 0.0113662 (3.15) −0.0016774 (−2.29) 0.0130436 (3.48)

FF3 0.0095726 (2.45) −0.002198 (−2.69) 0.0117706 (3.09)

Carhart4 0.0079358 (2.92) −0.0022696 (−2.71) 0.0102054 (2.67)

FF5 0.0074951 (2.87) −0.0027626 (−3.09) 0.0102577 (2.62)

Panel B (Friday minus Monday strategy returns of Bid-Ask spread measure)

Friday long–short T-statistics Monday long–short T-statistics Friday–Monday T-statistics

CAPM 0.0046863 (6.34) 0.0029635 (5.44) 0.0017229 (2.17)

FF3 0.0049322 (6.60) 0.0032319 (5.91) 0.0017003 (2.10)

Carhart4 0.0048096 (6.35) 0.0027829 (5.24) 0.0020267 (2.49)

FF5 0.0044491 (5.87) 0.0025499 (4.81) 0.0018993 (2.27)

This table examines Friday minus Monday monthly portfolio returns based on Amihud’s illiquidity measure (Panel A) and the Bid-Ask spread measure (Panel B) to invest
on a particular day. The table reports the values of Alpha for CAPM, the Fama and French three-factor model, the Carhart four-factor model, and the Fama and French
five-factor model. Portfolios are equally weighted, and values of t-statistics are adjusted for autocorrelation and heteroscedasticity.

TABLE 4 | Panels A and B: asymmetry in long leg (Amihud’s Illiquidity measure and Bid-Ask spread measure).

Panel A (asymmetry in long leg of Amihud’s illiquidity measure)

Friday long T-statistics Monday long T-statistics Friday long–Monday long T-statistics

CAPM 0.0113672 (2.91) −0.0004678 (−3.35) 0.011835 (3.13)

FF3 0.0094585 (2.40) −0.0011018 (−2.81) 0.0105604 (2.75)

Carhart4 0.0077422 (2.49) −0.0013681 (−2.00) 0.00923 (2.38)

FF5 0.0132384 (2.69) −0.0018303 (−2.34) 0.0093422 (2.36)

Panel B (asymmetry in long leg of Bid-Ask spread measure)

Friday long T-statistics Monday long T-statistics Friday long–Monday long T-statistics

CAPM 0.0024509 (3.01) 0.000831 (2.18) 0.0024189 (1.51)

FF3 0.0023808 (2.88) 0.0008291 (2.15) 0.0023063 (1.42)

Carhart4 0.0022996 (2.81) 0.0004254 (2.59) 0.002154 (1.30)

FF5 0.0026698 (3.27) 0.000181 (2.25) 0.0018154 (1.09)

This table examines Friday monthly portfolio returns based on Amihud’s illiquidity measure (Panel A) and the Bid-Ask spread measure (Panel B) to invest in the long leg
on a particular day. The table reports the values of Alpha for CAPM, the Fama and French three-factor model, the Carhart four-factor model, and the Fama and French
five-factor model. Portfolios are equally weighted, and values of t-statistics are adjusted for autocorrelation and heteroscedasticity.

with Monday’s long leg. An explanation based on the sentiment
explains that the displayed return trend should be endorsable
to the speculative leg. Therefore, panel A and B show only
the long leg for both anomalies since the speculative leg is
the long leg for both measures. The return difference in long
leg portfolios for both days is solely larger than the return of
the long minus short portfolio. For example, focusing on the
CAPM alpha of the Friday long minus the Monday long for
the portfolio based on Amihud’s illiquidity measure leads to an
increase of 118 excess basis points strategy returns on Friday
over Monday. To give a more straightforward explanation for
this investment strategy, we can say that investors can earn
118 basis points excess returns by merely investing in the long
leg of the portfolio based on Amihud’s illiquid measure for
only two days (take the long position on Friday, shorten it on
Monday, and the rest of the days can be used to invest in
risk-free investment).

Robustness Test
Macroeconomic news effect
It is unlikely that good or bad news has a systematic pattern
of being announced on a particular day of the week, but it
is possible that a cross-sectional effect is generated due to
these macroeconomic news announcement effects. For instance,
illiquid stocks are sometimes more sensitive toward these
announcements than others. Therefore, we gathered data on
the monthly macroeconomic announcement dates by following
(Savor and Wilson, 2013) and took the announcement dates data
of the CPI (Consumer Price Index) and PPI (Producer Price
Index). We focused on the days when these figures are released.
Panel A and B of Supplementary Table S2 provide results of
strategy returns for both anomalies when returns of particular
dates are excluded from the sample. The results indicate that
earlier patterns of cross-sectional returns for Friday and Monday
are robust to the exclusion of macroeconomic announcement
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dates. Thus, the results are not consistent with the explanation
that the observed cross-sectional pattern is due to the impact of
macroeconomic news announcements.

Firm-specific news impact
A possible explanation for this cross-sectional effect on a
particular day could be the non-random timing of firm-specific
news announcements (Guo and Huang, 2019). Therefore, to
make this argument valid, speculative and non-speculative firms
should have a systematic difference in the announcements of
good and bad news. To verify this argument, we took data for
announcement dates of earning and dividend declarations at the
firm level. Literature has suggested that earning announcement
dates are off by some days (Dellavigna and Pollet, 2009). We
excluded two days before the announcement and two days
post-announcement by considering the conservative approach.
This approach was beneficial because a week has five working
days, and the exclusion of t − 2 and t + 2 days ensured
equal elimination for each day of the week. Panel A and B of
Supplementary Table S3 examine the results, with the exclusion
of t − 2 to t + 2 dates, of earnings and dividend announcements.
The results indicate that the magnitude difference of strategy
returns has no significant change, and findings of both anomalies
are not consistent with the explanation that cross-sectional
variation of returns on Friday and Monday is derived by firm-
specific news.

Impact of institutional ownership
Firms with high institutional ownership are expected to be
less effected by sentiment, and, at the same time, firms with
less institutional ownership and high individual ownership
structures are more sensitive to sentiment. Therefore, we have
further divided existing portfolios on the basis that institutional
investment and firms that fall below the median provide a
robust explanation: cross-sectional variation in stock returns is
higher for stocks that have less institutional ownership because
stocks with less institutional ownership are prone toward investor
sentiment. Supplementary Table S4 provides only the results for
both anomalies with the firms that fall below the median value of
institutional ownership. The results indicate that firms with low
institutional investment and more illiquid are more sensitive to
sentiment and provide higher returns on Friday than Monday.

Discussion
The literature of psychology predicts and gives robust findings
related to mood elevation on Friday over Monday, and this causes
higher returns for speculative stocks on Fridays. These robust
findings also predict that returns will be relatively low on Monday
in parallel with the decreasing mood on Monday. Hence, a new
strategy is emerging with the prediction that anomaly returns
will be higher on Fridays for those where the speculative leg
is the long leg. Results have confirmed the prediction that was
found in the data and examined long minus short returns for
Amihud’s illiquid measure and the Bid-Ask spread anomaly on
Friday and the long minus short returns of illiquid anomaly
on Monday. Striking results emerged when the Friday minus
Monday estimation provided higher alpha values for the portfolio
constructed on the basis of Amihud’s illiquid measure for all
models. The results were not only striking in terms of magnitude,

but they were also consistent with the findings of mood theory
that Friday sustained higher returns in comparison to Monday,
and these findings were consistent for both anomalies.

The findings of difference in the long leg for both anomalies
were also consistent with the sentiment, based on investor mood,
that the day of the week effect prevails in cross-sectional returns
for the speculative leg of the portfolio investment. Therefore,
it was again confirmed that the speculative leg earns higher
returns on Friday than on Monday for the same speculative
leg. Our findings were also in accordance with the explanation
that the observed pattern of the cross-sectional effect on a
particular day was not explained by the non-random timing of
firm-specific news announcements, and they were inconsistent
with the finding that the cross-sectional effect is generated
due to these macroeconomic news announcement effects, as
it is unlikely that good or bad news had a systematic pattern
to be announced on a particular day of the week. We have
also performed an additional robust test by dividing the firms
into two sections on the basis of institutional ownership, and
our results were again consistent with the portfolio returns
of speculative stocks. The findings indicate that Friday earns
higher stock returns for the portfolio of the firms that fall
in the lower median because firms that have less institutional
investment (and thus more individual ownership) are more
prone to sentiment.

CONCLUSION

The study has found a strong, predictable cross-sectional
variation in illiquid stocks across the days of the week.
Although the Chinese market has a different investment
culture and political environment, our results are consistent
with the findings of Birru (2018). The study found that
the speculative leg of illiquid stocks earned higher returns
on Friday than Monday in comparison to non-speculative
stocks. Our results are also concurrent with firm-specific news
announcements, macroeconomic news announcements, and
monthly portfolio returns.

Psychology literature has found a consistent variation in mood
across the days of the week, where mood increases on Friday and
decreases on Monday. Our results regarding the cross-sectional
pattern in illiquid stocks were consistent with the psychology
findings, and returns are relatively higher on Friday when the
mood is higher and lower on Monday when the mood is lower.
Moreover, the study provides different strategies to earn excess
returns across the days of the week by investing in illiquid stocks.
The findings of the paper are an extension of the evidence of
Baker and Wurgler (2012) that during the high-sentiment time
investors tend to have low demand for safe investments, whereas,
during the low sentiment time, investors tend to have a flight
toward quality. Our study gives a more specific explanation
that stocks are sensitive to sentiment, and we provide evidence
of cross-sectional variations of returns on particular days by
linking the speculative leg of illiquid stocks with mood theory
from psychology literature. Additionally, our research will help
academicians and practitioners in making investment strategies
for investment or future research.
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There are several limitations to the study: this study is based
upon a Chinese dataset, and the structure of the Chinese stock
market is quite different to that of the rest of the world. Therefore,
the results of the study may not be generalized to other markets.
The Chinese market has a strong government influence, and this
study can be further tested by segregating the state-owned and
non-state-owned enterprises. For future directions, this research
can also be expanded by incorporating the different dimensions
of emotions that affect an individual’s mood, e.g., valence, arousal,
state-related, and trait-related emotions.
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One aspect of entrepreneurship psychology also clarifies individual characteristics.
Drawing from entrepreneurship psychology, the concept of a cognitive CEO has been
formulated using the DAE statistical technique. The study elucidates that cognitive
CEOs not only boost SME performance but also invigorate CSR activity. Data for listed
SMEs for the years 2016–2018 are analyzed through the panel regression technique.
Significantly, the study demonstrates that CEO age is positively interlinked with the
growth and CSR activity of the firm. Moreover, the empirical underpinning of the results
also reveals that state-owned enterprises and firms with high total assets prefer cognitive
CEOs, who accelerate the firm’s value and invigorate CSR activity. The number of
independent directors is analyzed as a moderator and is concluded to be an intensifier
for both SME growth and CSR activity. Finally, 2SLS instrumental panel regression is
used to validate the veracity of the empirical results.

Keywords: corporate governance, entrepreneurship psychology, cognitive CEO, SME performance, CSR activity

INTRODUCTION

The extant literature signifies that excellent corporate governance influences the performance
of firms. Significantly, organizational support can mitigate adverse psychological factors among
employees (Sarfraz et al., 2019a). However, scant literature has examined the psychological aspects
of the upper echelon, specifically among small–medium-sized enterprises (Palmer et al., 2019).
Meanwhile, entrepreneurial behavior has been studied using individual attributes (education, age,
etc.), showing that these can have a significant impact on the firm’s growth (De Jong et al., 2015).
The literature on entrepreneurship psychology has signified through empirical analysis that the role
of CEO is pivotal in SMEs and venture capital (Ensley et al., 2002; Lewis, 2015; Miao et al., 2019)
while taking strategic decisions.

Specifically, CEO psychology has been demonstrated via a CEO’s specific attributes, which can
affect the firm’s performance asymmetrically (Kim et al., 2016; Ou et al., 2018; Park et al., 2018).
Certainly, CEO attributes affect different aspects of an organization that are interlinked with the
firm’s growth and sustainability. In this regard, analyses have been performed on the impact of
CEO attributes on a firm’s cash holdings, innovation, corporate social responsibility, and earnings
management (Francis et al., 2008; Orens and Reheul, 2013; Chen et al., 2014; Zhang et al., 2017;
García-Sánchez and Martínez-Ferrero, 2019).
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CEO characteristics illustrate the innovative capacity of the
firm (De Visser and Faems, 2015). Extant studies have found
that CEO cognitive style is interlinked with innovative capacity,
but the present study contributes new insights by formulating
the concept of a cognitive CEO and analyzing its effects on the
performance and CSR activity of a firm.

The social cognitive theory emphasizes the individual
characteristics that can either embellish or blemish performance
through environmental factors (Staples and Webster, 2007).
Additionally, leaders who adopt cognitive strategies experience
emphatic performance enhancement (Torrence and Connelly,
2019). Meanwhile, cognitive psychology emphasizes that
cognition synchronizes the brain to proceed properly (Barsalou,
2014), which ultimately assists the individual in making the
right decision. A CEO’s cognitive style also illustrates that he/she
is a problem solver when confronting uncertainty within the
organization. Moreover, an innovative style identifies a strategy
that is related to problem-solving (Sadler-Smith and Badger,
1998). Hence, our independent variable, cognitive CEO, has been
formulated on the basis of comparative analysis of the intangible
assets ratio of an incumbent CEO along with his/her specific
characteristics related to knowledge.

Cognition has been considered a significant tool that
augments the innovative capabilities of employees (Chen X.
et al., 2019), which necessarily escalates a firm’s growth. In
emerging countries, innovative capability has been examined
under the auspices of the managerial cognition perspective
and environmental strategies. Innovative capabilities are weaker
where there is excessive governmental control (Yang et al.,
2019). We have selected Chinese firms for this empirical
analysis because of their distinguishing characteristics. China
adopted a market economy over the last few decades, and the
corporate governance mechanism is still quite novel. CSRC1

has compelled the organizations to have a specific number
of independent directors to enhance corporate governance
(Wang et al., 2019). Meanwhile, despite excessive governmental
interference in Chinese firms and SMEs,2 even small–medium
enterprises are growing rapidly while contributing to the Chinese
GDP (Cui et al., 2019).

The objective of the study is to contemplate whether a
CEO with specific characteristics related to experience and
knowledge can be conducive to a firm’s growth. Moreover,
it considers whether cognitive ability also orientates the CEO
toward adopting CSR activity or not. It is also significant to
comprehend the role of independent directors under the auspices
of a cognitive CEO.

Our study contributes theoretically and empirically. Firstly,
we formulate the variable “cognitive CEO” by executing the
DAE statistical technique. Secondly, we demonstrate the impact
of a cognitive CEO on SME performance. Thirdly, we also
contemplate the impact of a cognitive CEO on corporate social
responsibly activity. Fourthly, the role of independent directors

1The Chinese Security Regulatory Council compelled Chinese firms to have a
minimum of three independent directors among board members to enhance
corporate governance (Liu et al., 2015).
2According to Zhao et al. (2013), 99% of Chinese chemical firms are SMEs, which
means that corporate social responsibility is the main concern for these companies.

examined as a moderator of both performance and CSR activity.
Last, we execute 2SLS instrumental panel regression, which
indicates that our results are authentic and reliable.

THEORETICAL BACKGROUND AND
HYPOTHESIS FORMULATION

The extant literature has revealed that corporate governance
not only influences a firm’s growth but also affects corporate
social responsibility (Bhagat and Bolton, 2019; Zhou, 2019).
One study has indicated that corporate social responsibility even
influences employee performance in SMEs (Sarfraz et al., 2018a)
while, conversely, another emphasizes the moderating role of
CSR, which affects project financing (Sarfraz et al., 2018b).
However, the CEO is a pivotal figure who can orientate the
firm toward adopting CSR measures. The prior literature has
identified CEO attributes that have strongly affected both firm
performance and CSR disclosure (García-Sánchez and Martínez-
Ferrero, 2019; Hegde and Mishra, 2019). The psychological
factors that are related to CEO personality have also been
analyzed, revealing their strong impact on organizational risk
(Benischke et al., 2019).

An enormous body of literature exists on how managerial
cognition relates to environmental strategies, but few studies
have been found that signify how the evolution of managerial
cognition interlinks with environmental strategies (Yang et al.,
2019). Moreover, a study has demonstrated that the intensity
of motivation also invigorates cognitive capability (Shepherd
and Patzelt, 2018), which ultimately assists individuals in taking
drastic steps under unpredictable circumstances. Additionally, it
has been witnessed that cognitive behavior under the umbrella of
the social aspect does influence strategic decisions (Bromiley and
Rau, 2016), as it compels the upper echelon to work diligently for
the firm’s growth.

More precisely, prior research on CEOs can be segregated
into three categories. First, firm growth and CEO personality
in terms of the five personality aspects (conscientiousness,
emotional stability, agreeableness, extraversion, and openness)
have been examined (Peterson et al., 2003; Nadkarni and
Herrmann, 2010). Second, some studies have emphasized specific
CEO attributes, including both positive and negative aspects
(self-evaluation, charisma, humility, narcissism, overconfidence,
and hubris) (Chatterjee and Hambrick, 2007), that influence
different features of the firm asymmetrically. Third, some studies
have revealed that CEO values (e.g., collectivism, novelty, self-
direction, benevolence, and organizational identification) not
only influence the growth of a firm but also its corporate social
responsibility. Specifically, a recent study has witnessed that CEO
cognition also escalates a firm’s performance even if the firm has
entered into a declining phase (Liang et al., 2018). Hence, we can
encapsulate the above research to formulate the hypothesis that a
cognitive CEO should enhance a firm’s growth.

H1: A cognitive CEOs boosts the firm’s growth.

It is at the CEO’s discretion to either adopt innovative
measures or to disclose CSR activities (Davidson et al., 2018).
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Interestingly, prior studies have found interlinks of firms’ CSR
activities with CEO demographics and specific characteristics
(Borghesi et al., 2014; Davidson et al., 2018). Further, a recent
study on materialistic CEOs has demonstrated that they are less
oriented toward corporate social responsibility when compared
to non-materialistic CEOs (Davidson et al., 2018). However, our
variable “cognitive CEO” is based on variables named “CEO
experience, CEO education, number of meetings attended by
CEO, and goodwill,” which have been contemplated by some
studies and revealed to have a positive relationship with CSR
activity (Koehn and Ueng, 2010; Huang, 2013; Golden et al., 2017;
Chen W.T. et al., 2019). This guides us to the second hypothesis.

H2: Cognitive CEOs enhance CSR activity.

Independent Directors as a Moderator
for Cognitive CEO and Firm
Performance, CSR
Chinese organizations have enhanced their corporate structure
via introducing a specific number of independent directors
(Wang et al., 2019), who have strengthened the firms’ growth
through constant vigilance (Tang et al., 2016). Some studies have
found that having a high proportion of independent directors
mitigates organizational risk (Li et al., 2017), which ultimately
invigorates the firm’s profitability. Meanwhile, the presence
of independent directors is also conducive to CSR disclosure
(Fernández-Gago et al., 2018). Arguably, independent directors
are not only representatives of minority shareholders but are
also stakeholders that compel the CEOs to promote CSR activity
(García-Sánchez and Martínez-Ferrero, 2018). Therefore, the role
of the independent director as a moderator should enhance a
firm’s growth and CSR activity emphatically. Thus, the following
hypotheses are made:

H3a: Independent directors as a moderator augment the
firm’s performance.
H3b: Independent directors as a moderator intensify the CSR
activity.

DATA COLLECTION AND MEASURES

We have selected SME data listed on Chinese stock exchanges
from 2016 through 2018. Data has been accumulated from
CSMAR and WIND following the extant literature (Jiang et al.,
2013; Zhang and Qu, 2016; McGuinness et al., 2017). The
independent variable, cognitive CEO, has been formulated via
analyzing the five variables. Following the extant literature,
cognition is defined as the knowledge that has been gained
through experience and the senses (Chen X. et al., 2019).
Consequently, a CEO can utilize his or her cognition to
make the right decision. Therefore, we have selected these
variables (CEO experience, CEO compensation, the number
of meetings attended by the CEO, goodwill, and intangible
assets ratio) that signify his/her cognitive ability. CEO tenure,
CEO compensation, goodwill, and the number of meetings
attended by the CEO represent how much knowledge, either

tacit knowledge or working knowledge, the incumbent CEO
will gain, which will ultimately affect the intangible assets of
the company. Moreover, motivation is also a vigorous vehicle
that boosts hidden capabilities to work with enthusiasm. In this
regard, CEO compensation3 has been included in formulating
the cognitive CEO variable. The cognitive CEO variable has been
formulated using the DAE4 statistical technique. If the incumbent
CEO performs better in terms of output (intangible assets ratio)
with the given input (the above four variables), then he/she
was deemed a cognitive CEO5 and was assigned “1”; otherwise,
he/she was assigned “0.” Firstly, we have taken the logarithm of
cognitive CEO and have assigned the value “1” if its logarithmic
value is greater than the mean value; otherwise, it has been
assigned the value “0.” Mathematically, the cognitive CEO has
been formulated as follows:

CCEO =
k∑

ρ=1

zρxρm

/ q∑
ρ=1

kρyρm, where ρ = 1, . . . , n (1)

In Eq. 1, there are “q” inputs and “k” outputs. In this case, our
output is the intangible assets ratio, whereas our inputs are CEO
experience, CEO compensation, number of meetings attended by
the CEO, and goodwill.

Equation 1 emphasizes that all input variables (CEO
experience, CEO education, number of meetings attended by the

3CEO compensation has a positively significant impact on performance (Jian and
Lee, 2015).
4DAE is a statistical technique used to demonstrate the relative efficiency of
separable variables (Demerjian P. et al., 2012).
5Yuan et al. (2019) and Demerjian P.R. et al. (2012), analyzed the impact of CEO
ability and manager ability, formulated on the basis of the DAE technique.

TABLE 1 | Formulation of CSR index.

Attribute Measurement

1 Whether the firm has indulged in social donation Yes = 1, No = 0

2 Whether the firm has been verified by a third-party
agency

Yes = 1, No = 0

3 Whether the firm refers to the GRI Sustainability Report
Guide

Yes = 1, No = 0

4 Whether the firm discloses the protection of
shareholders’ rights

Yes = 1, No = 0

5 Whether the firm discloses the protection of creditors’
rights

Yes = 1, No = 0

6 Whether the firm discloses the protection of employee
rights

Yes = 1, No = 0

7 Whether the firm discloses the protection of supplier
rights

Yes = 1, No = 0

8 Whether the firm discloses the protection of customers’
and consumers’ rights

Yes = 1, No = 0

9 Whether the firm discloses environmental and
sustainable development

Yes = 1, No = 0

10 Whether the firm discloses public relations and social
welfare undertakings

Yes = 1, No = 0

11 Whether the firm discloses the construction of a social
responsibility system and improvement measures

Yes = 1, No = 0

12 Whether the firm discloses safety production content Yes = 1, No = 0

13 Whether the firm discloses its shortcomings Yes = 1, No = 0
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TABLE 2 | Descriptive statistics.

Variable Obs Mean SD Min Max

CSSR 1603 0.6007006 0.1178094 0.2307692 0.9230769

INDIR 1603 3.771678 1.214877 2 13

EPS 1601 0.3041771 0.8210663 −6.859921 17.53427

ROA 1602 0.0952036 2.735636 −6.776046 108.3657

ROI 1599 0.2689851 0.669638 −0.561306 11.85493

Leverage 1601 0.5408962 0.5428913 0.01561 11.50969

CCEO 1592 0.1011307 0.3015964 0 1

AGE 1592 0.0477387 0.2132798 0 1

LNTA 1601 22.30435 1.438454 14.94164 28.55011

FSZ 1601 7.698642 1.473436 1.609438 11.47645

Dual 1573 0.1862683 0.3894468 0 1

Fage 1603 15.80848 4.084944 0 27

SOE 1603 0.5046787 0.5001341 0 1

Table 2 gives the descriptive statistics of the different variables. “Fage” represents
firm age whereas “FSZ” indicates firm size. The descriptive statistics also witness
that all variables have a relatively low standard deviation.

CEO, goodwill) should perform very well, causing a boost in
the intangible assets of the firm. Additionally, corporate social
responsibility disclosure has been formulated in consideration
of the 13 attributes. Though the prior literature (Sial et al.,
2018), has formulated corporate social responsibility disclosure
measures by emphasizing 11 attributes,6 our CSR ratio has been
formulated by considering 13 attributes (as presented in Table 1).
Mathematically,

CSRRi,t =

∑13
P=1 ZPi,t

N
where Zpi,t ∈ {0, 13} (2)

where “ Zpi,t” indicates the different attributes for
different listed firms.

In Table 1, 13 attributes have been signified for the
formulation of CSSR.

Further, following the extant literature (Jiang et al., 2013;
Zhu et al., 2016; Ghulam et al., 2019; Sarfraz et al., 2019b;

6A prior study (Yuan et al., 2019) emphasized seven attributes related to reporting.

Shah et al., 2019), we have selected the control variables “EPS”
(earnings per share), “AGE” (age of cognitive CEO), “Dual” (CEO
having two offices), “SOE” (state-owned enterprise), “Firm Size”
(logarithm of number of employees), “LNTA” (logarithm of total
assets), “Fage” (firm age), and “Leverage.”

Empirical Models
The panel regression technique is the preferred method
for analyzing longitudinal and cross-sectional data. Through
confirmation of the Hausman test, fixed effect panel regression
has been selected, which also captures the characteristics of
unobservable variable characteristics. Mathematically, the panel
regression is expressed as follows:

Performanceit = α0 + α1itCCEOit + α2itDualit + α3itAGEit

+ α4itSOEit + α5itFageit + α6itFirmsizeit

+ α7it lnTAit + α8itLeverageit + α9itEPSit + εit
(3)

CSSRit = α0 + α1itCCEOit + α2itDualit + α3itAGEit

+ α4itSOEit + α5itFageit + α6itFirmsizeit

+ α7it lnTAit + α8itLeverageit + α9itEPSit + εit (4)

Performanceit = α0 + α1it(CCEOit × INDIRit)+ α2itDualit

+ α3itAGEit + α4itSOEit + α5itFageit

+ α6itFirmsizeit + α7it lnTAit + α8itLeverageit

+ α9itEPSit + εit (5)

CSRRit = α0 + α1it(CCEOit × INDIRit)+ α2itDualit

+ α3itAGEit + α4itSOEit + α5itFageit

+ α6itFirmsizeit + α7it lnTAit + α8itLeverageit

+ α9itEPSit + εit (6)

Equations 3 and 5 indicate the effect of a cognitive CEO on
a firm’s performance. “ROA” and “ROI” have been endorsed

TABLE 3 | Correlation matrix.

CSSR ROA ROI EPS LEV CCEO AGE LNTA LNEMP Dual SOE

CSSR 1.000

ROA 0.0059 1.000

ROI 0.0021 −0.0048 1.000

EPS 0.0079 0.3725 0.0326 1.000

LEV 0.0134 −0.3012 −0.0209 −0.1959 1.000

CCEO 0.039 0.0632 0.0859 −0.0212 0.032 1.000

AGE 0.0131 0.0569 0.0042 −0.0235 0.0549 0.5472 1.000

LNTA −0.0352 0.0108 −0.0074 0.2364 −0.0200 −0.0420 −0.024 1.000

FSZ −0.0662 0.0052 −0.0030 0.1590 −0.0722 −0.0272 −0.028 0.4831 1.000

Dual 0.0404 −0.0099 −0.0293 −0.0501 0.0339 −0.0067 0.009 −0.0697 −0.0619 1.000

SOE 0.0676 −0.0133 −0.0093 0.0075 0.0082 0.0120 0.001 0.0751 0.0964 −0.0456 1

Fage 0.1948 0.0326 0.0282 0.0368 0.9020 0.0273 0.005 −0.0391 −0.1303 −0.0523 0.071

Table 3 signifies that all variables are less correlated except “AGE (CEO age)” (“0.5472”), which is also acceptable for empirical analysis.
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as proxies for measuring the firm’s performance (Lin and Lin,
2019; Shah et al., 2019). Additionally, Eqs 4 and 6 demonstrate
the impact of a cognitive CEO on CSR activity. The interaction
term (CCEOit × INDIRit) in Eqs 5 and 6 indicates the effect
of independent directors as a moderator of firm performance
and CSR activity.

Empirical Results
In this section, the empirical results of panel regression
(see Eqs 3–6) are presented. The authenticity of the
results has also been assessed through 2SLS instrumental
regression. Since cognition is based on knowledge, we
have selected CEO technical education as an instrumental
variable.7 Table 2 details the descriptive statistics. The
variables “CCEO” (cognitive CEO), “Degree” (education),

7The correlation between instrumental variable (CEO technical education) and
cognitive CEO is “0.7863” while with CSSR is “0.0098,” which satisfy the condition
of an instrumental variable. The technical education is a dummy variable which

TABLE 4 | 2SLS Instrumental regression (cognitive CEO and performance).

(1) (2) (3) (4)

Variables ROA ROI ROI ROA

CCEO*INDIR 0.0955** 0.436***

(0.0982) (0.147)

EPS 0.169*** 0.0233 0.0230 0.169***

(0.0118) (0.0200) (0.0200) (0.0118)

Leverage −0.176*** −0.0174 −0.0233 −0.177***

(0.0172) (0.0291) (0.0292) (0.0172)

AGE 0.146* 0.382** 0.335** 0.140*

(0.0849) (0.152) (0.137) (0.0798)

LNTA 0.0157* 0.00684* 0.00538* 0.0156*

(0.00891) (0.0151) (0.0151) (0.00890)

FSZ −0.00617 0.00148 0.00179 −0.00609

(0.00859) (0.0146) (0.0146) (0.00860)

Dual 0.0126 −0.0384 −0.0352 0.0135

(0.0235) (0.0400) (0.0402) (0.0236)

SOE 0.00709* 0.0172* 0.00895* 0.00637*

(0.0184) (0.0311) (0.0314) (0.0184)

Fage 0.00413** 0.00382* 0.00374* 0.00351*

(0.00231) (0.00395) (0.00395) (0.00231)

CCEO 0.118*** 0.0435**

(0.0418) (0.0242)

Constant 0.409** 0.295 0.298 0.409**

(0.165) (0.280) (0.281) (0.165)

Observations 1,555 1,551 1,551 1,555

R2 0.204 0.090 0.203 0.203

Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1. Table 4
reveals that “CCEO” (Cognitive CEO) and “CCEO*INDIR” are positively significant
for “ROA” and “ROI.” In Table 4, the coefficient values of “CCEO*INDIR” are
“0.095**” and “0.436***,” whereas the coefficient values of CCEO are “0.118**
and “0.409,” respectively. Through comparison, it has been confirmed that, as a
moderator, independent directors boost the firm’s growth strongly. Meanwhile, the
variables “Fage” (firm age), “SOE,” “AGE” (CEO age), and “LNTA” (total assets) are
positively significant.

“AGE” (age of CEO), “Dual” (CEO having two offices),
and “SOE” (state-owned enterprise) are dummy variables.
Moreover, the number of observations is almost the same,
although some variables have fewer observations due
to missing data.

Table 3 illustrates the correlation between variables. The
variable “AGE” has the correlation “0.5462,” whereas all other
variables have lower correlation values. Hence, there is no threat
of the multicollinearity problem.

Table 4 reveals that a cognitive CEO (CCEO) boosted
the firm’s performance significantly (tenth row and third
and fourth columns of Table 3). In the third column
of Table 4, the coefficient of ROI is “0.118,” whereas
the coefficient of ROA is “0.0435” for a cognitive CEO
(CCEO). The results support our first hypothesis (H1).
Additionally, the variables “lnTA,” “Fage,” and “AGE”
positively boosted firm growth. “SOE” is also positively
significant, which indicates that having a cognitive CEO
in a state-owned enterprise is highly advantageous for
escalating firm growth. Meanwhile, the first row of columns

equals “1” if the CEO has a degree related to economics, management sciences or
law, and “0” otherwise (Ghulam et al., 2019).

TABLE 5 | 2SLS Instrumental regression (cognitive CEO and CSR activity).

(1) (2) (3) (4) (5)

Variables CSRR CSRR CSRR CSRR CSRR

CCEO*INDIR 0.0244** 0.0170** 0.0169**

(0.0317) (0.0274) (0.0275)

EPS 0.00135 0.00126 −0.000290 −0.000301 0.00130

(0.00382) (0.00382) (0.00366) (0.00366) (0.00382)

Leverage −0.00119 −0.000831 −0.00138

(0.00555) (0.00555) (0.00557)

AGE 0.00784** 0.00919** 0.00902** 0.00675** 0.00522*

(0.0274) (0.0286) (0.0286) (0.0269) (0.0258)

LNTA 7.15e-05* 6.51e-05* 0.000649** 0.000626* 4.54e-05*

(0.00288) (0.00288) (0.00286) (0.00286) (0.00288)

FSZ −0.00405 −0.00402 −0.00391 −0.00390 −0.00403

(0.00278) (0.00278) (0.00277) (0.00277) (0.00278)

Dual −0.00994 −0.00974 −0.0106 −0.0105 −0.00970

(0.00761) (0.00761) (0.00761) (0.00762) (0.00762)

SOE 0.0149** 0.0153** 0.0141** 0.0144** 0.0140**

(0.00594) (0.00592) (0.00593) (0.00593) (0.00595)

Fage 0.00528*** 0.00526*** 0.00520*** 0.00522*** 0.00530***

(0.000747) (0.000747) (0.000745) (0.000744) (0.000747)

CCEO 0.00424** 0.00601**

(0.00690) (0.00783)

Constant 0.540*** 0.540*** 0.527*** 0.527*** 0.540***

(0.0534) (0.0534) (0.0531) (0.0531) (0.0534)

Observations 1,555 1,555 1,556 1,556 1,555

R2 0.181 0.181 0.180 0.180 0.181

Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1. Table 5 reveals
that CCEO and CCEO*INDIR are positively significant for CSR ratio (tenth and first
row). Additionally, the variables “AGE,” “Fage,” “LNTA,” and “SOE” are positively
significant for CSSR.
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(1) and (2) indicates the coefficient values of the interaction term
(cognitive CEO term and independent directors). The coefficient
values of CCEO∗INDIR (0.0955∗∗, 0.436∗∗∗, respectively, are
greater than the coefficient value of CCEO (0.0435∗∗, 0.118∗∗∗,
respectively), which indicates that the presence of independent
directors assists even a cognitive CEO in escalating firm growth
significantly. This result satisfies hypothesis H3a.

Table 5 signifies that a cognitive CEO promotes the disclosure
of CSR activity [eleventh row and columns (4) and (5)].
Additionally, the interaction of a CCEO and independent
directors enhances the CSR activity [first row and columns (1)
and (3)]. Specifically, the coefficient values of CCEO∗INDIR
(0.0244, 0.0170, and 0.0169) are greater than the coefficient values
of CCEO (0.00424 and 0.00601), which argues that the vigilance
of independent directors has compelled the cognitive CEO to
disclose the CSR activity. Moreover, the variables “SOE,” “AGE,”
“LNTA,” and “SOE” boost the CSR activity.

CONCLUSION

Chinese SMEs contribute more than 60% of Chinese GDP
(Huang et al., 2016). Therefore, studying Chinese SMEs is
worthwhile and necessary to divulge their secrets. Chinese firms
are allegedly under the strict surveillance of the government, but
their growth is strong and undeterred. Corporate governance
among Chinese firms is novel, but its role is vital for
sustainability. However, the role of the CEO is pivotal in making
decisions and taking drastic steps under uncertain circumstances.
In this regard, entrepreneurship psychology orientates the
organizational theorist to contemplate the specific attributes of
a CEO that can accelerate a firm’s growth. Further, individual
psychological aspects of a CEO also matter in adopting CSR
measures, as they signify how much of a philanthropist the CEO
is. Additionally, CSR disclosure elucidates whether a CEO is
concerned about minority shareholders and stakeholders. The
concept of a cognitive CEO is based on the idea of best utilization
of knowledge (either tacit knowledge or working knowledge)
that can assist him/her in achieving goals. Empirical results have
unveiled that cognitive CEOs boost firms’ growth and adoption
of CSR. Further, cognitive CEOs perform extremely well under
the vigilant surveillance of independent directors. Moreover,
older CEOs endorse CSR disclosure and boost the firm’s growth.
Finally, firms like state-owned enterprises, mature firms, or firms
acquiring large total assets show a positive relationship between
performance and CSR disclosure. To summarize, this study

recommends that firms should prefer CEOs who are mature, have
technical knowledge (either economics, law, or engineering),
and have long tenure, as they will boost performance and also
disclose CSR activities. Further, this study has also suggested that
having a specific number of independent directors will enhance
performance through their vigilant surveillance.

Study Limitations
Although this study has contributed a lot, there are some
specific limitations that could be addressed in future study.
First, the cognitive CEO has been formulated using specific
variables and could be reformulated by incorporating different
variables. Second, the impact of a cognitive CEO should be
demonstrated for different aspects of organizations (e.g., cash
holding, earnings management, etc.). Last, it is recommended
that the effectiveness of cognitive CEOs for United States or
European firms be analyzed.
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This article builds on the conservation of resources (COR) theory and the challenge–
hindrance stressors framework to propose a model for understanding and investigating
why and when these two distinct categorized stressors similarly promote the display
of abusive supervision behavior. The data from 228 supervisors and subordinates
are selected by using the time-lagged method. Prior to hypothesis testing, we
first conducted confirmatory factor analyses (CFAs) of the proposed models in
Lisrel software. Hierarchical regression analysis revealed why and when two distinct
categorized stressors positively relate to ego depletion and thus, in turn, promote
the display of abusive supervision behavior. The bootstrap methods confirmed the
mediating effect of ego depletion and the moderated-mediation role of emotional
intelligence (EI). The findings show that both challenge and hindrance stressors are
positively related to ego depletion and that ego depletion is positively associated with
abusive supervision behavior. Results suggest that challenge and hindrance stressors
have similar positive effects on abusive supervision behavior via the mediating effect of
ego depletion. In addition, we find that supervisors’ EI weakens the positive relationship
between challenge stressors and ego depletion, and it also weakens the positive
relationship between hindrance stressors and ego depletion. This study extends the
current literature by directly testing resource depletion as a mediating mechanism and
resource replenishment as a boundary condition of the effect of work stressors.

Keywords: challenge stressors, hindrance stressors, emotional intelligence, abusive supervision behavior,
conservation of resources theory

INTRODUCTION

Abusive supervision behavior has drawn much attention from several researchers in the last few
decades (Mitchell et al., 2015; Camps et al., 2018; Qin et al., 2018). It refers to subordinates’
perception of the extent to which supervisors engage in the sustained display of hostile verbal
and non-verbal behaviors, excluding physical contact (Tepper, 2000). Empirical evidence reveals
that abusive supervision behavior has a host of deleterious effects on employees (Han et al., 2017)
and organizations (Mitchell and Ambrose, 2007; Frieder et al., 2015; Mackey et al., 2017). Given
the hindrance role of this behavior in the sustainable development of organizations, an increasing
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number of scholars have sought to probe its antecedents in
order to lessen its deleterious effects. Prior empirical evidence
has identified that some work stressors (e.g., exceedingly difficult
job goals, task difficulty, role overload) are the antecedents
of abusive supervision behavior (Burton et al., 2012; Mawritz
et al., 2014; Eissa and Lester, 2017). These studies agree that
work stressors often positively relate to negative behavior.
More specifically, work stressors first evoke negative emotions,
such as anger, anxiety, or frustration, which in turn predict
abusive supervision behavior. Among the work on this stream of
studies, scholars focus more on the effect of single-dimensional
work stressors, that is how single-dimensional work stressors
influence emotional response, thus further influencing abusive
supervision behavior. Although these studies reveal that work
stressors can predict abusive supervision behavior, they do not
distinguish the different categories of work stressors. Hence,
those findings can’t well address the question of why and when
distinct categorized stressors lead to abusive supervision behavior
in a similar way.

Having noticed that some stressors have positive outcomes,
while some others have negative outcomes, Cavanaugh et al.
(2000) decided to split stressors into two distinct categories:
challenge stressors and hindrance stressors, which would result in
positive outcomes or negative outcomes, respectively. Workload,
time urgency, job responsibility, and job complexity were
considered challenge stressors, whereas red tape, role ambiguity,
role conflict, and hassles were labeled as hindrance stressors
(Rodell and Judge, 2009). Given how meaningful and useful
these categorizations are in the workplace, stress researchers have
devoted great effort to probe their outcomes, so as to effectively
cope with challenge and hindrance stressors in the workplace
(O’Brien and Beehr, 2019). From different perspectives, such as
a psychology lens (Rodell and Judge, 2009), attitude lens (LePine
et al., 2005; Wallace et al., 2009; Yao et al., 2015), and behavior
lens (Rodell and Judge, 2009), previous studies investigated
the possible outcomes of challenge and hindrance stressors.
Following the challenge–hindrance stressors framework, these
studies have found that these two distinct categorized stressors
have different effects on resilience, emotional reaction, job
satisfaction, job performance, cynicism, and inefficacy (LePine
et al., 2005; Wallace et al., 2009; Yao et al., 2015; Crane
and Searle, 2016), while having similar effects on emotional
exhaustion and depression (LePine et al., 2005; Podsakoff et al.,
2007; Yao et al., 2015). In a word, these studies focus more on
different effects on some behaviors or attitudes and the similar
effect of challenge–hindrance stressors on some psychology
variables (i.e., psychology strain), ignoring that different types of
stressors may have a similar effect on the same behavior through
similar psychological process. Therefore, the current study pays
more attention to the relationship between challenge–hindrance
stressors and abusive supervision behavior, because these two
categories may affect abusive supervision behavior in a similar
way through similar psychological processes. Consequently, in
the current study, we take the first step to explore why these
two distinct categorized stressors have a similar psychological
process in abusive supervision behavior. Second, we investigate
when these two distinct categorized stressors would generate

a similar psychological process, thus further predicting abusive
supervision behavior.

Conservation of resources (COR) theory has long been
an important theoretical foundation for understanding the
mechanism of work stressors in behavior (Hobfoll, 1989), which
declares that resource loss is ordinary in our life, and people
must then invest resources in order to protect against resource
loss, recover from losses, and gain resources. Under the condition
of challenge stressors, individuals will invest psychological
resources, such as effort, attention, and willpower, to meet the
requirements of work and achieve personal growth. And under
the condition of hindrance stressors, individuals will also invest
psychological resources to overcome hindrance stressors, for they
are detrimental to job performance goals and career growth.
Such psychological resources can be also called self-regulatory
resources when they are used to self-regulate or self-control
(Baumeister et al., 1998). Self-regulation refers to the mental
abilities possessed by individuals to control and regulate their
own emotions, behaviors, and psychological states. According to
COR theory, individuals have a limited self-regulatory resource
reserve that can be mobilized (Shapiro et al., 1997; Hobfoll,
2002). As discussed above, dealing with challenge stressors and
hindrance stressors is a typical process of self-regulation, which
will consume the finite pool of self-regulatory resources. Self-
regulation is the key to effectively regulating behavior because
people have a finite pool of psychological resources to fuel
positive behaviors and block out negative behaviors; thus, it
often results in resource loss. On one hand, resource loss will
result in reduced capacity for further self-regulation (Baumeister
et al.,1998); on the other hand, people will also invest fewer
resources to self-regulate in order to protect against further
resource loss (Hobfoll, 1989). In a word, resource loss that
comes from dealing with challenge stressors and hindrance
stressors will cause individuals to experience self-regulation
impairment, a state of self-regulatory resource depletion (Tepper
et al., 2017), thereby increasing the likelihood of a supervisor’s
abusive behavior.

Therefore, COR provides the theoretical basis for
understanding why and when challenge–hindrance stressors
have a similar effect on abusive supervision behavior. The
previous study has proposed that work stressors (i.e., role
overload) are positively associated with abusive supervision
through psychological resource depletion (Eissa and Lester,
2017). However, to date, there has been no empirical research on
the mediating mechanism of specific resource depletion variables
between work stressors and abusive supervision behavior. The
strength model of self-control provides a specific resource
depletion variable, called ego depletion, which can well represent
a depletion state of self-regulatory resources (Baumeister et al.,
2007). Therefore, we propose that two distinct categorized
stressors may positively relate to abusive supervision behavior
via ego depletion. More specifically, individuals invest their
limited self-regulatory resources to cope with work stressors,
which further leads to ego depletion (Baumeister et al., 1998;
Baumeister et al., 2007; Hagger et al., 2010). Individuals in this
state have difficulty investing resources to self-regulate and thus
are more likely to exhibit abusive behavior (Barnes et al., 2015;
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Lin et al., 2016). One purpose of our study is to examine
the mediating role of the specific resource depletion variable
between work stressors and abusive supervision behavior and to
further verify the effectiveness of the explanation of the resource
depletion mechanism. Resource depletion of Hierarchical CEO
interferes with successor selection and innovation decision
(Sarfraz et al., 2019b).

However, one should not assume that all individuals respond
to the same work stressors in the same way. Previous studies
suggest that task valence (a perception of task value), exercise (a
leisure activity) (Burton et al., 2012), and supervisor personality
(Eissa and Lester, 2017) help explain why individuals’ reactions
to work stressors may vary. Such previous studies have neglected
the possible moderating role of variables that reflect differences
in self-regulatory resources. From the perspective of COR theory,
emotional intelligence (EI), which is defined as “the ability to
carry out accurate reasoning about emotions and the ability to
use emotions and emotional knowledge to enhance thought”
(Salovey and Mayer, 1990), can be viewed as an individual
resource characteristic variable (Koubova and Buchko, 2013)
that can reflect individual differences in self-regulatory resources.
This is because EI, first, as an individual’s mental ability to
cognize and evaluate the emotional states of oneself and others,
as well as to use and express emotions (Wong and Law, 2002),
is the key resource to help individuals to self-regulate in stressful
situations. That is, EI is a kind of self-regulatory resource. Second,
EI can help individuals gain more role resources from playing
roles successfully, as well as gain more contextual resources
from interpersonal interaction. Therefore, EI can well reflect
individual differences in self-regulatory resources. A high level
of EI can effectively replenish the depletion of an individual’s
self-regulatory resources; thus, it can well explain and confirm
the role of the resource replenishment mechanism in coping
stressors. That is, a high level of EI can help individuals
weaken the depletion of self-regulatory resources under stressful
conditions. Specifically, we propose that the relationship between
challenge–hindrance stressors and ego depletion is weaker when
supervisors have a higher level of EI. Accordingly, the present
study attempts to expand the application of EI by studying its
weakening effect on stressors and ego depletion, thus confirming
that self-regulatory resources can help individuals deal with
challenge–hindrance stressors more effectively, and the existence
and effectiveness of the resource replenishment mechanism.

Our study provides several primary theoretical contributions
to the literature. First, this study contributes to the enrichment
of research on the relationship between challenge–hindrance
stressors and abusive supervision. Furthermore, previous stress
studies paid more attention to different effects on some behaviors
or attitudes, and the similar effect of challenge–hindrance
stressors on some psychology variables, ignoring that different
categories of stressors may have a similar effect on the same
behavior through a similar psychological process. Thus, we
examine why and when challenge–hindrance stressors have
similar effects on abusive supervision. Our findings not only
can offer useful insights to understand the complex relationship
between challenge–hindrance stressors and abusive supervision
but also confirm that positive stressors (i.e., challenge stressors)

may also result in negative leadership behavior (i.e., abusive
supervision). Second, we contribute to empirical research
verifying the explanatory power of the resource depletion
mechanism by focusing on a specific resource depletion variable:
ego depletion. Although a previous study has noted the role
of resource depletion between work stressors and abusive
supervision behavior (Eissa and Lester, 2017), there is no
empirical research on the mediating mechanism of specific
resource depletion variables. In the current study, we identify
that ego depletion can serve as a specific resource depletion
variable, which comes from the strength model of self-control
(Baumeister et al., 2007). Furthermore, we confirm the mediating
role of ego depletion, thus further revealing why challenge–
hindrance stressors have a similar effect on abusive supervision
behavior. Our research not only shows that resource depletion
may be a key mechanism for the similar effects of challenge–
hindrance stressors but also offers empirical evidence that ego
depletion can be viewed as a specific resource depletion variable.
Third, we enrich the existing research on EI by considering the
resource replenishment mechanism as the boundary condition
of the indirect relationship between work stressors and abusive
supervision behavior. As stated earlier, prior studies have not
focused on the possible moderating role of variables that
reflect individual differences in self-regulatory resources. EI,
first, itself is a kind of self-regulatory resource and, second,
can help individuals gain more resources from playing roles
successfully and interpersonal interaction. That is, EI can well
reflect individual differences in self-regulatory resources. Thus,
we recognize the necessity to examine the possible moderating
role of supervisors’ EI. Our findings suggest that high EI
can effectively replenish the depletion of an individual’s self-
regulatory resources, compared to low EI. Therefore, our study
expands the research on the boundary conditions of abusive
supervision behavior by unveiling a new type of moderating
mechanism of resource replenishment from the resource’s lens.
Our findings not only confirm that self-regulatory resources can
help individuals deal with challenge–hindrance stressors more
effectively but also confirm the existence and effectiveness of
the resource replenishment mechanism. Finally, we extend the
research adopting the resource lens by integrating both mediating
and moderating mechanisms into a single model, providing
an account of how challenge–hindrance stressors affect abusive
supervision behavior in a similar way and for whom work
stressors are most damaging, as well as developing practical
implications by identifying ways that can be used to mitigate the
effects of work stressors.

THEORETICAL FRAMEWORK AND
HYPOTHESIS DEVELOPMENT

The Relationship Between
Challenge–Hindrance Stressors and
Abusive Supervision Behavior
COR theory holds that resource loss is ordinary in our
lives, and then people must invest resources in order to
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protect against resource loss, recover from losses, and gain
resources (Hobfoll, 1989). The resource perspective can be
applied to explain how supervisors respond to challenge–
hindrance stressors, emphasizing the resource depletion process
of dealing with the stressor. Based on the COR theory, individuals
have a limited self-regulatory resource reserve that can be
mobilized (Shapiro et al., 1997; Hobfoll, 2002). According to
prior research, activities such as controlling unwanted behavior,
managing emotions (Muraven and Baumeister, 2000), and
coping with stress are required for self-regulation (Baumeister
et al., 2007), and such processes often consume individuals’
limited self-regulation resources (Muraven and Baumeister,
2000). Furthermore, as self-regulatory resources are continuously
decreasing over time, people will become stuck in resource
depletion or lose the ability to effectively regulate their behaviors
(Beal et al., 2005; Wang et al., 2013). The following are
two typical examples of work stressors: Challenge stressors
are viewed by an individual as surmountable work-related
demands that are prone to assist with achievements at work
and are likely to be associated with personal potential gains
and growth (Cavanaugh et al., 2000). Examples of challenge
stressors include workload, time urgency, job responsibility, and
job complexity (Rodell and Judge, 2009). In contrast, hindrance
stressors are viewed by an individual as insurmountable work-
related demands that interfere with achievements at work
and are often viewed as constraints or obstacles to personal
potential gains, growth, or achievements (Cavanaugh et al.,
2000). Examples of hindrance stressors include red tape,
role ambiguity, role conflict, and hassles (Rodell and Judge,
2009). Workplace ostracism is positively associated with stress
(Sarfraz et al., 2019a).

Ego depletion refers to a depletion state of the limited pool
of self-regulatory resources that individuals use to perform
regulatory abilities (Baumeister et al., 1998; Baumeister et al.,
2007; Hagger et al., 2010). Dealing with challenge and hindrance
stressors will consume the limited pool of self-regulatory
resources, leaving actors feeling resource depletion and a lack
of resources to self-regulate, which is referred as a state of
“ego depletion” (Baumeister et al., 1998; Baumeister et al.,
2007; Hagger et al., 2010). Specifically, in order to obtain
the development and growth brought by challenge stressors,
individuals need to invest sustained attention, willpower, and
effort to complete difficult tasks, to struggle with time urgency,
to assume responsibilities, or to settle complex problems.
Such activities deplete individuals’ self-regulatory resources and
further lead to a state of ego depletion (Baumeister et al., 2007;
Loseman and van den Bos, 2012; Singh and Göritz, 2018).
Similarly, when facing hindrance stressors, individuals need to
invest sustained attention, willpower, and effort to cope with
red tape, to solve problems of role ambiguity and role conflict,
or to control the negative emotions evoked by these stressors.
Such activities also deplete individuals’ self-regulatory resources
and further lead to a state of ego depletion (Baumeister et al.,
2007; Loseman and van den Bos, 2012; Singh and Göritz, 2018).
As such, based on the COR theory, it seems plausible that
both challenge and hindrance stressors are positively related
to ego depletion.

Hypothesis 1a: Dealing with challenge stressors is positively
related to ego depletion.
Hypothesis 1b: Dealing with hindrance stressors is positively
related to ego depletion.

As a typical negative leadership behavior, abusive supervision
behavior is related to a broad range of deleterious effects on a
host of employee and organizational outcomes (Yam et al., 2016;
Mackey et al., 2017). Because of its harmfulness, supervisors often
invest their limited pool of self-regulatory resources to avoid
engaging in such behavior. When supervisors have abundant self-
regulatory resources, they tend to perform well in self-regulatory
activities. But when they face self-regulatory resource depletion,
they tend to perform poorly in self-regulatory activities. In other
words, when individuals have abundant self-regulatory resources,
they may avoid engaging in abusive behavior through self-
regulation. But when the individual’s self-regulatory resources are
depleted, they are more likely to engage in abusive behavior. This
is because, first, they do not have enough resources to regulate
and control negative behaviors (Muraven and Baumeister, 2000;
Baumeister et al., 2007). Second, they will also invest fewer
resources to self-regulate in order to protect against further
resource loss (Hobfoll, 1989). Given that ego depletion represents
a state of self-regulatory resource depletion, it seems plausible
believe that supervisors more easily engage in abusive behavior
when they experience more ego depletion. Specifically, when
supervisors experience more ego depletion, then they may have
insufficient resources or invest fewer resources to self-regulate in
order to curtail abusive supervision behavior during subsequent
interactions with their subordinates (Barnes et al., 2015; Lin et al.,
2016; Yam et al., 2016; Welsh et al., 2018). We propose the
following:

Hypothesis 2: Ego depletion is positively related to abusive
supervision behavior.

From the perspective of resource depletion, challenge
and hindrance stressors may similarly precipitate abusive
supervision behavior via the mediating effect of ego depletion.
Specifically, when facing challenge stressors, individuals invest
their limited pool of self-regulation resources to acquire potential
development and growth; and when facing hindrance stressors,
individuals should, even more, invest their limited pool of
self-regulatory resources to control their negative emotions or
overcome obstructive feelings. Thus, supervisors are less likely
to exercise self-control to counteract abusive tendencies because
work stressors result in constant consumption of limited self-
regulatory resources (Liu et al., 2015; Lam et al., 2017). As such,
it seems plausible that both challenge and hindrance stressors
result in ego depletion, which in turn increases the likelihood
of abusive supervision behavior. Organizational justice partially
mediates between an employee’s perception of corporate social
responsibility and employee outcomes (Sarfraz et al., 2018).

Hypothesis 3a: Challenge stressors have a positive, indirect
effect on abusive supervision behavior via ego depletion
of the supervisor.
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Hypothesis 3b: Hindrance stressors have a positive, indirect
effect on abusive supervision behavior via ego depletion
of the supervisor.

Moderating Role of EI
Conservation of resources theory also can be applied to explain
why individuals’ reactions to workplace stressors may vary.
When an individual has a larger psychological resource pool,
he or she may have more self-regulatory resources to cope with
stressors, thus weakening the positive effect of work stressors
on ego depletion. Therefore, self-regulatory resources can be the
boundary conditions of two different types of work stressors and
abusive supervision behavior. Then, which variable can reflect the
individual differences in self-regulatory resources?

Mayer et al. (2008) defined EI as the ability to carry
out accurate reasoning emotions and use these emotions and
emotional knowledge to enhance thoughts. In short, EI is a
series of interpersonal and intrapersonal mental abilities that
helps people to understand their own and others’ emotions
(Austin et al., 2007), thus further regulating their own feelings,
behavior, and actions by processing their emotions. According
to previous research, EI, which is an individual resource
characteristic variable, can be regarded as a key psychological
resource to help individuals to self-regulate in stressful situations.
That is, EI itself is a kind of self-regulatory resource. To
a certain extent, it can replenish the continuous depletion
of an individual’s self-regulatory resources when he or she
performs self-regulatory activities, such as coping with work
stressors. On the other hand, EI can help individuals gain
more resources that they use to replenish the depletion of
their self-regulatory resources. More specifically, individuals with
high EI can gain more role resources by successfully playing
various roles, experience more positive emotions, and gain
more contextual resources from interpersonal interaction. In a
word, EI can well reflect individual differences in self-regulatory
resources. Therefore, individuals with high EI can effectively
replenish the depletion of their self-regulatory resources. As
a result, although they consume self-regulatory resources
when dealing with challenge stressors and hindrance stressors,
they still have sufficient resources to self-regulate, which, in
turn, weakens the positive effect of work stressors on ego
depletion. In contrast, individuals with low EI cannot effectively
replenish the depletion of their self-regulatory resources. As a
result, they have insufficient resources to self-regulate, which,
in turn, strengthens the positive effect of work stressors
on ego depletion.

In line with this reasoning, we propose the following:

Hypothesis 4a: EI moderates the relationship between
challenge stressors and ego depletion such that the
relationship is weaker for supervisors with high EI than
for those with low EI.
Hypothesis 4b: EI moderates the relationship between
hindrance stressors and ego depletion such that the
relationship is weaker for supervisors with high EI than
for those with low EI.

Finally, as we argued for the indirect effect of two different
types of stressors (i.e., challenge stressors and hindrance
stressors) on abusive supervision behavior through supervisors’
ego depletion as well as for the moderating role of supervisors’
EI, we propose a first-stage moderated-mediation model in order
to illustrate the combined role of the above-discussed constructs
in the display of abusive supervision behavior. That is, we
expect that the weakness of this indirect effect will vary among
different levels of supervisors’ EI. More specifically, supervisors’
EI negatively moderates the relationship between challenge
stressors (or hindrance stressors) and abusive supervision
behavior via ego depletion. When supervisors have high EI,
the indirect effect between challenge stressors (or hindrance
stressors) and abusive supervision behavior via ego depletion
is weaker. When supervisors have low EI, the indirect effect
between challenge stressors (or hindrance stressors) and abusive
supervision behavior via ego depletion is stronger.

Hypothesis 5a: The indirect effect of challenge stressors on
abusive supervision behavior via ego depletion will be weaker
when supervisors have high EI rather than low EI.
Hypothesis 5b: The indirect effect of hindrance stressors on
abusive supervision behavior via ego depletion will be weaker
when supervisors have high EI rather than low EI.

In conclusion, the conceptual model of this study is shown
in Figure 1.

MATERIALS AND METHODS

To obtain multi-regional and multi-industry survey data,
we asked our team members to help recruit participants
among their friends who play a supervisory role in their
company. When their friends who had at least one subordinate
responded to our request, we invited them and their direct
subordinates to participate in our study. To allow matching, all
participants were coded with the help of our team members,
for example, a code consisting of “LD” and a serial number
(i.e., LD001) for a supervisor and a code consisting of “EP”
and the same serial number (i.e., EP001) for his or her direct
subordinate. Questionnaires were distributed to respondents
by e-mail containing a unique link code for them to the
online questionnaire. To ensure data quality, participants were
informed that the survey would be conducted confidentially
and anonymously, and written informed consent was inferred
through the completion of the survey. Participants were
compensated for completing the survey.

To reduce common method bias (CMB) (Podsakoff et al.,
2012) and to avoid the retrospective bias of the long interval,
we conducted a multi-wave survey with a gap of 2 or
3 days according to Lin et al. (2016). At time 1 (Sunday
morning), supervisors were asked to report their EI and
demographic information. At time 2 (Tuesday afternoon), the
challenge–hindrance stressors and ego depletion of supervisors
for the past 2 days were assessed. Finally, the perception of
abusive supervision behavior over the past 3 days and the
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FIGURE 1 | The conceptual model.

demographic information of subordinates were assessed at time
3 (Friday afternoon).

In total, 348 supervisors agreed to participate in our study.
We received 313 valid supervisors’ questionnaires at T1, and
the response rate was 89.94%. At T2, we distributed 313
questionnaires to those who replied effectively at T1 and
received 283 valid supervisors’ questionnaires; the response rate
was 90.42%. At T3, we asked 1 of the 283 valid supervisors’
subordinates to complete the subordinate questionnaire, and
we received 228 valid subordinates’ questionnaires; the response
rate was 80.57%. Finally, we matched 228 dyads data from the
supervisor and subordinate one by one. Of the supervisor sample,
55.26% were male, with an average age of 36.61 years (SD = 6.12)
and an average education of 1.05 (0 = college degree or below,
1 = university degree, 2 = master’s degree or above, SD = 0.42).
Of the subordinate sample, 42.54% were male, with an average
age of 30.57 years (SD = 6.33), an average education of 0.75
(SD = 0.43), and an average tenure with their supervisor of
2.50 years (SD = 1.82).

Measures
The used measures were identical to those that have been
widely used in previous studies (detailed in the Supplementary
Appendix). Most items were rated on a five-point scale.

Challenge–Hindrance Stressors
We used the 11-item measure developed by Cavanaugh et al.
(2000) to test challenge stressors (items 1–6, α = 0.88) and
hindrance stressors (items 7–11, α = 0.86). Participants were
asked to indicate the extent to which the statements produced
stress at work during the past 2 days and rated items on a scale
ranging from 1 (no stress) to 5 (a great deal of stress). A sample
item for challenge stressors was “The amount of time I spend
at work,” and a sample item for hindrance stressors was “The
amount of red rape I need to go through to get my job done.”

Ego Depletion
Ego depletion was measured with a five-item short scale that was
used and validated by Johnson et al. (2014). These items originally
came from the work of Twenge et al. (2004) and published by
Christian and Ellis (2011). Participants reported the extent to
which each statement represented how they felt during the past
2 days and rated items (α = 0.89) on a scale ranging from 1 (very

slightly or not at all) to 5 (very much). A sample item was “My
mental energy is running low.”

Emotional Intelligence
We used a 16-item version of the EI scale of Wong to
measure EI (α = 0.93), including four dimensions: Self-emotion
appraisal (SEA), Others’ emotion appraisal (OEA), Use of
emotion (UOE), Regulation of emotion (ROE) (Wong and Law,
2002). Participants reported to what extent they agreed with
each statement on a scale ranging from 1 (strongly disagree)
to 5 (strongly agree). A sample item was “I really understand
what I feel.”

Abusive Supervision Behavior
In our study, subordinates rated their direct supervisor on
abusive supervision behavior during the past 3 days by using the
five-item short scale (α = 0.81) of Mitchell and Ambrose (2007).
Sample items included “My supervisor ridicules me” and “My
supervisor tells me I’m incompetent” on a five-point scale, from
1 (never) to 5 (very often).

Control Variables
The results from prior studies suggest that supervisors’ gender
(0 = female, 1 = male), age, and education (0 = college degree
or below, 1 = university degree, 2 = master’s degree or above),
as well as subordinates’ tenure with the supervisor, are related to
abusive supervision behavior (Breevaart and de Vries, 2017). In
order to test the model rigorously, we also included supervisors’
gender, age, and education, as well as subordinates’ tenure with
the supervisor, as control variables.

Measurement Model
Prior to hypothesis testing, we first conducted confirmatory
factor analyses (CFAs) of the proposed models in Lisrel software,
and the results are presented in Table 1. According to Little et al.
(2002), when the number of construct items is relatively large
while sample sizes are relatively small, parcels of items can be
used to simplify the measurement model. And one technique
for building parcels is to use the dimensions as the grouping
criteria to create parcels. Therefore, we used four dimensions
of EI as four parcels because our sample sizes were relatively
small. As shown in Table 1, the proposed five-factor model (i.e.,
challenge stressors, hindrance stressors, ego depletion, EI, and
abusive supervision behavior) revealed an acceptable fit (Model
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TABLE 1 | Comparison of measurement models.

Model Descriptions χ2 df χ2/df 1χ2 CFI IFI RMSEA

Model 1 Five factors: CS, HS, ED, EI, AS 358.97 265.00 1.35 0.98 0.98 0.04

Model 2 Four factors: CS, HS, ED + EI, AS 714.25 269.00 2.66 355.28** 0.94 0.94 0.09

Model 3 Four factors: CS, HS, ED, EI + AS 766.16 269.00 2.85 407.19** 0.94 0.94 0.09

Model 4 Four factors: CS, HS + ED, EI, AS 836.20 269.00 3.11 477.23** 0.94 0.94 0.10

Model 5 Four factors: CS + HS, ED, EI, AS 1,096.35 269.00 4.08 737.38** 0.91 0.91 0.12

Model 6 Three factors: CS, HS + ED, EI + AS 1,233.63 272.00 4.54 874.66** 0.89 0.89 0.13

Model 7 Three factors: CS + HS, ED + EI, AS 1,455.05 272.00 5.35 1,096.08** 0.87 0.87 0.14

Model 8 Two factors: CS + HS, ED + EI + AS 1,783.80 274.00 6.51 1,424.83** 0.83 0.83 0.16

Model 9 Two factors: CS + HS + ED, EI + AS 2,163.27 274.00 7.90 1,804.30** 0.81 0.81 0.17

Model 10 One factor: CS + HS + ED + EI + AS 2,305.27 275.00 8.38 1,946.30** 0.78 0.78 0.18

N = 228. CS = challenge stressors, HS = hindrance stressors, ED = ego depletion, EI = emotional intelligence, AS = abusive supervision behavior, RMSEA = root mean
square error of approximation, CFI = comparative fit index, IFI = incremental fit index. **p < 0.01.

1): [χ2/df = 1.35, comparative fit index (CFI) = 0.98, incremental
fit index (IFI) = 0.98, root mean square error of approximation
(RMSEA) = 0.04] and fit better than alternative models (e.g.,
Models 2 to 10). The test showed that the discriminant validity
of our focal variables was significant.

STUDY RESULTS

Correlations and Descriptive Statistics
Table 2 presents the descriptive statistics and correlations
among the study variables. The results indicated that challenge
stressors (r = 0.27, p < 0.01) and hindrance stressors (r = 0.40,
p < 0.01) are positively correlated with abusive supervision
behavior. Challenge stressors (r = 0.28, p < 0.01) and hindrance
stressors (r = 0.48, p < 0.01) are positively correlated with ego
depletion, and ego depletion is positively correlated with abusive
supervision behavior (r = 0.44, p < 0.01).

Hypothesis Testing
Hierarchical regression analysis was adopted to test Hypotheses
1–4 (including a and b). First, as presented in Table 3,
Hypothesis 1a, which predicates a positive relationship between
challenge stressors and ego depletion, is supported (β = 0.15,
p < 0.05, M1), and Hypothesis 1b, which predicates a positive
relationship between hindrance stressors and ego depletion, is
also supported (β = 0.39, p < 0.001, M1). Second, Hypothesis 2,
which predicates a positive relationship between ego depletion
and abusive supervision behavior, is supported (β = 0.31,
p < 0.001, M6). Third, as illustrated in Table 3, challenge
stressors are significantly and positively correlated with ego
depletion (β = 0.15, p < 0.05, M1), and hindrance stressors are
also significantly and positively correlated with ego depletion
(β = 0.39, p < 0.001, M1). In addition, ego depletion is
significantly and positively correlated with abusive supervision
behavior (β = 0.31, p < 0.001, M6). When ego depletion as
the mediator variable is added into the model, ego depletion is
significantly and positively correlated with abusive supervision
behavior (β = 0.21, p < 0.001, M7). But the effects of challenge
stressors on abusive supervision behavior (β = 0.09, p < 0.05,

M7) and the effects of hindrance stressors on abusive supervision
behavior (β = 0.14, p < 0.01, M7) are weakened.

To further verify this mediating effect, we used Model 4 of
the PROCESS macro with 5,000 resamples to test the indirect
effect of challenge stressors and hindrance stressors on abusive
supervision behavior via ego depletion. Results suggested that
the indirect effect of challenge stressors on abusive supervision
behavior through ego depletion (b = 0.03, boot SE = 0.02,
95% CI = [0.01, 0.07], excludes zero) is significant, and the
indirect effect of hindrance stressors on abusive supervision
behavior through ego depletion (b = 0.08, boot SE = 0.03, 95%
CI = [0.03, 0.14], excludes zero) is also significant. These findings
together provided statistical evidence for a mediating effect of ego
depletion. Overall, Hypotheses 3a and 3b are supported.

Hypotheses 4a and 4b posited that EI would moderate
the relationship between two different types of stressors (i.e.,
challenge stressors and hindrance stressors) and ego depletion,
such that the relationship would be weaker (stronger) for
supervisors high (low) in EI. Table 3 shows the results of the
moderate role of EI. As shown in M3, the interaction of challenge
stressors and EI is negatively and significantly related to ego
depletion (β = −0.25, p < 0.05, M3). In order to clearly interpret
the moderating effects, interaction effects are plotted. As shown
in Figure 2, the positive relationship between challenge stressors
and ego depletion is much more distinct in low EI (−1SD)
rather than in high EI (+1SD). And results also suggest that
the interaction of hindrance stressors and EI is negatively and
significantly related to ego depletion (β = −0.26, p < 0.01, M4).
In order to clearly interpret the moderating effects, interaction
effects are plotted. As shown in Figure 3, the positive relationship
between hindrance stressors and ego depletion is much more
distinct in low EI (−1SD) than in high EI (+1SD). Therefore,
Hypotheses 4a and 4b are supported.

Finally, we used Model 7 of the PROCESS macro with 5,000
resamples to generate bootstrap confidence intervals for the
conditional indirect effect of two distinct categorized stressors
(i.e., challenge stressors and hindrance stressors) on abusive
supervision behavior via ego depletion at different levels of
supervisors’ EI (see Table 4). For supervisors who had a high
level of EI (+1SD), challenge stressors did not have a significant
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TABLE 2 | Descriptive statistics and correlations.

Variable M SD 1 2 3 4 5 6 7 8

CS 3.65 0.76 (0.88)

HS 3.00 0.84 0.30** (0.86)

ED 3.05 0.76 0.28** 0.48** (0.89)

EI 3.68 0.51 −0.15* −0.31** −0.35** (0.93)

AS 2.61 0.54 0.27** 0.40** 0.44** −0.33** (0.81)

Gendera 0.55 0.50 −0.03 −0.08 −0.06 0.09 −0.12

Age 36.61 6.12 −0.04 −0.05 −0.05 0.03 −0.01 0.21**

Educationb 1.05 0.42 −0.05 −0.01 0.01 0.19** −0.05 0.05 −0.15*

Tenurec 2.50 1.82 −0.03 0.02 −0.01 0.12 0.02 0.06 0.23** 0.02

N = 228. Coefficient alphas are given in parentheses on the diagonal. Tenure = subordinate’s tenure with the supervisor. a0 = female, 1 = male. b0 = college degree or
below, 1 = university degree, 2 = master’s degree or above. cThis was completed only by subordinates and is in yearly units. *p < 0.05, **p < 0.01.

TABLE 3 | Results of hierarchical regression analyses.

Variables ED AS

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

B B B B B B B B B B

Predictors

CS 0.15* 0.14* 0.18** 0.14* 0.12** 0.09* 0.09* 0.06 0.08

HS 0.39*** 0.33*** 0.31*** 0.35*** 0.22*** 0.14** 0.12** 0.13** 0.10*

ED 0.31*** 0.21*** 0.18*** 0.20*** 0.21***

EI −0.35*** −0.38*** −0.32*** −0.17* −0.13 −0.18**

CS × EI −0.25* 0.18*

HS × EI −0.26** 0.16*

Constant 1.37*** 2.75*** 2.78*** 2.43*** 1.50*** 1.70*** 1.21*** 1.92*** 1.85*** 2.06***

Controls

Gender −0.03 −0.01 −0.02 −0.02 −0.10 −0.10 −0.09 −0.08 −0.08 −0.08

Age 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.002

Education 0.03 0.11 0.13 0.15 −0.03 −0.05 −0.04 0.00 −0.02 −0.03

Tenure −0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

F 12.19*** 13.10*** 12.43*** 12.80*** 8.88*** 11.31*** 11.10*** 10.70*** 10.32*** 10.33***

R2 0.25 0.30 0.31 0.32 0.19 0.20 0.26 0.28 0.30 0.30

1R2 0.24*** 0.05*** 0.02* 0.03** 0.18*** 0.19*** 0.07*** 0.02* 0.02* 0.02*

N = 228. Unstandardized regression coefficients are reported. Tenure = subordinate’s tenure with the supervisor. *p < 0.05, **p < 0.01, ***p < 0.001.

indirect effect on abusive supervision behavior through ego
depletion (b = 0.010, boot SE = 0.014, 95%CI = [−0.017,
0.040], contains zero). For supervisors who had a low level
of EI (−1SD), challenge stressors had a significant indirect
effect on abusive supervision behavior through ego depletion
(b = 0.065, boot SE = 0.036, 95%CI = [0.014, 0.154], excludes
zero). And the pairwise contrasts between these conditional
indirect effects were significant (b = −0.054, boot SE = 0.038,
95%CI = [−0.147, −0.001], excludes zero). Consequently,
Hypothesis 5a is supported. Similarly, for supervisors who had
a high level of EI (+1SD), hindrance stressors had a significant
indirect effect on abusive supervision behavior through ego
depletion (b = 0.046, boot SE = 0.020, 95%CI = [0.013, 0.092],
excludes zero). For supervisors who had a low level of EI
(−1SD), hindrance stressors also had a significant indirect
effect on abusive supervision behavior through ego depletion
(b = 0.101, boot SE = 0.034, 95%CI = [0.041, 0.174], excludes

zero). And the pairwise contrasts between these conditional
indirect effects were significant (b = −0.055, boot SE = 0.026,
95%CI = [−0.112, −0.012], excludes zero). Consequently,
Hypothesis 5b is also supported.

STUDY DISCUSSION

In our study, we developed and tested a model based on COR
theory that attempted to probe why and when challenge and
hindrance stressors have similar effects on abusive supervision
behavior. As predicted, our findings first suggest that both
challenge stressors and hindrance stressors have a positive effect
on ego depletion, and ego depletion has a positive effect on
abusive supervision behavior. Moreover, the findings also reveal
that work stressors provoke ego depletion, which in turn triggers
abusive supervision behavior. In this vein, the similar effects of
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FIGURE 2 | Interactive effects of challenge stressors and emotional
intelligence (EI) on ego depletion.

FIGURE 3 | Interactive effects of hindrance stressors and EI on ego depletion.

challenge–hindrance stressors on abusive supervision behavior
are instigated through ego depletion. Because ego depletion
can well represent a state of self-regulatory resource depletion
(Baumeister et al., 2007), as a result, our study reveal that self-
regulatory resource depletion may be a key mediating mechanism
that explains why two distinct categorized stressors have similar
effects on abusive behavior (Barnes et al., 2015; Yam et al.,
2016; Welsh et al., 2018). In addition, on the basis of COR, the
present study also examined whether supervisors’ EI moderated
the relationship between work stressors and ego depletion.
Specifically, we found that the effect of challenge and hindrance
stressors on abusive supervision behavior was weakened when the
supervisor had a high level of EI. Finally, supervisors’ EI played
a first-stage moderated-mediation role in the indirect effects
of challenge stressors on abusive supervision and hindrance
stressors on abusive supervision. That is, when the level of EI
was high, the indirect effect of challenge stressors on abusive
supervision behavior through ego depletion was weaker, and
the indirect effect of hindrance stressors on abusive supervision
behavior through ego depletion was also weaker. When the level
of EI was low, the indirect effect of challenge stressors on abusive
supervision behavior through ego depletion was stronger, and
the indirect effect of hindrance stressors on abusive supervision
behavior through ego depletion was also stronger. Because EI can

TABLE 4 | Indirect effect estimates with 95% confidence intervals.

Predictors Estimate Boot SE LLCI ULCI

CS → ED → AS

Low EI (Effect1) 0.065 0.036 0.014 0.154

High EI (Effect2) 0.010 0.014 −0.017 0.040

Pairwise contrasts (Effect1–Effect2) −0.054 0.038 −0.147 −0.001

HS → ED → AS

Low EI (Effect1) 0.101 0.034 0.041 0.174

High EI (Effect2) 0.046 0.020 0.013 0.092

Pairwise contrasts (Effect1–Effect2) −0.055 0.026 −0.112 −0.012

N = 228. LLCL = lower limit of confidence interval; ULCL = upper limit of confidence
interval.

well reflect individual differences in self-regulatory resources, as a
result, our study reveal that resource replenishment may be a key
mediating mechanism that explains when challenge–hindrance
stressors have similar effects on abusive behavior.

CONCLUSION

Drawing on COR theory, the current study developed and tested
a model that explicates why and when challenge stressors and
hindrance stressors lead to abusive supervision behavior. First, we
found that both challenge stressors and hindrance stressors have
a positive relationship to ego depletion, and ego depletion has a
positive relationship to abusive supervision behavior. Second, we
argued that resource depletion is the underlying mechanism of
work stressors and abusive supervision behavior and testified to
the mediating role of resource depletion between work stressors
and abusive supervision behavior through a specific variable
of psychological resource depletion: ego depletion. Finally, our
findings suggested that EI, which is a characteristic variable and
reflects individual differences in self-regulatory resources, is a
moderating mechanism between challenge–hindrance stressors
and ego depletion and has a first-stage moderated-mediation role
in the indirect effects of these two distinct categorized stressors on
abusive supervision. This study extends the current literature by
directly testing self-regulatory resource depletion as a mediating
mechanism and resource replenishment as a boundary condition
of the effect of work stressors.

Theoretical Implications
The current study provides several contributions to the existing
literature. First, this study contributes to the enrichment of the
relationship between challenge–hindrance stressors and abusive
supervision. Although previous studies have found that work
stressors are positively related to abusive supervision behavior
(Burton et al., 2012; Mawritz et al., 2014; Eissa and Lester,
2017), knowledge about the similar effect of challenge–hindrance
stressors on abusive supervision is limited. Furthermore,
following the challenge–hindrance stressors framework, previous
stress studies focused more on the different effects on some
behaviors or attitudes and the similar effect on some psychology
variables, ignoring that different categories of stressors may
have a similar effect on the same behavior through similar
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psychological process. Although challenge stressors may result in
some positive outcomes (i.e., enthusiasm, Wood and Michaelides,
2016; job performance, Wallace et al., 2009), this category is the
same as hindrance stressors and will also consume individuals’
psychological resources when coped with. So, we reason that
these two distinct categorized stressors may have a similar
effect on abusive supervision behavior under the mechanism
of self-regulatory resource depletion. Therefore, both challenge
and hindrance stressors will consume the limited self-regulatory
resources, resulting in the decline of self-regulation and in turn
promoting the display of abusive supervision behavior. The
current study expands the research on the similar effect of
challenge–hindrance stressors on abusive supervision behavior
and explains the intrinsic mechanism of the similar effect.
Additionally, our findings also offer empirical evidentiary
support for the self-regulation impairment explanation for
abusive supervision (Tepper et al., 2017) and confirm that
positive stressors (i.e., challenge stressors) may also result in
negative leadership behavior (i.e., abusive supervision).

Second, we contribute to empirical research verifying the
explanatory power of the resource depletion mechanism by
focusing on a specific resource depletion variable: ego depletion.
While previous studies have described the relationship between
work stressors and abusive supervision behavior through
negative emotions (Burton et al., 2012; Mawritz et al., 2014;
Eissa and Lester, 2017), given that challenge stressors have
been shown to evoke positive affect and negative affect (i.e.,
attentiveness and anxiety), while hindrance stressors have been
shown to evoke negative affect (i.e., anger) (Rodell and Judge,
2009), the similar effect of two distinct categorized stressors on
abusive supervision behavior cannot be discussed from the lens of
emotional reaction. Our study predicts the relationship between
challenge and hindrance stressors and abusive supervision
behavior and supports the argument that the similar effects of
work stressors are more likely to occur under resource depletion
rather than emotional reaction. In our study, we found that
ego depletion, a specific resource depletion variable, served
as an important mediator linking work stressors to abusive
supervision behavior. This suggests that both challenge stressors
and hindrance stressors could drain supervisors’ self-regulatory
resources at work and make them more likely to engage in abusive
supervision behavior. Thus, our results show that resource
depletion may be a key mechanism that explains why two distinct
categorized stressors have similar effects on abusive behavior
(Barnes et al., 2015; Yam et al., 2016; Welsh et al., 2018).
Furthermore, our findings can offer empirical evidence that ego
depletion can be viewed as a specific resource depletion variable.

Third, we enrich the existing research on EI by considering the
resource replenishment mechanism as the boundary condition
of the indirect relationship between work stressors and abusive
supervision behavior. Although previous findings suggest that
work stressors induce abusive supervision behavior, our findings
show that this is not always the case from the lens of the
resource. EI, first, itself is a kind of self-regulatory resource and,
second, can help individuals gain more resources from playing
roles successfully and interpersonal interaction. That is, EI can
well reflect individual differences in self-regulatory resources.

Therefore, EI enables individuals to effectively replenish the
depletion of their self-regulatory resources. By examining the
moderating effects of EI on the relationship between work
stressors and ego depletion, our research reveals that EI plays
a first-stage moderated-mediation role in the indirect effects
of challenge stressors on abusive supervision and hindrance
stressors on abusive supervision. Highlighting the role of
EI, therefore, enriches the existing research by considering
resource replenishment as the boundary condition of the indirect
relationship between work stressors and abusive supervision
behavior. Thus, our results show that resource replenishment
may be a key mechanism that explains when challenge–hindrance
stressors have similar effects on abusive behavior. Furthermore,
our findings not only confirm the resource replenishment role
of EI in stressful conditions but also confirm the existence and
effectiveness of the resource replenishment mechanism. The logic
of replenishment mechanisms can be used in stressful conditions
to manage stress more effectively.

Finally, the present study applies the perspective of COR
theory to understanding challenge–hindrance stressors and
its negative consequences (i.e., ego depletion and abusive
supervision behavior). This perspective provides a theoretical
nuance that is particularly suitable for understanding the state
of self-regulatory resource depletion as a reaction to work
stressor change and for accounting for subsequent aggressive
behaviors (Barnes et al., 2015; Lin et al., 2016). In addition,
this perspective also provides evidence for the condition that
individual differences in self-regulatory resources will affect
the indirect effect of challenge–hindrance stressors on abusive
supervision behavior. Accordingly, our study is theoretically
driven by COR theory, thus helping people to gain a greater
understanding of the complex relationship between two distinct
categorized stressors and abusive supervision behavior and to
comprehensively understand why and when distinct categorized
stressors have a similar effect on abusive supervision behavior.

Practical Implications
Our research also provides some guidance for managerial
practice. First, our research identifies challenge and hindrance
stressors as possible reasons for provoking abusive supervision
behavior. In this vein, organizational decision-makers are well
advised to be cautious about stressors in the work environment.
It is widely believed that challenge stressors are often positively
correlated with work performance. However, our study shows
that challenge stressors can also lead to negative behavior.
Therefore, organizational decision-makers should set appropriate
indicators (i.e., a suitable workload or an attainable goal) for
supervisors to reduce the negative impact of challenge stressors.
In contrast, organizational decision-makers should minimize
hindrance stressors. They should cut through red tape to
improve efficiency and help supervisors maintain or protect
their psychological resources. They should also provide clear role
descriptions and effective communication about work roles to
help supervisors reduce role conflict and role ambiguity.

Second, from the lens of resource depletion, the present
study sheds light upon the mediating mechanism of ego
depletion. This finding suggests that ego depletion transmits
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the detrimental effects of challenge and hindrance stressors.
Thus, organizational decision-makers should pay more attention
to creating opportunities for replenishment and recuperation
of self-regulatory resources. The current study indicates that
the direct way of conserving and replenishing self-regulatory
resources is to reduce stressors in the work environment or
to create appropriate channels for releasing stress. And other
ways might include supporting more resources (e.g., more
organizational support) for replenishment, providing enough
time for recuperation, and so on.

Finally, our findings also showed that supervisors’ EI
moderated the positive relationship between challenge and
hindrance stressors and resource depletion, such that this
relationship was strengthened only when supervisors’ EI was low
(vs. high). And supervisors’ EI also moderated the indirect effect
of challenge and hindrance stressors and abusive supervision
behavior. As we discussed above, individuals with high EI
can effectively replenish the continuous depletion of their
self-regulatory resources when they cope with work stressors.
Therefore, another means for lessening abusive supervision
behavior is developing more self-regulatory resources through
EI training. Organizational decision-makers might regularly
provide EI training programs to help individuals gain more self-
regulatory resources. Ways of training supervisors’ EI might
include actually helping them to cognize their self-emotion and
others’ emotion and to know how to use and regulate emotion.

Limitations and Future Directions
Our study also has several limitations that provide directions
for future research. First, we focused on the similar effect of
challenge–hindrance stressors on abusive supervision behavior
via resource depletion. However, according to the Affective
Events Theory (AET) (Weiss and Cropanzano, 1996), challenge
stressors can be viewed as positive work events, which in turn
evoke more positive affect, while hindrance stressors can be
viewed as negative work events, which in turn evoke more
negative affect. Therefore, these two distinct categorized stressors
may have different effects on abusive supervision behavior via
different affect reactions. Future research should focus on why
and when challenge–hindrance stressors have different effects on
abusive supervision behavior.

Second, we designed a time-lagged study to probe the
relationship between two different types of stressors and abusive
supervision behavior. However, it is possible that other factors
may influence supervisors’ stressors, ego depletion, and abusive
supervision behavior, which we cannot control in our design.
Future research using an experimental design may control many
other factors in organizational situations, thus examining more
definitive causal inferences between the variables in our model.

Finally, consistent with the research of Lin et al. (2016), we
measured all variables at three time points in a week to avoid
the retrospective bias of the long interval. The first limitation is
that both independent variables and mediating variables came
from the same source (self-report by supervisor) at the same
time point and thus may have CMB (Podsakoff et al., 2012).
In addition, although abusive supervision behavior in our study
was reported by subordinates, results might deviate if such
behavior were reported by the supervisor or by peers. Future
research can measure abusive supervision behavior from three
sources—supervisor, subordinate, and peers—and discuss the
difference among them.
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Corporate social responsibility (CSR) is envisaged to offer several outcomes and while
customer-specific consequences are unclear or have not obtained due attention, there
is a dearth of literature that focuses on perceptual, attitudinal and behavioral outcomes
in tandem. Against this backdrop, this study entails the investigation of perceptual
(service quality), attitudinal (affective commitment) and behavioral (customer citizenship
behavior) outcomes of CSR through a serial mediation mechanism. A total of 994
responses obtained from fast-food restaurants, highlight the fact that CSR influences
service quality, affective commitment, and customer citizenship behavior. Moreover, it is
witnessed that CSR influences customer citizenship behavior indirectly as well, as the
serial mediation mechanism is also proved. The practical and theoretical usefulness of
the study is also provided at the end.

Keywords: affective commitment, corporate social responsibility, customer citizenship behavior, developing
country, fast food restaurants, service quality

INTRODUCTION

Recently a business roundtable covering the CEOs of the top 200 firms concluded that
maximization of profits and shareholders’ wealth is no more the basic purpose of a business;
rather businesses aim at creating value for suppliers, employees, customers, community and the
environment at large (Forbes, 2019; Shah et al., 2019). This paradigm shift pays a lot, since socially
responsible businesses have been found outperforming their counterparts (Sarfraz et al., 2018;
D’Amato and Falivena, 2019), as CSR investments offer a competitive advantage over rivals (Latif
and Sajjad, 2018). The shift is in concordance with the current challenges of global warming and
increasing economic disparity (Blowfield and Murray, 2014; Carroll, 2016).

The changing landscape of the business practices and its possible outcomes has beckoned
researchers and practitioners to carry out studies focusing on the value of such investments for
the business (Sarfraz et al., 2019). Past studies have noticed that CSR can offer various positive
outcomes at different levels. For instance, CSR investments pay off in shape of positive attitudinal
changes in employees (e.g., job satisfaction, commitment, engagement; Asrar-ul-Haq et al., 2017;
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Story and Castanheira, 2019), innovativeness and
competitiveness (Marin et al., 2017), and better market
value (D’Amato and Falivena, 2019). Yet another aspect that
has largely gained less attention is customer based outcomes of
CSR investments (Marin et al., 2009) and while the empirical
literature from developing countries is even scarce (Huang et al.,
2019), Pakistan is not an exception to it (Gilal et al., 2019).

Against this backdrop, this study entails the investigation
of CSR outcomes in shape of customer citizenship behavior
(CCB), which is defined as extra-role (voluntary) customers’
behavior and focuses on helping other customers and providing
suggestions to improve products and services (Bartikowski and
Walsh, 2011; Tung et al., 2017). When the level of CCB is
high in organisations, these organisations are found to be
more efficient (Mills et al., 1983) with a better competitive
position (Yi et al., 2011). While looking at the link between
CSR and CCB, literature shows that there is a dearth of studies
focusing on this possible association. Moreover, this study also
encompasses the investigation of the mechanism between CSR
and CCB through serial mediation of service quality perceptions
(perceptual factor) and affective commitment (attitudinal factor)
of customers. This mechanism has also not gained much
attention in past studies of CSR.

We drew our CSR and CCB mechanism with the help
of the attachment theory (AT) (Bowlby, 1969), attribution
theory (Heider, 1958), and affect infusion model (Forgas,
1995). For instance, AT highlights that customers, due to some
organizational positive factors (here CSR), gets attached with
a firm or its products/services and resultantly reciprocates
through positive behavior (e.g., CCB). Likewise, attribution
theory signifies that individuals develop certain perceptions (and
adapt actions accordingly) which are attributed to some internal
or external factors. Here CSR being the external factor is believed
to influence customers’ perceptions and which in return may
make them reciprocate positively (through positive attitudinal
and behavioral outcomes). The affect infusion model, on the
other hand, proposes that effects (emotions and moods) may
influence one’s judgments. As CSR investments by the firm may
influence customers at an emotional level, it is perceived that
customers’ will think about the brand/firm (judgments) positively
(Xie et al., 2017; van Tonder et al., 2018).

Though the proposed mechanism (CSR – SQ – AC – CCB)
have not been investigated in the past, the need for such a
study has been highlighted in literature (Ahmed et al., 2020).
For instance, Engizek and Yasin (2017) highlighted that CSR
should be investigated for its attitudinal and behavioral customer
outcomes. If we propose the use of both commitment (attitude)
and CCB (behavior) outcomes, we may fill this gap. Additionally,
past studies have also valued the role of various contextual
factors (Anaza, 2014; Choi and Lotz, 2018) and mechanism
between those factors (Xie et al., 2017) also, while highlighting
the antecedents of CCB, there may exist some explanatory
mechanisms that could bring true picture and clarity. The
aforementioned calls are answered through considering CSR
as a contextual factor and the service quality and affective
commitment as an explanatory mechanism. Moreover, Islam
et al. (2019) commented that service quality should also be

investigated for possible attitudinal and behavioral outcomes,
which is also one of the major contributions of the current study.

The following sections of the article cover the theoretical
stance and hypotheses development, followed by the
methodology adopted to test those hypotheses. Findings
and conclusions are later on drawn from the results. In the end,
implications are discussed and the conclusion is drawn.

THEORIZATION AND HYPOTHESES
DEVELOPMENT

Theoretical Underpinnings
We drew a CSR and CCB relation based on the affect infusion
model (Forgas, 1995), attachment (Bowlby, 1969) and attribution
theories (Heider, 1958). These theories help in linking CSR
with CCB through service quality and affective commitment.
The affect infusion model (AIM; Forgas, 1995) proposes that
one’s emotions influence cognitive judgments; and ultimately
one’s responses. CSR being the organizational investment aimed
at society and its members may influence customers’ emotions
positively (Pérez and Del Bosque, 2015; Abbas et al., 2018; Xie
et al., 2019), which may foster CCB.

The AT of Bowlby (1969) also explains the association,
which assumes that one develops a bond with the firm or
its product/service and expresses her roles in response (here
CCB as a behavioral response). It is evident in literature
that organizational consideration toward society and its other
member positively influence the bond between the firm and the
customers as they react positively (Zhu et al., 2016; Rodrigues
and Costa, 2017). While assuming CSR as the care for society
and its members, this study entails that such investment will
foster a firm-customer bond and will make customers respond
positively with high CCB (e.g., Servera-Francés and Piqueras-
Tomás, 2019; Xie et al., 2019). Yet another theoretical premise is
based on the Attribution theory (Heider, 1958), which proposes
that humans attribute their attitude and behavior to internal
or external factors. We propose that CSR as an external cause
that may influence customers’ attitudes and behavior toward
firms investing in CSR. Past studies also highlight that CSR
is perceived to be a favorable external attribute that influences
customers positively (Marin and Ruiz, 2007; Lii and Lee, 2012;
Plewa et al., 2015).

Hypotheses Development
CSR and Behavioral Outcomes (Customer
Citizenship Behavior)
Customer citizenship behavior (CCB) has been an area of
augmented interest in service literature (Yi et al., 2013),
which is discretionary and covers actions such as providing
feedback, assisting other customers and making suggestions for
improvement (Bettencourt, 1997; Groth, 2005; Lii and Lee, 2012).
Past studies are scant in providing organization-specific factors
in predicting CCB (e.g., Tung et al., 2017; Zoghbi-Manrique-de-
Lara et al., 2017; Choi and Lotz, 2018), and in particular, the role
of CSR has largely been ignored.
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The said association can be explained with the Affect Infusion
Model (AIM; Forgas, 1995), which proposes that one’s emotions
influence cognitive judgments, here CSR is assumed to influence
the emotions of customers positively, and in return influencing
customers’ response and behavior. It is observed that CSR
influences customers’ emotions positively (Lee and Yoon, 2018)
and makes them respond with positive attitudinal and behavioral
responses (Plewa et al., 2015). Here CCB being the discretionary
behavior, is assumed to be influenced by high emotions toward
a brand, which is determined by fir CSR activities (Xie et al.,
2017; van Tonder et al., 2018). Similarly, AT also predicts the
association of CSR and CCB by proposing that one may develop a
bond with the product/service provider and reciprocate positively
(e.g., CCB being the response). Past studies have witnessed that
CSR investments influence customers as they show love and
affection toward the brand/firm (Rodrigues and Costa, 2017).
Attribution theory (Heider, 1958) undertakes that individuals
attribute their actions to internal or external forces. As CSR is
an external positive force (attribute) it is expected to influence
customers’ behaviors positively (García-Jiménez et al., 2017).
Based on the given theoretical premise following association is
assumed:

H1: Firm CSR activities and customers’ CCB are
positively related.

CSR Relation With Behavioral Outcomes Through
Perceptual and Attitudinal Factors
This study also sought to test the mediation mechanism
between CSR and CCB through perceptual (service quality) and
attitudinal (affective commitment) factors. As discussed earlier,
CSR being the external attribute may influence the emotions
(Xie et al., 2017; van Tonder et al., 2018), attitude and behavior
of customers (Rodrigues and Costa, 2017). So we assume that
CSR will positively influence customers’ emotions and they
will feel positive about firms and services (service quality) and
depict a positive attitude (i.e., affective commitment). Literature
focuses on CSR and service quality as independent constructs
predicting the same outcomes (e.g., He and Li, 2011; Kim and
Kim, 2016), but the link between them is rarely investigated. Out
of the few studies, Poolthong and Mandhachitra’s (2009) study
highlighted that customers’ have a positive view about bank’s
CSR investment increases in their perceptions of service quality,
while no such study has focused on hospitality and the food
industry. We also assumed that CSR will positively influence
customers’ perceptions of service quality. Similarly, past studies
have noticed that CSR positively influences customers’ attitudinal
responses (McDonald and Hung Lai, 2011; Jarvis et al., 2017),
for instance, trust, brand identification (He and Li, 2011), brand
image and loyalty (Kim and Kim, 2016; Servera-Francés and
Piqueras-Tomás, 2019). Here affective commitment being an
emotional attachment and attitudinal response (Izogo, 2017),
may be influenced by the CSR activities.

We also entailed the investigation of the relationship between
service quality perceptions, affective commitment and citizenship
behavior of customers, which has largely been unattended in
the past, but some other determinants have been reported

in the past. For instance, commitment is predicted by brand
experience (Johnson et al., 2008; Iglesias et al., 2019). Similarly,
Fernandes and Pinto (2019) highlighted that customers’ quality of
interaction with service employees increases their commitment
level. They also found that such customers praise service
providers to others, which is an important dimension of CCB. It
is also observed that provision of better services make customers
feel a sense of ownership toward the firm (Béal and Sabadie,
2018), influence them at an emotional level (Aurier and Séré de
Lanauze, 2012; Izogo, 2017; Islam et al., 2019), and this ultimately
influences their commitment and behavior toward the firm
(Ranganathan et al., 2013; Rai and Nayak, 2019). Affect infusion
model (Forgas, 1995) and AT (Bowlby, 1969) can also predict this
association. These theories assume emotions influence judgments
of customers (Forgas, 1995) and create a bond with sources
of emotions (Bowlby, 1969). Service quality is the source of
emotions that may create a psychological and emotional bond
(i.e., commitment) which allows customers’ to make judgments
and decide on behavior (i.e., CCB).

While linking customer commitment and citizenship
behavior, it is observed that their attitude influences behavior, for
instance, customer satisfaction (Anaza, 2014) and, commitment
(Choi and Lotz, 2018; van Tonder et al., 2018). Attribution
theory (Heider, 1958) can explain this relation, as CCB could
be attributed to the internal or external factors, here customer
commitment is a potent internal force. Based on this premise we
also assume that both CSR and the service quality of customers’
belief about an organization which (if positive) may influence
customers’ affective commitment that can lead to high CCB.

The aforementioned discussion helped us assume the link
between CSR, service quality, affective commitment, and CCB
which is assumed through serial mediation mechanism. The
mentioned associations could be based on the AT (Bowlby,
1969) and attribution theory (Heider, 1958). Attachment theory
proposes that customers may have a bond with the firm which
is based on cognitive, emotional and social developments.
Attribution theory provides sources of emotional relations by
proposing internal and external forces being the attributions.
CSR, as an external force, is found to influence emotions
positively which in turn influences perceptions about service
quality and affective commitment.

The value of such mechanisms is valued by past studies,
for instance, Xie et al. (2017) commented that CCB association
with predictors may better be explained by some explanatory
mechanism. Zoghbi-Manrique-de-Lara et al. (2017) study
reported that management treatment of customers influences
services quality perceptions which in turn influences CCB. Thus
helping us assume that firm CSR investment influences customer
CCB positively. CCB has also been predicted by contextual factors
(Cheng et al., 2016), while CSR could also be deemed as such
a factor. On the other hand, Anaza (2014) highlighted the role
of both personal and organizational factors in predicting CCB,
thus both CSR and service quality can predict CCB. Tung et al.
(2017) highlighted the need for future studies focusing on the
effects of repeated interactions on CCB, as such interactions
have lasting effects on customers. Based on this and previous
sections mentioning link among variables of interest it is assumed
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that the relationship between CSR and CCB is explained by
both service quality perceptions and affective commitment of
customers, which is hypothesized as follows:

H2: CSR and CCB positive relations are mediated by both
service quality perceptions and affective commitment
such that the relation is in serial mediation.

RESEARCH METHODOLOGY

The hypothesized model data was collected from customers
of restaurants between April – September 2019 from two
major cities of Pakistan covering Islamabad (the federal
capital) and Lahore (the provincial capital of the largest
province of the country). The data was collected through
personally administrated questionnaires. 1,500 questionnaires
were floated to the customers of 259 restaurants, while only
994 complete responses were used for analysis. The respondents
included 59 male, 83% university students, 88% unmarried,
and 89% regular visitors. The average age of respondents
was 20.94 years. The sample could be considered useful as
it has been witnessed that the hoteling trend is increasing
in youth i.e., Millenials (Islam et al., 2019; Ahmed et al.,
2020). The sampling technique was convenienient and was
self-sampling (volunteer responses). Both the techniques have
been widely used for unknown population and in marketing
literature. To get better and fair results, data collection was done
when the customers were dining at the selected restaurants,
for which permission was taken from the management of
the restaurants.

The measures used in this study are well-established and have
been widely used in the past. For instance, CSR was measured
using Brown and Dacin’s (1997) four items scale. The exemplary
items are “I believe that this restaurant acts responsibly against
obesity issues.” The affective commitment was measured using
Mende and Bolton’s (2011) three items scale which covered items
such as “I enjoy being a customer of this restaurant.” Service
quality was measured through two dimensional (physical quality
& staff behavior) using the scale of Ekinci (2001) and Ekinci
et al. (2008) covering three and four items, respectively. These
dimensions covered statements such as “The restaurant is tidy”
and “the staff of the restaurant is helpful and friendly.” Customer
citizenship behavior was measured using Yi and Gong’s (2008)
six items scale. The results of data analysis are shown hereafter.
It contained items such as “I would say positive things about this
restaurant to others.”

The data collected through the questionnaire was analyzed
using Statistical Package for Social Sciences (SPSS) and Analysis
of Moment Structure (AMOS), this is an exstensivelly used
statistical software. The analysis was carried out using descriptive
statistics, Structural Equation Modelling (SEM) and Hayes
process macros (Hayes et al., 2017). The use of SEM has
been widely accepted in social and management sciences
because it uses both structural and measurement simultaneously
(Hair et al., 2010).

FINDINGS

Measurement Assessment
Table 1 contains descriptive statistics and reliability results. The
measures of the study were assessed on five points Likert scale.
The mean scores reported in the table highlight that all the
means are close to the score of four, which denoted the response
of “Agree.” Moreover, the reliability values, assessed through
Cronbach Alpha, are (0.89–0.93) and were also well above the
threshold value. It is found in the literature that reliability value of
0.65–0.80 is considered adequate for scale measuring variables of
human aspects (Green et al., 1977; Vaske, 2008). Thus the scales
were considered to be reliable.

Tables 2 and 3 cover the results of the adequacy of measures,
which was assessed through confirmatory factor analysis (CFA)
(Anderson and Gerbing, 1982; Hair et al., 2010). The table covers
the values of the factor loading, average variance extracted and
composite reliability. It is evident that all the items loaded well
on their respective constructs as all the values are well above
the threshold value of 0.60, thus the measure was assumed to be
adequate. The reported values were also used to assess convergent
validity which was assumed to be present, as the values of AVE
were well above the threshold values of 0.5 (Fornell and Larcker,
1981; Iglesias et al., 2019). It is thus to assume that the convergent
validity was present and scales met the validity assumptions.
Discriminant validity was further assessed by comparing the
bivariate correlation among constructs and each construct AVE
square root (Hair et al., 2010). As all values exceeded the
minimum limit, it was assumed that the discriminant validity was
held (Table 3).

Common Method Biasness
As the study was one-spot in nature and data was self-reported,
we sought to verify the data for the possible presence of common
method variance (CMV) by using Harman’s single-factor test
(Podsakoff et al., 2003). We observed that a single factor only
accounted for 32.87% variance (<50%) thus helping us assume
that the CMV was not severe (Podsakoff et al., 2003). Moreover,
CMV was also assumed not to be severe as the correlation values
were below threshold (i.e., <0.9; Pavlou et al., 2007).

Results of Hypotheses Testing
Hypotheses testing results are shown in Table 4. The
table contains the results of both the hypotheses. At first
instance, the result of the direct relationship between

TABLE 1 | Descriptive statistics.

Study variables Cronbach alpha Descriptives

Mean SD

Perceived CSR 0.91 3.958 0.905

Service quality perceptions 0.89 4.320 0.692

Affective commitment 0.93 3.890 0.852

Customer citizenship behavior 0.90 3.840 0.849
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TABLE 2 | Confirmatory factor analysis.

Construct Item Loading CR AVE

Perceived CSR This restaurant is considering customers’ health 0.74 0.91 0.90

This restaurant acts responsibly against obesity issues 0.88

This restaurant has a sense of responsibility to customer’s health 0.94

This restaurant is socially responsible 0.79

Service quality The décor of the restaurant is beautifully coordinated with great attention to details 0.80 0.90 0.82

perceptions The restaurant is tidy 0.79

The restaurant provides a comfortable room 0.83

The staff of the restaurant is helpful and friendly 0.89 0.89 0.79

The staff of the restaurant seems to anticipate what I want 0.88

The staff of the restaurant listens to me 0.76

The staff of the restaurant is talented 0.89

Affective I enjoy being a customer of this restaurant 0.79 0.90 0.77

commitment I have positive feelings about this restaurant 0.84

I feel attached to this restaurant 0.90

Customer I would say positive things about this restaurant 0.89 0.89 0.80

citizenship I would give constructive suggestions to this restaurant on how to improve its services 0.80

Behavior When I have a useful idea on how to improve service, I would communicate it to someone in this restaurant 0.91

When I experience a problem in this restaurant, I would let someone know so that they can improve the service 0.87

I would do things that make the employees’ job easier 0.79

I would carefully observe the rules and policies of this restaurant 0.88

TABLE 3 | Discriminant validity.

PCSR SQ AC CCB

PCSR 0.81a – – –

SQ 0.63b 0.79 – –

AC 0.60 0.68 0.94 –

CCB 0.59 0.58 0.69 0.89

aAVE square root in diagonal. bBivariate correlation among constructs.

service quality and customer citizenship is reported. It
is evident from the table that CSR is significantly and
positively related with CCB (0.3985; p < 0.001), which
helps us infer that when restaurants invest in the CSR
activities, customers respond with positive behavior beyond
their traditional roles (extra-role behavior – CCB), thus
H1 is supported.

As this study also entailed that the investigation of an
indirect relationship between CSR and CCB through serial
mediation of service quality and affective commitment, the
remaining part of the table covered the results of serial mediation
mechanism. The findings highlight that the relationship between

CSR and CCB through the serial mediators (service quality
and affective commitment) is significant (0.1613, Boots SE
0.0063). The results proved to be significant as there was
no presence of non-zero and the signs of both ULCI and
LLCI were positive (LLCI 0.0021 and ULCI 0.0263). These
results helped us conclude that H2 was also supported. The
results thus explain that the CSR efforts of a restaurant
will cause improved service quality perceptions and affective
commitment of customers and in turn, their citizenship
behavior will upsurge.

DISCUSSION AND CONCLUSION

This study has focused on investigating the perceptual
(service quality), attitudinal (affective commitment) and
behavioral (customer citizenship behavior) outcomes of
CSR. The need for this study had been highlighted and
called up by past studies (e.g., Xie et al., 2017; Zoghbi-
Manrique-de-Lara et al., 2017; Choi and Lotz, 2018; Islam
et al., 2019). For instance, Engizek and Yasin (2017)
invited researchers to investigate the attitudinal and

TABLE 4 | Path analysis results.

Hypotheses Path Estimate SE p CI Result

H1 CSR–CCB 0.3985 0.014 0.0000 [0.339; 0.440] Supported

Hypotheses Path Estimate Boot SE Boot LLCI Boot ULCI

H2 PCSR-SQ-AC-CCB 0.1613 0.0063 0.0021 0.0263

CSR, corporate social responsibility; CCB, customer citizenship behavior; SQ, service quality; AC, affective commitment.
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behavioral outcomes of CSR in tandem. While investigating
the predictors of CCB, Choi and Lotz (2018) invited future
researchers to focus on contextual factors. CSR being the
contextual factor, is found to influence CCB significantly.

The study also entailed the investigation of mediation
mechanism between CSR and CCB through service quality
and affective commitment, which has also been directed by
past studies. For example, Tung et al. (2017) commented
that CCB studies should focus on repeated interactions
and psychological mechanisms predicting it. Islam et al.
(2019) also valued such mechanism, as they commented that
service quality outcomes should cover both attitudinal and
behavioral variables in a mechanism. Our findings proved
that CCB is influenced by a mechanism (through a serial
mediation), which covers perceptual, attitudinal and behavioral
variables. These findings were in-line with past studies;
for instance, Jarvis et al. (2017) also reported that CSR
influences customers’ emotional, attitudinal and behavioral
responses. The emotional and attitudinal outcomes have also
been investigated in other studies as well (e.g., Poolthong
and Mandhachitara, 2009; He and Li, 2011; McDonald and
Hung Lai, 2011; Kim and Kim, 2016; Fernandes and Pinto,
2019; Iglesias et al., 2019; Servera-Francés and Piqueras-
Tomás, 2019). Béal and Sabadie (2018) and Izogo (2017) also
found that taking care of society and customers, influences
customers and they generate positive perceptions that ultimately
affects their response.

These findings support the hypotheses, past studies and
theoretical premise of the study. The findings prove that
customers attribute their behavior to external factors (here
CSR; attribution theory, Heider, 1958). While CSR could also
be presumed to be a force that may cause a bond between
customers and a firm, and can make them reinforce relationships
(CCB; AT, Heider, 1958). The said association also supports
presumptions of the affect infusion model (Forgas, 1995)
which proposes the value of emotions in making judgments
and responses. Here it is observed that CSR works at an
emotional level and influences judgments (perceptions and
attitudes – service quality and affective commitment) and
responses (behavior – CCB).

The findings discussed in the highlight of the aforementioned
section show that this study entails some novel explanations
linking CSR with CCB through perceptual and attitudinal
factors as a serial mediation mechanism. Past studies have
not linked CSR and service quality, rather investigated them
as independent variables in the models (e.g., He and Li,
2011; Kim and Kim, 2016). The serial mediation model
was supposed using theoretical triangulation, i.e., affect
infusion model (Forgas, 1995), attachment (Bowlby, 1969)
and attribution theories (Heider, 1958), and the findings of
the study stand tall with the theoretical assumptions made
in these studies.

Additionally, this study adds value by generating a useful
message for the managers of restaurants, due to increased
competition in the food industry it has become imperative

for management to generate loyal customers having a high
level of citizenship behavior (Islam et al., 2019; Ahmed et al.,
2020). While looking at the ways of increasing CCB it has
been suggested that customers should be given employee
like treatment. The study offers a novel explanation to the
managers of the restaurants, as they can improve the CCB by
increasing the CSR investments. Moreover, this study provides
a complete mechanism that covers perceptual, attitudinal and
behavioral outcomes offered by CSR investments. Although
CSR has been widely recognized as a tool to boost profits
and employees’ responses, the outcomes focusing on the
customers’ responses have not been managerially evaluated
(Huang et al., 2019).

Though this study assumes and tests a novel mechanism
and offers wider implications, it is still prone to some
limitations. The foremost is the use of cross-sectional design,
as it was not possible to approach customers with intervals
(for lag or longitudinal study). Though the CMV was not
a severe yet longitudinal design, it may offer better results.
The sample of the study consisted of millennials only while
the other age cohorts may offer different results. This study
also entails the investigation of service quality through only
two dimensions (i.e., physical quality and staff behavior),
while it has been investigated through tangible and intangible
service factors which could be an important consideration for
future studies. As this study covers attitudinal and behavioral
outcomes, future studies may focus on other variables (e.g.,
engagement, patronage intentions, WOM). Future studies could
also investigate CCB as a multidimensional construct and
evaluate them independently.
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Although numerous studies have explored the factors influencing entrepreneurial activity,
there is a lack of a theoretical basis for linking these factors to entrepreneurship
behavioral intention. The current study uses the theory of self-regulating attitude to
construct a theoretical model of examining the relationship among cognitive bias,
entrepreneurial emotion, and entrepreneurship intention. A total of 312 valid samples
were collected from college students at a Chinese university. The bootstrapping method
was used to test the multi-mediation hypotheses. Our research found that positive
entrepreneurial emotion plays a mediating role in the relationship between optimism and
entrepreneurship intention, whereas negative entrepreneurial emotion plays a mediating
role in the relationship between overconfidence and entrepreneurship intention. These
findings underline the importance of a correct understanding of cognitive bias and
entrepreneurial emotion in the process of entrepreneurship.

Keywords: cognitive bias, entrepreneurial emotion, entrepreneurship intention, optimism, overconfidence

INTRODUCTION

Entrepreneurship plays a vital role in economic development, job creation, and social welfare
(Poblete et al., 2019; Ravenelle, 2019). However, entrepreneurial behaviors are not growing as
quickly as expected (Randerson et al., 2020). In particular, individuals with similar demographic
characteristics have large differences in their entrepreneurial behaviors (Obschonka et al., 2012;
Amarakoon et al., 2019). What causes these individuals to differ in their intention to start
a business?

Entrepreneurial traits and entrepreneurship cognition theory explain the impact of personality
traits, achievement needs, control focus, risk-taking, and other factors on entrepreneurial behavior
from the perspective of individual entrepreneurs (Obschonka et al., 2012; Neneh, 2019; Perez-Lopez
et al., 2019). However, entrepreneurial characteristics, which are individually owned cognition
and judgment, are distinct (Wang et al., 2019). Thus, there is still space for further study of the
differences in entrepreneurial cognition shown by individuals. It is not appropriate to use cognitive
mechanisms to predict who will choose to become entrepreneurs without considering the sources
of cognition. Perez-Lopez et al. (2019) point out that the core of entrepreneurship cognition theory
should focus on cognitive characteristics and how they influence individual attitudes, intentions,
and behaviors, emphasizing the important role played by contextual factors in entrepreneurship
cognition theory.
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In previous studies, the role of entrepreneurial cognitive bias
has not attracted enough attention. Cognitive bias is generally
considered a negative factor (Krans et al., 2019). Cognitive
biases include different types of dimensions, however, such as
optimism and overconfidence. With the advantage of quick,
minimalist decision-making (Onie et al., 2019), more precise
judgments occur due to the lack of resources to reference
(Bosmans et al., 2019). In a rapidly changing environment, it is a
challenging task for a rational decision-maker to take advantage
of all available information and seize opportunities. Once a
decision is made, there is no possibility of opportunity. In such
a complex environment, different types of cognitive bias will
play distinct roles in the creation of entrepreneurial intention
(Hahn et al., 2019). Previous literature regarding entrepreneurial
intention used the theory of planned behavior (Ajzen, 1991),
which considered entrepreneurship a planned behavior of the
relevant intention, and defined entrepreneurial intention as
mental representations of a person’s propensity to start a business
(Obschonka et al., 2015; Gorgievski et al., 2018). Bagozzi (1992)
points out that classical attitude theory simplifies the use of
general psychological variables to explain social behavior, and
simplifies many beliefs and evaluations into an overall, single-
dimensional attitude, so these theories lack the explanatory
power to change.

Moreover, in previous studies, the important role of
entrepreneurial emotion has not attracted sufficient attention,
and less systematic research has attempted to explain the
potential role of emotion in the entrepreneurial process (Cardon
et al., 2012; Hu et al., 2017). Some studies have found, however,
that individual decisions at different stages of entrepreneurship
are influenced by emotion and reason (Cardon et al., 2012),
and significant differences exist in the impact of types of
emotions on the assessment of entrepreneurial opportunities
(Wolfe and Shepherd, 2015). These studies ignore the role
of different types of emotions in the relationship between
cognition and entrepreneurship behavior (Doern and Goss,
2013). Indeed, the emotions that an individual or team has on
entrepreneurship include both positive and negative emotions
(Wolfe and Shepherd, 2015), and different emotional reactions
of the individual have distinct effects on the outcomes of
behavioral variables.

Bagozzi (1992) points out that behavior is a response activity
that stems from an individual’s assessment of the situation
and subsequent emotional responses. Specific assessments and
desires are functions of unique stimuli that lead to specific
emotions and coping responses. The self-regulating process
of evaluation, emotional response, and coping response is
the core of the theory. Cognitive bias is a characteristic
of employees’ perception of the entrepreneurial environment.
Individuals generate different emotions and attitudes based on
this environmental assessment, which further determine the
individual’s entrepreneurial intentions and behavior. Given the
preceding arguments, this study follows the theory of self-
regulating attitude, establishes a research model of evaluation,
emotional reaction, and coping response, and explores the
influence of cognitive bias on entrepreneurship intention through
the mediating effect of entrepreneur emotions.

LITERATURE REVIEW AND HYPOTHESIS

Self-Regulating Attitude Theory
On the theoretical basis of traditional attitude, Bagozzi (1992) put
forward the theory of self-regulating attitude. The self-regulating
process of evaluation, emotional reaction, and coping response is
at the heart of the theory (Lazarus, 1991). The theory states that
behavior is a response activity that results from an individual’s
assessment of the situation and subsequent emotional reaction.
Specific assessments and desires are functions of unique stimuli
that lead to specific emotions and coping responses. The theory
distinguishes between the evaluation process and the emotional
reaction process, emphasizing the role of cognitive and emotional
self-regulation mechanisms in attitude theory. Thus, it expands
the interpretation of social behavior.

Some scholars have applied this theory to the empirical
research of employee attitude and behavior (Kruglanski et al.,
2015; Rhodes et al., 2016; Hansen and Steinmetz, 2019).
However, no scholars have introduced the model into the
study of entrepreneurship psychology. Using the theory of self-
regulating attitude, this study proposes that cognitive bias is
an individual’s assessment of the external working environment
and practices. Cognitive bias is considered to be a precursor
to an employee’s emotional response. Entrepreneurial emotion
is an important emotional response variable in an individual’s
entrepreneurship process. Entrepreneurship intention is the
behavioral outcome after an individual’s emotional response. The
conceptual framework for this study is shown in Figure 1.

Relationship Between Cognitive Bias and
Entrepreneurship Intention
Cognitive bias is an individual’s perceptual deviation from
rationality when thinking, reasoning, and making decisions
(Alos-Ferrer et al., 2016; Domeier and Sachse, 2016;
Marchetti et al., 2019). Different cognitive biases will trigger
differences in the perception of the internal and external
environment for each individual, which, in turn, will affect
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FIGURE 1 | Research model. Dashed lines indicate mediation effects.
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their entrepreneurial emotions. Kinari (2016) argued that
optimism and overconfidence are closely related to the cognitive
bias of entrepreneurship. Optimism refers to the tendency to
underestimate the difficulty of task (Heger and Papageorge,
2018), while overconfidence is the tendency to overestimate the
chance of positive events (Chaudhary, 2018).

Although cognitive bias is seen as having a negative effect
(Giacomin et al., 2016), it may be a cognitive mechanism
for making quick decisions (Bernoster et al., 2018). When an
entrepreneur is faced with a complex environment, it helps
entrepreneurs make quick decisions because cognitive biases
do not require much time or cognitive resources. This has led
scholars to present consequences of cognitive bias.

In the case of optimism and entrepreneurship intention,
optimists ignore uncertainty and are only slightly aware of the
level of risk (Trevelyan, 2008). They overrated the chances of
successfully starting a real business (Heger and Papageorge,
2018). Optimism also increases entrepreneurs’ commitment to
risky causes (Joo and Durri, 2017) and causes delays or helps
suspend decisions on unsuccessful schemes (Trevelyan, 2008).
Conversely, overconfident entrepreneurs tend to overestimate
the probability of a particular outcome, treating assumptions as
facts, leading to insufficient searches for information (Zacharakis
and Shepherd, 2001). These entrepreneurs fail to gather relevant
information, which affects the quality of decision-making,
leading to entrepreneurial setbacks, thereby reducing the actual
intention to start a business (Hayward et al., 2010). This study
posits that the two types of cognitive bias differentially predict
entrepreneurship intention:

Hypothesis 1a. Optimism is positively linked with
entrepreneurship intention.

Hypothesis 1b. Overconfidence is negatively linked with
entrepreneurship intention.

Relationship Between Cognitive Bias and
Entrepreneurial Emotion
Entrepreneurial emotion refers to an emotion held by an
individual about entrepreneurship (Cardon et al., 2012). Previous
literature on entrepreneurial emotion has not paid much
attention to individual cognitive processes. Recent research has
indicated that individual decision-making at different stages
of entrepreneurship is influenced by emotion and rationality
(Grichnik et al., 2011; Doern and Goss, 2013). Additionally,
emotion is an important factor influencing employee output
and customer service perception behavior and is regulated by
situational and organizational factors (Byrne and Shepherd, 2015;
Wolfe and Shepherd, 2015; Hu et al., 2017).

Some empirical evidence supports self-regulating attitude
theory as a relevant framework for explaining how cognitive bias
influences entrepreneurial emotion (Chen et al., 2018). Optimists’
over self-evaluation and overly positive view of future events’
results and plans (Bernoster et al., 2018) easily lead to positive
emotions (Giacomin et al., 2016). Conversely, overconfidence
overestimates an individual’s actual performance (Joo and Durri,
2017). Lack of personal knowledge can easily lead to failure

of entrepreneurship, which, in turn, leads to negative emotions
(Kinari, 2016). Based on self-regulating attitude theory, specific
assessments and desires are functions of unique stimuli that lead
to specific emotions and coping responses.

Some studies have found that good service climate may
have an impact on employees’ job satisfaction (Schneider
et al., 2003), while a general negative affect may result
from a poor climate appraisal (Schmit and Allscheid, 1995;
Rhodes et al., 2016; Hansen and Steinmetz, 2019). The
study assumes that positive entrepreneurial emotion is the
emotional reaction to the optimism appraisal processes,
while negative entrepreneurial emotion is the emotional
reaction to overconfidence. Accordingly, the study tested the
following hypotheses:

Hypothesis 2a. Optimism is negatively associated with
negative entrepreneurial emotion.

Hypothesis 2b. Optimism is positively associated with
positive entrepreneurial emotion.

Hypothesis 3a. Overconfidence is negatively associated
with positive entrepreneurial emotion.

Hypothesis 3b. Overconfidence is positively associated
with negative entrepreneurial emotion.

Relationship Between Entrepreneurial
Emotion and Entrepreneurship Intention
Although emotional labor is regarded as a predictor of
future behavior (Fouquereau et al., 2019), current research
on entrepreneurship rarely involves specific behaviors of
entrepreneurship (Liu et al., 2019). Recently, some scholars
have pointed out that entrepreneurial passion has a significant
impact on opportunity recognition and entrepreneurial behaviors
(Richards et al., 2019; Wu et al., 2020). Entrepreneurial passion
is a part of entrepreneurial emotion, and it may trigger
entrepreneurial behavior because it is an individual’s conscious
experience, and is conducive to better personal investment in
entrepreneurial activities (Li et al., 2017; Obschonka et al., 2019).

In terms of the theory of self-regulating attitude, individual
emotional reactions have different effects on behavioral variables.
For example, employees’ affective commitment is positively
related to service recovery performance, and fear is positively
related to idleness (Babakus et al., 2003). In the process
of entrepreneurship, positive entrepreneurial emotion can
significantly affect the behavior and state of individuals and
help entrepreneurs to actively respond to highly uncertain and
high-risk entrepreneurial environments, thus triggering risk-
seeking behavior. Thus, the individual will form an uplifting
mental state, actively engage in entrepreneurship, and will
show long-term persistence (Schulte-Holthaus, 2019). On the
contrary, individuals who hold negative emotions will show a less
optimistic response to the external entrepreneurial environment,
hesitate to act, and even miss out on development opportunities
(Santos and Cardon, 2019). Hence, this study proposes that
positive entrepreneurial emotion and entrepreneurship intention
are negatively correlated, while negative entrepreneurial emotion
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and entrepreneurship intention are positively correlated. Based
on the above, the present work argues:

Hypothesis 4. Positive entrepreneurial emotion is
negatively associated with entrepreneurship intention.

Hypothesis 5. Negative entrepreneurial emotion is
positively associated with entrepreneurship intention.

The Mediating Role of Emotional
Reactions
In existing literature, aside from testing the direct relationship
between cognitive bias and entrepreneurship intention, Dali
and Harbi (2016) argue that cognitive bias may explain
why some individuals’ entrepreneurial behavior results
in success while others result in failure. Similarly, some
researchers found that enterprise founders tend to have a
higher risk bias and perceive lower risk, making strategic
decisions faster (Dolarslan et al., 2017). In particular, those
studies find that different types of cognitive bias will trigger
differences in individual perceptions of the internal and external
environment, which will have an impact on their identification
and utilization of valuable opportunities. However, they do
not explore the mediating role of emotional factors, such as
entrepreneurial emotion.

Past studies have demonstrated that positive emotions can be
used as additional information to help individuals understand the
difficulties optimistically (Huxtable-Thomas et al., 2016; O’Shea
et al., 2017). This greatly reduces the risk that enterprise founders
perceive in the entrepreneurial process, allowing them to assume
that they can control the uncertainties and outcomes of internal
and external environments, so that they can make the appropriate
entrepreneurial decisions quickly. In contrast to positive
emotions, negative emotions reduce the perceived environmental
certainty and control of individuals, increase perceived risks,
and hinder rapid decision-making behavior (He et al., 2018;
Alessa, 2019). Therefore, cognitive bias affects the corresponding
entrepreneurial behavior through different types of emotion.
Thus, this study argues that the individual with high levels
of optimism will react with positive entrepreneurial emotion,
thus increasing the likelihood of experiencing entrepreneurship
intention. Conversely, the individual with high levels of
overconfidence will react with negative entrepreneurial emotion
to avoid the threat of entrepreneurship intention.

Based on self-regulating attitude theory, the individual’s
cognition and evaluation of the practice of entrepreneurship
will lead to the adjustment process of desire-result realization,
that is, the individual has achieved the planned results. The
individual will produce an emotional reaction, then the
individual will produce coping responses in an effort to maintain
or raise emotional levels. Restated, positive entrepreneurial
emotion and negative entrepreneurial emotion may potentially
serve as mediators in the relationship between cognitive
bias and entrepreneurship intention in entrepreneurship
settings. Given the preceding arguments, the study tested the
following hypotheses:

Hypothesis 6. Positive entrepreneurial emotion plays a
mediating role in the relationship between optimism and
entrepreneurship intention.

Hypothesis 7. Negative entrepreneurial emotion plays a
mediating role in the relationship between overconfidence
and entrepreneurship intention.

RESEARCH METHODS

Study Samples and Procedure
In this study, a total of 350 questionnaires were distributed to
college students who participated in entrepreneurship courses
at a Chinese university. A total of 38 invalid questionnaires
were excluded, due to incomplete answers and social desirability
bias. A total of 312 questionnaires were valid, with an effective
questionnaire response rate of 89.14%.

Among the participants, 66.70% were men and 33.32% were
women; 33.76% were under 20 years of age, 58.01% were 21–
23 years old, and 24 years of age or above accounted for
8.36%; engineering majors accounted for 42.38%, science majors
accounted for 8.35%, and social sciences majors accounted
for 49.43%. With regard to hukou, 47.42% were urban and
52.6% were rural.

Measurement
The main scales in this study were adapted from the English
literature. After translating English into Chinese, a professional
translated it back into English, and then bilinguals compared the
original English version with the translated English version, and
then the Chinese version for the survey was formed.

Optimism
The study adapted 10 items from Scheier et al. (1994) optimism
scale to develop a measure of optimism using a seven-point Likert
scale (1 = strongly disagree, 7 = strongly agree). In support of
construct reliability and validity, the optimism scale has been
validated in a prior study for Asian participants, and Cronbach’s
alpha was 0.87 (Chang et al., 2019). Sample items include “In
uncertain circumstances, I usually expect the best results,” and
“I’m always optimistic about the future.”

Overconfidence
The study measured overconfidence using Wilson et al.’s (2007)
six-item measure of overconfidence using a seven-point Likert
scale (1 = strongly disagree, 7 = strongly agree). The scale of
overconfidence has been validated in prior research for Chinese
participants, and Cronbach’s alpha was 0.86 (Liao and Zheng,
2017). Sample items include “I have the ability to make decisions,”
and “I have the ability to solve problems.”

Entrepreneurial Emotion
To measure entrepreneurial emotion, the study employed
Watson et al.’s (1988) measure of PANAS scales. The PANAS
scales have been widely validated in research conducted in China
and shows good reliability and validity (Liang and Zhu, 2015;
Zhou et al., 2018; Guo et al., 2019). Furthermore, the scale was
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applied to the study of entrepreneurial emotions in China. The
Cronbach’s α values of both positive and negative emotions were
>0.6 (He et al., 2017). The study measured positive emotions
in six aspects: inspiring, passionate, proud, excited, determined,
and active; and measured negative emotions in six aspects:
depression, anger, disgust, guilt, nervousness, and fear. A seven-
point scale (1 = very weak, 7 = very strong) was used.

Entrepreneurship Intention
The study adapted four items from Phan et al.’s (2002) measure
of Singapore students’ entrepreneurial propensity to measure
entrepreneurship intention using a seven-point Likert scale
(1 = strongly disagree, 7 = strongly agree). The scale of Singapore
students’ entrepreneurial propensity has been validated in a prior
study for Chinese college students, and Cronbach’s alpha was 0.80
(Guo et al., 2013). Sample items include “I will take the initiative
to understand the detailed process of starting a business,” and “I’ll
start my own business when I get out of school.”

Control Variables
Control variables included gender, age, major, and hukou. As
previous studies have found that gender and age may affect
cognitive bias and entrepreneurial intention (Liao and Zheng,
2017), these variables were added into the model as control
variables for empirical analysis.

Data Analysis Method
First, descriptive statistical analysis, reliability analysis, and
correlation analysis of the valid sample were performed through
SPSS20. Second, using AMOS 25.0 statistical software, confirmed
factor analysis and multi-mediation structure equation modeling
were analyzed. Since this study includes multiple mediation
models, the bootstrapping method was used in the multi-
mediation hypothesis test (Preacher and Hayes, 2008). The
study used a bias-corrected method for the confidence interval
estimation of total, direct, and indirect effects. When the 95%
confidence interval for the indirect effect does not include zero,
the mediation effects are considered significant (Selvarajan et al.,
2013). Compared with the single-mediation variable model, the
advantage of the multi-mediation model is that several mediation
variables can be incorporated into the structural equation model
at the same time, and the relative effect power of each mediation
variable can be discussed simultaneously.

RESULTS

The descriptive statistics and correlation coefficients of each
variable in this study are shown in Table 1.

Reliability and Validity
Confirmatory factor analysis was performed on the
following constructs: optimism, overconfidence, positive
entrepreneurial emotion, negative entrepreneurial emotion, and
entrepreneurship intention. The five-factor model demonstrated
a good fit with the data. The various measurement items of
constructs were modified from the previous literature. Before the

formal survey, the content effect was confirmed by scholars for
the questionnaire.

Construct validity includes convergent and discriminant
validity. Based on the convergent assessment criteria of Hair
et al. (2006), the standardized factor loadings in this study ranged
between 0.800 and 0.938, all >0.7; the average variance extracted
(AVE) was between 0.785 and 0.870, all >0.5. Moreover, the
composite reliability (CR) for each construct was between 0.963
and 0.973, and >0.6. The results show that the scales of this study
have convergent validity.

In the assessment criteria for discriminant validity, the mean
square root of AVE of each construct should be greater than
the correlation coefficient of the constructs, and the number
that meets the above criteria must account for 75% of the total
(Hair et al., 2006). As shown in Table 2, the average square
root of construct AVE was between 0.886 and 0.933, which is
greater than the correlation coefficient between the constructs.
Therefore, constructs in this study have discriminant validity.

This study used the Harman single factor method to detect
common method variance (CMV) in accordance with the
recommendations by Podsakoff et al. (2003). The results found
that five factors explained 86.10% of the total variance. The first
factor explained 28.91% of the total variance, which did not
exceed 50%, so there is no serious CMV in this study.

Hypothesis Testing
The study tested the overall structural equation model with model
fit indexes (Fan et al., 1999; Zhang and Savalei, 2016). The model
is ideally fit when χ2/d is <3. It is recommended that AGFI and
GFI should be above 0.90, NFI and CFI should be >0.9 and SRMR
should be <0.08. In addition, RMSEA of <0.08 is acceptable.

The model fit indexes of the overall model in this study are as
follows: χ2/d = 1.293, GFI = 0.902, AGFI = 0.885, CFI = 0.990,
PGFI = 0.954, NFI = 0.95, RMSEA = 0.031, and SRMR = 0.095,
which is slightly >0.08. Overall, the model fit indexes are above
the standard values. It indicates that the model fit the sample data
well. Therefore, further testing of the study hypothesis is feasible.

The results of the structural equation model analysis are
shown in Table 3. The results show that optimism has a
statistically significant positive impact on entrepreneurship
intention. Its path β coefficient value is 0.193 (t = 3.463,
p < 0.001); H1a hypothesis is therefore supported.
Overconfidence has a statistically significant negative impact
on entrepreneurship intention. Its path β coefficient value is
−0.148 (t = −2.631, p < 0.01); H1b hypothesis is therefore
supported. However, optimism has no significant effect on
negative entrepreneurial emotion. Its path β coefficient value
is 0.053 (t = 0.922); H2a is therefore not supported. Optimism
has a statistically significant positive impact on positive
entrepreneurial emotion. Its path β coefficient value is 0.239
(t = 4.217, p < 0.001); H2b hypothesis is therefore supported.

In addition, overconfidence has a statistically significant
negative impact on positive entrepreneurial emotion. Its path β

coefficient value is−0.128 (t =−2.271, p < 0.05); H3a hypothesis
is therefore supported. Overconfidence has a statistically
significant positive impact on negative entrepreneurial emotion.
Its path β coefficient value is 0.242 (t = 4.212, p < 0.001);
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TABLE 1 | Descriptives and correlations.

Mean SD 1 2 3 4 5 6 7 8 9

1. Gender 1.33 0.472

2. Age 1.75 0.597 −0.190**

3. Major 1.66 0.626 −0.007 0.156**

4. Hukou 1.96 0.207 −0.032 −0.006 −0.048

5. OP 4.5535 1.57169 −0.014 −0.032 0.003 0.135*

6. OC 4.5032 1.68006 −0.020 −0.055 0.039 0.114* 0.015

7. PEE 4.6667 1.64775 0.000 −0.022 0.059 0.129* 0.230** −0.121*

8. NEE 4.3745 1.61832 −0.011 −0.021 0.069 0.151** 0.052 0.236** 0.045

9. EI 3.9439 1.75752 0.038 −0.095 −0.085 0.023 0.211** −0.217** 0.193** −0.250**

N = 312. OP, Optimism; OC, Overconfidence; PEE, Positive entrepreneurial emotion; NEE, Negative entrepreneurial emotion; EI, Entrepreneurship intention. **p < 0.01,
*p < 0.05.

TABLE 2 | Discriminant validity analysis.

AVE OP OC PEE NEE EI

OP 0.785 0.886

OC 0.855 0.015 0.925

PEE 0.859 0.230** −0.121* 0.927

NEE 0.812 0.052 0.236** 0.045 0.901

EI 0.870 0.211** −0.217** 0.193** −0.250** 0.933

N = 312. AVE, Average Variance Extracted. Diagonal elements (bold) are the square roots of AVE. Off-diagonal elements are correlations between constructs. OP,
Optimism; OC, Overconfidence; PEE, Positive entrepreneurial emotion; NEE, Negative entrepreneurial emotion; EI, Entrepreneurship intention. **p < 0.01, *p < 0.05.

TABLE 3 | Path analysis for the research model.

Path Path coefficients T-value Hypothesis is supported: Yes or No

H1a: Optimism→ Entrepreneurship intention 0.193*** 3.463 Yes

H1b: Overconfidence→ Entrepreneurship intention −0.148** −2.631 Yes

H2a: Optimism→ Negative entrepreneurial emotion 0.053 0.922 No

H2b: Optimism→ Positive entrepreneurial emotion 0.239*** 4.217 Yes

H3a: Overconfidence→ Positive entrepreneurial emotion −0.128* −2.271 Yes

H3b: Overconfidence→ Negative entrepreneurial emotion 0.242*** 4.212 Yes

H4: Positive entrepreneurial emotion→ Entrepreneurship intention 0.146** 2.603 Yes

H5: Negative entrepreneurial emotion→ Entrepreneurship intention −0.244*** −4.330 Yes

N = 312. ***p < 0.001, **p < 0.01, *p < 0.05.

H3b hypothesis is therefore supported. Positive entrepreneurial
emotion has a statistically significant positive impact on
entrepreneurship intention. Its path β coefficient value is 0.146
(t = 2.603, p < 0.01); H4 hypothesis is therefore supported.
Negative entrepreneurial emotion has a statistically significant
negative impact on entrepreneurship intention. Its path β

coefficient value is−0.244 (t =−4.330, p < 0.001); H5 hypothesis
is therefore supported.

Moreover, to further explore the mediating effect
of entrepreneurial emotion between cognitive bias and
entrepreneurship intention, the study used the confidence
interval method to estimate the confidence interval for indirect,
direct, and total effect. The results of the multiple mediating
effect test are shown in Table 4.

For the total effect of optimism on entrepreneurship intention,
the lower and upper values of bias-corrected 95% CI are 0.102
and 0.325, respectively. They do not include zero, indicating

that the total effect is significantly present. The lower and
upper values of bias-corrected 95% CI for direct effect are
0.085 and 0.295, respectively, excluding zero, indicating that
the direct effect is significantly present. The lower and upper
values of bias-corrected 95% CI for indirect effect are 0.010 and
0.076, respectively, excluding zero, indicating that the indirect
effect is significantly present. Therefore, positive entrepreneur
emotion has a partial mediation effect between optimism and
entrepreneurship intention.

For overconfidence’s total effect on entrepreneurship
intention, the lower and upper values of bias-corrected 95% CI
are −0.335 and −0.110, respectively, excluding zero, indicating
that the total effect is significant. The lower and upper values
of bias-corrected 95% CI for direct effect are −0.260 and
−0.034, respectively, excluding zero, indicating that the direct
effect is significantly present. The lower and upper values of
bias-corrected 95% CI for indirect effect are −0.113 and −0.026,
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TABLE 4 | The multiple mediating effect test.

Path Bootstrapping

Estimate p-value Bia-corrected 95% CI

Indirect effect

H9: Optimism→ Positive entrepreneurial emotion n→ Entrepreneurship intention 0.035** 0.004 0.010–0.076

H10: Overconfidence→ Negative entrepreneurial emotion→ Entrepreneurship intention −0.059*** 0.001 −0.113 to −0.026

Direct effect

Optimism→ Entrepreneurship intention 0.193*** 0.001 0.085–0.295

Overconfidence→ Entrepreneurship intention −0.148* 0.013 −0.260 to −0.034

Total effect

Optimism→ Entrepreneurship intention 0.215*** 0.001 0.102–0.325

Overconfidence→ Entrepreneurship intention −0.226*** 0.001 −0.335 to −0.110

N = 312. Bootstrapping, random sampling 2,000 times. ***p < 0.001, **p < 0.01, *p < 0.05.

respectively, excluding zero, indicating that the indirect effect
is significantly present. Therefore, negative entrepreneurial
emotion has a partial mediation effect between overconfidence
and entrepreneurship intention.

DISCUSSION

Based on the theory of self-regulating attitude, this study
established the conceptual framework of evaluation, emotional
reaction, and coping response, and explored the mediation
role of entrepreneurial emotion in the relationship between
cognitive bias and entrepreneurship intention. This study found
that positive entrepreneurial emotion plays a mediating role
in the relationship between optimism and entrepreneurship
intention. Furthermore, negative entrepreneurial emotion plays
a mediating role in the relationship between overconfidence and
entrepreneurship intention.

This study found that cognitive factors play an important
role in the entrepreneurial process. Entrepreneurship involves
a range of behaviors and decision-making processes (Earl,
1996; Shepherd, 2011), and enterprise founders are required to
make quick judgments and decisions based on the situation
they are facing. Previous studies have shown that founders’
decision-making activities are closely related to their cognitive
biases (Sadler-Smith, 2016). Cognitive bias can affect individual
decision-making and entrepreneurial behavior. Our study found
differences between optimism and overconfidence, and they each
have different effects on entrepreneurship intention. This is less
explored in past empirical studies, whereas Heger and Papageorge
(2018) discuss the impact of optimism and overconfidence on
wishful thinking.

This study distinguished the two cognitive biases and found
that optimism has a statistically significant positive impact on
entrepreneurship intention, which is consistent with Dolarslan
et al. (2017). Optimism reflects a positive self-judgment about
the ability to control the external environment or predict results.
Higher optimism means that individuals have confidence in their
abilities, which is critical for entrepreneurs when facing uncertain
circumstances. It helps founders face potential dilemmas
optimistically and actively drive the entrepreneurial process.

In addition, the study found that overconfidence has a
statistically significant negative impact on entrepreneurship
intention, which is consistent with Dali and Harbi (2016).
The results show that prospective entrepreneurs have
a relatively contemptuous view of the difficulties and
failures in the entrepreneurial process before engaging in
actual entrepreneurial activities. Once the environmental
conditions change in the process of entrepreneurship, the
entrepreneurship may fail, which in turn may lead to a decrease
in entrepreneurship intention. Overconfidence reflects that an
individual underestimates the risk of entrepreneurship. Higher
overconfidence means that a person perceives less risk. Founders
perceive a lower potential risk that will lead to the failure of the
venture, thereby reducing the willingness to start a business.

The current study also showed that positive entrepreneurial
emotion is an important explanatory factor for entrepreneurial
behavior tendencies. These findings are in accordance with
past research, which suggested that entrepreneurial traits have
an important impact on entrepreneurial intention (Shu et al.,
2016). This study introduces entrepreneurial emotion into the
framework of the relationship between cognition and behavioral
intention and expands the research on emotion in the field of
entrepreneurship (O’Shea et al., 2017).

Theoretical Implications
This study has some theoretical implications. First, this
study found the role of cognitive factors in the process of
entrepreneurship and revealed that the two cognitive biases
of optimism and overconfidence are the key factors that
affect entrepreneurial emotion and entrepreneurial intention.
In recent years, Chinese governments at all levels continue
to promote various initiatives to encourage college students
to start their own businesses. Entrepreneurship education
has become a compulsory course for many college students.
There are endless successful cases of college students’ self-
entrepreneurship (Guo et al., 2013). Although there are some
differences between college students and social entrepreneurs in
demographic characteristics, because college students generally
accept entrepreneurship education, and some of them also
have practical entrepreneurial experience, it is reasonable to
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take college students as the research objects of entrepreneurial
theory. In the past, college students were also regarded as
the research objects of entrepreneurship theory, such as Guo
et al. (2013) and Phan et al. (2002). This study used the
research logic of the self-regulating process of evaluation,
emotional reaction, and coping response and explored how
entrepreneurial cognition has an impact on entrepreneurial
intention through entrepreneurial emotion. Therefore, the study
has expanded the theoretical research on the role of cognition
in entrepreneurship.

Second, this study confirmed the applicability of self-
regulating attitude theory in the study of entrepreneurship
psychology. Existing literature explored the main factors
influencing entrepreneurial choices, such as personal, social, and
economic factors (Schmitt-Rodermund and Vondracek, 2002;
Cubico et al., 2008). However, there is a lack of a theoretical basis
for linking these factors to entrepreneurship intention. Based on
the theory of self-regulating attitude, these variables are placed
in the theoretical framework of self-regulating attitude, and a
theoretical model of cognitive bias, entrepreneurial emotion,
and entrepreneurship intention was constructed. This empirical
study found that cognitive bias leads to individual emotional
responses, which include positive entrepreneurial emotion and
negative entrepreneurial emotion. Entrepreneurship intention
is the result of the behavioral response after the individual’s
emotional reaction. This study expands previous research on
the relationship between cognitive factors and entrepreneurial
behavior and provides a new theoretical basis for the study of
entrepreneurship choice.

Moreover, the study focuses on the role of the founder’s
emotional characteristics in the entrepreneurial process,
revealing the mediating role of entrepreneurial emotion in
cognitive bias and entrepreneurship intention. The founder’s
emotion in entrepreneurial activities has attracted increasing
attention in recent years (O’Shea et al., 2017). Entrepreneurial
activities themselves contain a variety of irrational behavior,
especially in the development of entrepreneurial decision-making
activities and entrepreneurial passion. Existing studies have
focused on the role of emotional characteristics in opportunity
cognition, entrepreneurial intention, entrepreneurship self-
efficacy, etc. (Kumbanaruk, 2008; Breugst et al., 2012), but
ignored emotional characteristics’ role in cognitive bias and
entrepreneurship intention (Strese et al., 2018). This study
empirically analyzed the key role of entrepreneurship emotion
in the entrepreneurship intention formation process and
contributed to closing the gap of theoretical research on
emotional factors in the process of entrepreneurship.

Practical Implications
The results of this study have the following practical implications.
First, in the practice of entrepreneurship management, a correct
understanding of cognitive bias should be established. Cognitive
bias is a cognitive mechanism that causes individuals to make
decisions quickly (Dali and Harbi, 2016). Cognitive bias is a
double-edged sword (Dolarslan et al., 2017). As far as positive
functions are concerned, it enables entrepreneurs to make
decisions without too much time and cognitive resources,

even in the face of learning new knowledge in a complex
environment. However, its negative function will also result in
misjudgment of a situation and in decision-making errors, due
to less rational decision-making, cognitive blind spots, and the
use of limited information. In turn, it may lead to failure to
start a business. Therefore, it is necessary for policymakers to
pay attention to improve the entrepreneur’s cognitive ability. In
terms of reducing cognitive bias, college students’ entrepreneurs
should take practice to identify their own cognitive model,
distinguish the difference between optimism and overconfidence,
and establish a set of evaluation methods for risk and uncertainty,
so as to maintain a positive entrepreneurial emotions and ensure
the stimulation and sustainability of entrepreneurial intentions.

Second, in the practice of entrepreneurship management,
policymakers should have a clear understanding of
entrepreneurial emotion. Positive entrepreneurial emotion
is an important entrepreneurial resource, and entrepreneurial
emotion may link cognition to entrepreneurial intention
and behavior. In the practice of entrepreneurship education
and management, organizations and policymakers should
have a clear understanding of entrepreneurship emotion,
because positive entrepreneurship emotion is an important
entrepreneurial resource, and the individual’s intention to
start a business is closely related to entrepreneurship emotion.
In the future, entrepreneurship education and management
practice must strengthen the guidance of the individual’s positive
entrepreneurial emotions and help them identify the positive
emotions actively, so as to enhance the entrepreneurial intentions
and finally promote the actual entrepreneurial behavior.

Research Limitations and Future
Research Recommendations
This paper uses the cross-section research method
to collect data. Although the study tested common
method bias and the reliability and validity of the
related constructs, the causal relationship between these
variables is still not completely verified. In the future,
researchers should collect longitudinal data through
lagging points in time to test the causal relationship
among cognitive bias, entrepreneurial emotion, and
entrepreneurship intention.

Second, the scales used in this study were mainly from
the West, and when these scales are directly referenced in
Chinese culture, the scales may not be able to measure the
meaning of the concepts. Although the study scales have been
back-forward translated, and the study tested their convergence
and differentiate validities, follow-up researchers can estimate
measurement equivalence of cross-cultural measurement for
these scales (Byrne and Watkins, 2003).

Finally, this study’s sample came from college students,
and in terms of their attributes, the sample was in line with
young people’s entrepreneurship in most countries. However,
this study does not investigate actual enterprise entrepreneurs.
Because college students and entrepreneurs have different
psychological characteristics, it may lead to different perceptions
of entrepreneurship and thus result in different conclusions.
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Follow-up studies can expand the generalizability of this study by
conducting surveys of entrepreneurs in real business conditions.
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The excellence of corporate governance in companies lies in their ability to adopt the
corporate social responsibility (CSR), which enhances their growth. This study examines
the effect of agency cost, firm size, and CSR disclosure on the firms’ growth. Specifically,
the study analyzed the agency cost and firms’ size as the moderators that influence the
firms’ performance asymmetrically. In its approach, the study compiled data of 300
Pakistani listed companies, which have a significant concern with CSR for the period
2010–2018. Using the 2SLS and GMM instrumental panel regressions, our empirical
results show that the agency cost is detrimental to the firms’ growth. In contrast, the
firms’ size boosts the firms’ growth. Moreover, the growth of firms with leverage declines
and the presence of independent directors improves the firms’ growth.

Keywords: corporate social responsibility, agency cost, firm size, firm growth, Pakistani companies

INTRODUCTION

The extant literature enunciates how corporate governance is significant for all companies (Daily
et al., 2002; Gabrielsson, 2017). The corporate governance concept basically entails leading or
guiding (Abdullah and Benedict, 2009). With corporate governance, all types of firms, including
novel entrepreneurs to whom corporate governance is inevitable, can confront the challenging
business environment. Many theories (agency, resource dependence, stewardship, transaction cost,
stakeholder, and political theories) explore the efficiency of corporate governance and negative
aspects that can be detrimental to the corporate governance. Stewardship, stakeholder, and
resource-based theories enunciate the role of managers and executives when working with the
stakeholders, thus enhancing the growth of the firm. The transaction cost and agency theories—
detrimental to a firm’s growth—are, however, beneficial to the top executives. Political theory
highlights the pros and cons of political links within and outside the organization. According
to Zattoni, the research on corporate governance has been conducted under the umbrella of the
agency theory, which considers the economic factor to highlight the effectiveness of the corporate
governance (Zattoni et al., 2013). The theory of corporate governance also suggests that the interests
of minority shareholders should be considered (by mitigating the agency cost; Chen et al., 2019).

Corporate governance acts as vanguard to the firms’ performance (Adams et al., 2010; Bhagat
and Bolton, 2019). Since the inception of globalization, products have become an integral part of
human life globally. However, societies are faced with changes in organizations and environmental
pollution; thus, firms are recommended to adopt corporate social responsibility (CSR)
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measures to alleviate these concerns. Meanwhile, to confront
the dynamic environment of business, organizations are oriented
toward innovative activities. These innovative activities, however,
should be aligned with the CSR. Some studies posit that
high-performing firms always adopt CSR measures, whereas
low-performing ones are less likely to adopt these measures.
Large firms perform well generally. However, the firm size
as a moderator of firm growth has not been explored
comprehensively.

Owing to a dynamic business environment, many developed
and developing countries are transitioning to industrialization,
which eventually pollutes the environment. On the one
hand, developed countries adopt CSR measures to alleviate
the environmental problems. Environmental and corporate
governance activities affect the performance of businesses (Xie
et al., 2019). Large firms are oriented toward the CSR; they are
also donating their funds to charities. Through this contribution,
firms are working for the benefit of the society. Disclosing CSR
measures boosts performance of firms (Akben-Selcuk, 2019).
On the other hand, some developing countries orient their
governmental institutions to adopt CSR measures1 in order to
meet the international standards of organizational structures
(Saeidi et al., 2015).

Being an emerging economy, Pakistan is suffering from
severe economic decline (Javeed and Lefen, 2019). Moreover,
Pakistani firms are confronting the problems of low-quality
manufacturing products, inadequate infrastructure for living and
lack of laborers’ law. Meanwhile, due to mismanagement of
wastage material among Pakistani firms, there is continuous
threat of pollution and environmental issue (Ehsan et al., 2018).
In a Pakistani perspective, it has been witnessed that matured
firms endorse CSR activity as compared to small firms (Waheed,
2005). Significantly, SECP (security exchange commission of
Pakistan) had introduced the CSR disclosure measure in 2009,
which is also quite novel (Javeed and Lefen, 2019). Moreover,
the intervention of government among Pakistani SOEs2 is also
doubtful due to their sluggish performance (Bhat et al., 2018).
Henceforth, in such circumstances, it is quite interesting to
analyze the effectiveness of CSR on Pakistani firms under the
influence of the specific moderators.

Comprehensively, CSR activity agitates the problem caused
by spending extra funds by the upper echelon (McGuinness
et al., 2017). Thus, it would also be worthwhile to contemplate
the impact of the CSR disclosure on firms’ performance under
the moderating influence of firm size. More specifically, it is
quite significant to analyze the effectiveness of agency cost
as a moderator between CSR disclosure and firms’ growth.
Arguably, being an emerging country, Pakistani firms have
been suffering from agency cost problem, which is why this
study will contemplate whether the agency cost problem
exacerbates the firms’ performance or not under the adaptation
of CSR measures.

1According to Saeidi et al. (2015), although CSR influences the firms’ performance
directly, this direct effect is based on some indirect influence of other factors such
as competitive advantage, reputation, and customer satisfaction.
2Pakistani Airlines is struggling due to poor governance (Bhat et al., 2018).

The remnant of the paper proceeds as follows. Section
“Literature review and hypothesis formulation” describes the
literature review and hypotheses formulation. Section “Data and
variable measures” illustrates the data accumulation and variable
measures along with empirical models. Section “Empirical results”
illustrates the empirical results. Section “Empirical Results of
GMM instrumental Regression” signifies the results of GMM
instrumental regression. Section “Discussion and Conclusion”
elucidates the conclusion and practical implications.

LITERATURE REVIEW AND HYPOTHESIS
FORMULATION

Argumentatively, it is the prime responsibility of the organization
to take care of society and actively participate in such activities
that are beneficial for the society. In this regard, legitimate theory
emphasizes on the aspect that an organization should disclose
its information about CSR to the public and also execute such
strategies that are conducive for environment. Further, in the
context of social reporting, the legitimacy theory seems to be
widely applicable (Fernando and Lawrence, 2014). Meanwhile,
some other aspect of the legitimacy theory emphasizes on the
dynamic phenomenon that divulges the corporate objectives
under the influence of public desire while confronting the societal
expectations (Deegan et al., 2002). Hence, it is essential for the
firms to be responsible for securing its surroundings, which can
be achieved via adopting CSR. Adopting CSR can be costly,
and its advantage may not be apparent; hence, stakeholders
are not entirely satisfied with the measures (Gul et al., 2020).
Some studies showed how CSR disclosure is measured. According
to Gatti and Seele, European reports are more focused on the
employees’ issues, while American reports are not (Gatti and
Seele, 2014). Although different terminologies are coined for
CSR, there is no clarification what it really means. Among
others, these terminologies include “sustainable development,”
“corporate citizenship,” “sustainable entrepreneurship,” “Triple
Bottom Line,” “business ethics,” and CSR. Sharif and Rashid
suggested that corporate governance influences the CSR (Sharif
and Rashid, 2014). They have examined the role of non-executive
directors and found that they influence the CSR reporting of
banks positively. Furthermore, they enunciated that corporate
governance plays a pivotal role in boosting the CSR disclosure
activity. They have encapsulated that CSR activity is the indicator
of the firms’ economic conditions (firms’ market position, size,
industry relationship, risk management, market response, micro
and macro environmental impact, and companies’ good will).
Even more, they clarified that upper echelon work for the
beneficiary of stakeholders.

Other studies suggest that CEO ownership negatively
influences the CSR activities (Elgergeni et al., 2018). They have
formulated voluntary CSR by considering its different aspects.
Gender difference has also been analyzed to demonstrate its effect
on CSR. They have mentioned that CSR activity is conducive for
the company’s internal and external mechanisms. More precisely,
CSR in companies not only enhances the revenue through its
good reputation, but also mitigates the risk through nourishing
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the relation with customers. The studies further suggested that
women are more oriented toward ethical issues as compared to
men (Simionescu, 2015). A diverse board reassures stakeholders
that the organization is capable to deal with social responsibilities.
Moreover, an external director ownership is linked to improved
CSR activities (Oh et al., 2019).

Corporate social responsibility can be regarded as a vehicle for
enhancing the firms’ performance. In this regard, many studies
have witnessed that CSR affects the performance asymmetrically
(Broadstock et al., 2019). Meanwhile, it should be emphasized
that CSR is also beneficial for firms’ growth.

However, the effect of CSR on firms’ performance is still
subject to an in-depth study that considers the agency cost and
firms’ size. This leads us to the first hypothesis.

H1: CSR disclosure positively influences the
firm performance.

Existing studies already indicated that CSR enhances the firms’
performance (Su and Sauerwald, 2018), suggesting a positive
relationship between CSR and firms’ growth. Moreover, the
studies suggested that firms’ size has a positive relation with the
firms’ growth (Shaukat et al., 2016). Meanwhile, it has also been
demonstrated that board independence and gender diversity are
necessary for escalating the growth and CSR activity. Further,
scholars have witnessed that corporate governance plays the
role of a moderator when improving the CSR activities (Su
and Sauerwald, 2018). In a recent study, Tulung and Ramdani
(2018) have examined the positive relation between firms’ size
and performance of a board. Other studies suggest that firm’s
size boost innovative performance of the firms (Jugend et al.,
2018). Similarly, Yook et al. (2018) have demonstrated the firms’
size as moderator while influencing the environmental issue but
neglected CSR disclosure and CSR performance which can affect
the firms’ performance. The firms’ size plays a significant role in
boosting the firms’ growth. It also boosts the CSR performance
by ameliorating the sustainability reporting (Schreck and Raithel,
2018). Therefore, it can be conjectured that the firms’ size can act
as a moderator between the CSR and performance while boosting
the firms’ growth.

H2: Firm size as a moderator positively influences the firms’
performance via CSR activity.

Intuitively, pragmatic legitimacy theory enunciates that it is
the responsibility of the firms to disclose the CSR. Meanwhile
influential legitimacy emphasizes on the interests of stakeholders
(Clarkson, 1995). Hence, it can be encapsulated that influential
legitimacy theory suggests to alleviate the agency problem while
providing benefits to the stakeholders. Categorically, the effective
corporate mechanism always endeavors to mitigate the principal
agent problem. Agency cost problem always emerges whenever
the target of principal and agent is not congruent. The extant
literature has witnessed that agency cost problem is reduced by
adopting CSR activities (Li et al., 2017), which will eventually
improve performance. In a recent study, it has been demonstrated
that CSR disclosure and agency cost are not related (Zhou et al.,
2018). Meanwhile the firms’ performance has a positive impact

FIGURE 1 | The theoretical model of research.

on the CSR (Erhemjamts et al., 2013), while agency cost mitigates
the firms’ growth (Anderson et al., 2018). Comprehensively, CSR
activity agitates the problem that is caused by spending extra
funds by the upper echelon (McGuinness et al., 2017). Thus, it
would also be worthwhile to contemplate the impact of the CSR
activity on firms’ performance under the influence of agency cost
problem. The extent literature has witnessed that agency cost
problem is reduced by adopting CSR activities (Li et al., 2020),
which ultimately escalates the performance. In a recent study,
it has been demonstrated that CSR disclosure and agency cost
has a negative relation (Chen et al., 2019). Meanwhile the firms’
performance has a positive impact on the CSR. Hence, it can be
assessed that the result should be negative whether agency cost
acts as a moderator between performance and CSR. In this regard,
we can formulate our hypothesis.

H3: Agency cost as a moderator will mitigate the performance
in the presence of CSR activity.

On the basis of previous discussion, this study intends to
explore the CSR role on firm performance with the moderating
effects of firm size and agency cost as shown in Figure 1.

DATA AND VARIABLE MEASURES

We have collected data of the firms listed on the Karachi Stock
Exchange (KSE) for the period 2010–2018, Among 553 firms
listed on the KSE, 300 selected firms have been witnessed to be
highly concerned with CSR activity. The mathematical expression
below indicates CSR disclosure. See specific attributes in section
“Appendix”.

CSRDi,t =
∑

Xit
/

n where n ∈ Z+ (1)

Equation (1) illustrates CSR disclosure as the sum of all
attributes. Further, in this equation, “Xit” indicates the total
number of attributes.

For empirical analysis, we have endorsed the control variables
and independent variables such as “LnTA” (total assets),
“EPS” (earnings per share), “Leverage,” “SOE” (state-owned
enterprises), and number of independent directors (Chen et al.,
2019; Sarfraz et al., 2019; Shah et al., 2019b). “EPS” and
“lnTA” capture the firms’ performance (Li et al., 2020; Sarfraz

Frontiers in Psychology | www.frontiersin.org 3 August 2020 | Volume 11 | Article 162454

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-01624 August 11, 2020 Time: 19:10 # 4

Akram et al. CSR, Agency Cost, Firms’ Performance

et al., 2020). Additionally, “leverage” signifies the economic
condition of the firm, whereas independent directors always
monitor sustainability of the firm’s growth. Meanwhile, “ROA”
and “ROE” have been endorsed as proxies for measuring the
firm performance.

Empirical Models
To demonstrate the impact of CSR on firms’ growth via
agency cost and firm size, we used the panel regression
technique. The threat of endogeneity has been eradicated
through 2SLS instrumental regression. Some scholars suggest
interpreting the results of 2SLS instrumental regression directly
(Larcker and Rusticus, 2010; Shah et al., 2019a; Sarfraz et al.,
forthcoming). Therefore, we show only the results of 2SLS
regression. “Normative CSR disclosure” has been endorsed as
an instrumental variable. The empirical models are expressed as
follows:

FPit = γ0 + γ1it
(
CSRD∗itAgencyCostit

)
+ γ2itSOEit

+ γ3itINDDIRit + γ4itFSit + γ5it ln TAit

+ γ6itLeverageit + γ7itEPSit + τIndustry

dummy+ µYear dummy + εit (2)

FPit = γ0 + γ1it(CSRR∗itFSit)+ γ2itSOEit + γ3it

INDDIRit + γ4it lnTAit + γ5itLeverageit

+ γ6itEPSit + τIndustry

dummy+ µYear dummy+ εit (3)

FPit = γ0 + γ1itCSRDit + γ2itSOEit + γ3itINDDIRit

+γ4itFSit + γ5it lnTAit + γ6it

Leverageit + γ7itEPSit + τIndustry

dummy+ µYear dummy+ εit (4)

In Eqs (2, 3), the dependent variable is firms’ performance,
indicated by “FPit.” The variables “FSit” and “INDDIRit”
are firm size and number of independent directors,
respectively. Meanwhile, the moderators have been represented
by the interaction terms “CSRDit

∗AgencyCostit” and
“CSRRit

∗FSit,” respectively. Moreover, Eq. (4) represents
the panel regression for analyzing the effectiveness of
CSR disclosure on firms’ performance. The variables
“τIndustry dummy+ µYear dummy” represents the industry
dummy and year dummy.

EMPIRICAL RESULTS

Firstly, fixed effect panel regression has been confirmed with
the Hausman test. Additionally, lagged variable regression has
been executed while confirming the presence of an endogeneity
problem. However, we have represented the authentic 2SLS

instrumental regression results. Table 1 illustrates the descriptive
statistics. All the variables but the agency cost (due to some
missing data, the number of observations is 2286) were equally
observed. Agency cost has been measured through the proxy
asset utilization ratio. The asset utilization ratio is determined as
annual sales/total assets.

Table 1 illustrates the descriptive statistics. Agency cost has the
maximum standard deviation. The minimum value of the agency
cost is “0” and maximum value is 350.1522, with a mean value
of 6.539559. Thus, its volatility is high compared to remaining
variables, but it is acceptable for empirical analysis.

Table 2 indicates the correlation matrix, which
reveals that regression can be run without any threat of
multicollinearity. The maximum correlation value is “0.3594”
between LNEMP and LNTA.

In Table 2, the maximum correlation value “0.3594” is
acceptable for empirical analysis. All other variables have less
correlation values, which shows that there is no threat of absolute
multicollinearity among all variables.

Table 3 shows 2SLS regression results. CSR disclosure has
enhanced the firms’ growth (first row of Table 3). Conversely,
firm size has reduced the firms’ growth (fifth row of Table 3),
because a large number of employees can impede the firms’
growth. Meanwhile, the numbers of independent directors have
boosted the CSR activity, because the external directors can
compel the top executives to disclose the CSR, thus improving
the firms’ performance.

Table 3 indicates that CSR disclosure is positively significant
for ROA and ROE. The coefficient values of CSRD are “2.269∗”
and “3.830∗,” respectively. Further, the variable “LNEMP” is
negatively significant for ROA and ROE (“−0.0298∗∗” and
“−0.0418∗∗,” respectively). Reciprocally, the variable “INDDIR”
is positively significant for both ROA and ROE (“0.0966∗” and
“0.0842∗,” respectively).

Table 4 shows that firms with a large number of employees
can boost growth by disclosing the CSR. Moreover, the role of
independent directors is highly appreciable through their vigilant
strategies (as NIND is positively significant).

Table 4 indicates that the interaction term of CSRD and
firms’ size (CSRD∗FS) is positively significant for both ROA and
ROE (“0.353∗” and “0.489∗,” respectively). Meanwhile, INDDIR
is also positively significant for firms’ growth (“0.0951∗” and
“0.0715∗,” respectively).

Table 5 shows the role of the agency cost as the moderator. It
shows that the agency cost reduces the firms’ growth (first row of
Table 5), because it disregards CSR disclosure and performance.
As a result, it affects the firms’ growth and image adversely.
Furthermore, leverage shows negative significance, which also
threatens the firms’ performance, because investors are easily
discouraged by existing heavy loans.

In Table 5, the moderator agency cost has negatively affected
ROA and ROE. The first row of Table 5 indicates that
the coefficient values for the interaction term (CSRD∗AGC)
are “−0.0567∗∗∗” and “−0.0645∗∗,” respectively. Similarly, the
variable “leverage” is also negatively significant for firms’
performance. The coefficient values of the variable “leverage” are
“−0.424∗∗∗” and “−0.0569∗” (third row of Table 5), respectively.
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TABLE 1 | Descriptive statistics.

Variables Obs Mean Std. Dev Min Max

CSRD 2400 0.6140385 0.1195372 0.2307692 0.9230769

EPS 2396 0.3372983 1.13133 −3.859921 42.43205

ROA 2399 0.298656 0.2483674 −2.776046 8.441391

ROE 2366 0.2717825 0.5928742 −0.645726 9.392855

LNTA 2397 22.29809 1.477981 15.97917 30.60502

LNEMP 2398 7.793752 1.420357 1.609438 13.12851

Agency cost 2286 6.539559 5.15853 0 350.1522

Leverage 2399 0.4916175 0.3290587 0.007969 8.611787

SOE 2400 0.4504167 0.4976391 0 1

INDDIR 2400 7.960417 0.995121 4 13

TABLE 2 | Correlation matrix.

Variables CSRD EPS ROA LNTA LNEMP SOE Agency cost INDDIR Leverage ROE

CSRD 1.000

EPS −0.0055 1.000

ROA −0.0027 0.2181 1.000

LNTA −0.0292 0.1497 −0.0187 1.000

LNEMP 0.0561 0.0727 0.0005 0.3594 1.000

SOE −0.1079 0.0014 −0.0208 0.1646 0.1104 1.000

Agency cost 0.0157 0.0080 0.0110 −0.0452 −0.0603 −0.0449 1.000

INDDIR 0.0094 0.0129 −0.0218 0.2898 0.3551 0.1075 −0.0407 1.000

Leverage −0.0571 −0.1064 −0.3566 0.1757 0.0539 0.1023 −0.0446 0.0719 1.000

ROE 0.0162 −0.0103 0.0142 −0.0214 −0.0239 0.0038 0.0253 −0.0304 −0.0034 1.000

The remaining variables LNTA (logarithm of total assets), EPS
(earnings per share), SOE (state owned enterprises), and INDDIR
(independent directors) are insignificant.

EMPIRICAL RESULTS OF GMM
INSTRUMENTAL REGRESSION

In this section, we have executed the GMM instrumental
regression. The objective of executing the GMM instrumental
regression is to confirm that our results are authenticated and
reliable to be interpreted for implications. Table 6 evaluates
the impact of CSR disclosure, which positively boosts the
performance. Table 6 elaborates that results are the same
(Table 3). Additionally, the variable “LNEMP” has indicated the
negative significance.

Table 6 indicates that CSRD is positively significant for
performance. Significantly, the first row of Table 6 indicates
the coefficient values of CSRD (2.125∗ and 2.398∗, respectively).
Additionally, the variable “LNEMP” is negatively significant,
whose coefficients values are “−0.0251∗” and “−0.0299∗∗,”
respectively. However, the remaining variables have shown
insignificant results.

Table 7 has shown that the firms’ size as a moderator has
positively boosted the firms’ performance (as indicated by the first
row). Moreover, the leverage has shown negative significance.

Table 7 has indicated that the moderator (firms’ size)
positively boosts the performance. The first row of Table 7

indicates the coefficient values of the interaction term (CSR∗FSZ),
which are “0.320∗∗” and “3.889∗,” respectively, Additionally,
leverage has shown negative significance, whose coefficient
values are “−0.294∗” and “−0.571∗,” respectively. Meanwhile,
the remnant variables “EPS,” “SOE,” “INDDIR,” and “LNTA”
are insignificant.

Table 8 indicates that agency cost is negatively significant
for the firms’ performance. Suggestively, the results indicate
that agency cost is even detrimental for firms’ performance
whether a firm discloses the CSR. Moreover, firms having
high foreign loan burden is detrimental for the firms’ growth.
Reasonably, a firm that is suffering from loan burden cannot
pay attention toward CSR activity. Meanwhile, agency cost
exacerbates the already miserable plight that destroys the firms’
performance vehemently.

Table 8 has shown that agency cost as a moderator is
negatively significant for firms’ performance (first row of
Table 8). Additionally, leverage is negatively significant.

DISCUSSION AND CONCLUSION

Discussion
According to the corporate governance country assessment
report launched by the World Bank in 2018, Pakistani firms
are ameliorating its corporate governance structure. At the
initial stage during 2001–2002, severe resistance among corporate
organizations was observed, which later on accepted that
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TABLE 3 | 2SLS Instrumental regression for CSR disclosure and firms’
performance.

Variables (1) (2) (3) (4) (5)

ROA ROA ROA ROE ROE

CSRD 2.269* 2.269* 2.260* 3.830* 3.838*

(1.438) (1.433) (1.438) (1.833) (1.832)

EPS −0.00124 −0.00115 −0.00141 −0.00231 −0.00216

(0.0124) (0.0124) (0.0124) (0.0162) (0.0162)

Leverage 0.0381 0.0370 0.0379 0.0261 0.0263

(0.0477) (0.0480) (0.0477) (0.0508) (0.0508)

LNTA −0.000597 −0.00222 −0.000521 −0.00175 −0.00182

(0.0107) (0.0108) (0.0107) (0.0114) (0.0114)

LNEMP −0.0298** −0.0301** −0.0299** −0.0418** −0.0417**

(0.0151) (0.0152) (0.0151) (0.0161) (0.0161)

SOE 0.0658 0.0696 0.0651 0.1769 0.1775

(0.0426) (0.0435) (0.0426) (0.0454) (0.0454)

INDDIR 0.0966* 0.107* 0.0842*

(0.0110) (0.0114) (0.0117)

Industry Dummy YES YES YES YES YES

Year Dummy YES YES YES YES YES

Constant −1.146 −1.109 −1.104 −1.923 −1.960

(0.903) (0.895) (0.907) (0.967) (0.962)

Observations 2,357 2,308 2,357 2,357 2,357

R-squared 0.389 0.376 0.389 0.276 0.276

Standard errors in parentheses ***p < 0.01, **p < 0.05, and *p < 0.1.

TABLE 4 | 2SLS Instrumental regression for moderator firms’ size.

Variables (1) (2) (3) (4)

ROA ROA ROE ROE

CSRD*FS 0.353* 0.352* 0.489* 0.489*

(0.201) (0.201) (0.275) (0.275)

EPS −0.00106 −0.00121 −0.00197 −0.00209

(0.0126) (0.0126) (0.0135) (0.0135)

Leverage 0.0364 0.0362 0.0244 0.0242

(0.0482) (0.0482) (0.0514) (0.0514)

LNTA −0.00370 −0.00362 −0.00524 −0.00517

(0.0107) (0.0106) (0.0114) (0.0114)

SOE 0.0644 0.0638 0.0760 0.0755

(0.0428) (0.0429) (0.0477) (0.0478)

INDDIR 0.0951* 0.0715*

(0.0113) (0.0101)

Industry Dummy YES YES YES YES

Year Dummy YES YES YES YES

Constant 0.462** 0.494** 0.516** 0.543**

(0.224) (0.219) (0.239) (0.234)

Observations 2,357 2,357 2,357 2,357

R-squared 0.386 0.386 0.273 0.273

Standard errors in parentheses ***p < 0.01, **p < 0.05, and *p < 0.1.

corporate governance codes not only are significant but also
proved to be conducive for these organizations. It has been
observed that multinationals, renowned banks, and specifically

TABLE 5 | 2SLS Instrumental regression for the moderator agency cost.

Variables (1) (2) (3) (4) (5)

ROA ROA ROA ROE ROE

CSRD*AGC −0.0567*** −0.0584*** −0.0581** −0.0645** −0.0642**

(0.0431) (0.0391) (0.0390) (0.0421) (0.0420)

EPS 0.00145 0.00151 0.00140 0.000861 0.000766

(0.0158) (0.0154) (0.0154) (0.0166) (0.0165)

Leverage −0.424*** −0.0463*** −0.0460*** −0.0569* −0.0566*

(0.0615) (0.0603) (0.0601) (0.0699) (0.0698)

LNTA −0.0219 −0.0218 −0.0350 −0.0349

(0.0151) (0.0150) (0.0162) (0.0162)

SOE −0.0331 −0.0331 −0.0421 −0.0421

(0.0447) (0.0446) (0.0481) (0.0480)

INDDIR 0.00575 0.00564 0.00481

(0.00753) (0.0136) (0.0147)

Industry Dummy YES YES YES YES YES

Industry Dummy YES YES YES YES YES

Constant −0.815* 0.861** 0.879** 0.956** 0.971**

(0.389) (0.387) (0.386) (0.417) (0.415)

Observations 2,245 2,245 2,245 2,245 2,245

R-squared 0.326 0.347 0.326 0.258 0.258

Standard errors in parentheses ***p < 0.01, **p < 0.05, and *p < 0.1.

TABLE 6 | GMM for Corporate social responsibility disclosure and firm’s
performance.

Variables (1) (2) (3) (4)

ROA ROA ROE ROE

CSRD 2.125* 2.116* 2.398* 2.560*

(1.502) (1.498) (1.374) (1.413)

EPS 0.0418 0.0418 −0.00192 −0.00141

(0.0295) (0.0295) (0.00971) (0.0100)

Leverage −0.224 −0.224 0.0365 0.0379

(0.156) (0.156) (0.0368) (0.0377)

LNTA 0.00645 0.00624 0.000844 −0.000521

(0.0130) (0.0131) (0.0103) (0.0102)

LNEMP −0.0251* −0.0253* −0.0258* −0.0299**

(0.0102) (0.0102) (0.0138) (0.0139)

SOE 0.0552 0.0549 0.0630* 0.0651*

(0.0620) (0.0618) (0.0374) (0.0383)

INDDIR −0.000809 −0.00737

(0.00316) (0.00706)

Industry Dummy YES YES YES YES

Year Dummy YES YES YES YES

Constant −1.224 −1.218 −0.999 −1.104

(1.593) (1.592) (0.872) (0.898)

Observations 2,380 2,380 2,357 2,357

R-squared 0.298 0.298 0.210 0.210

Standard errors in parentheses ***p < 0.01, **p < 0.05, and *p < 0.1.

family controlled firms have ameliorated their corporate
structure via promulgating translucent corporate governance
mechanism. In this regard, the current study signifies the role of
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TABLE 7 | GMM for firms’ size as a moderator.

Variables (1) (2) (3) (4)

ROA ROA ROE ROE

CSR*FSZ 0.320** 2.376** 0.907* 3.889*

(0.187) (1.36) (0.397) (2.56)

EPS 0.0444 0.0213 −0.0157 0.0484

(0.0312) (0.141) (0.0244) (0.343)

LEV −0.294* −0.00731 −0.0943* −0.571*

(0.171) (1.694) (0.015) (0.380)

LNTA 0.0552 −0.506 −0.138 1.230

(0.0646) (3.497) (0.132) (7.270)

SOE −0.0221 0.139 0.0792 −0.305

(0.0343) (0.922) (0.0842) (1.840)

INDDIR 0.0423 −0.115

(0.0518) (0.106)

Industry Dummy YES YES YES YES

Year Dummy YES YES YES YES

Constant 0.0955 −0.162 0.415 1.540

(0.203) (1.974) (0.382) (6.812)

Observations 2,391 2,391 2,357 2,357

R-squared 0.263 0.263 0.196 0.196

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, and *p < 0.1.

TABLE 8 | GMM for agency cost as a moderator.

Variables (1) (2) (3) (4)

ROA ROA ROE ROE

CSR*AGC −0.0608** −0.0612** −0.105* −0.113*

(0.0148) (0.0165) (0.0069) (0.0053)

EPS 0.0415 0.0417 0.00525 0.00716

(0.0327) (0.0331) (0.0129) (0.0140)

LEV −0.271* −0.271* −0.0807 −0.0896

(0.144) (0.144) (0.0900) (0.0958)

LNTA −8.80e− 05 −0.000598 −0.0147 −0.0208

(0.0248) (0.0268) (0.0212) (0.0238)

LNEMP −0.00287 −0.00367 −0.0285 −0.0396

(0.0183) (0.0215) (0.0315) (0.0368)

SOE −0.00345 −0.00410 −0.0561 −0.0657

(0.0479) (0.0505) (0.0653) (0.0703)

INDDIR −0.00165 −0.0225

(0.00685) (0.0165)

Industry Dummy YES YES YES YES

Year Dummy YES YES YES YES

Constant 0.207 0.211 1.239 1.280

(0.860) (0.877) (0.814) (0.838)

Observations 2,277 2,277 2,243 2,243

R-squared 0.267 0.267 0.219 0.219

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, and *p < 0.1.

corporate social responsible activity under the patronage of novel
corporate governance, which influences the firms’ growth.

Empirical results have evaluated that CSR disclosure boosts
the firms’ performance (Malik and Kanwal, 2018), suggesting

that disclosing such activity not only boosts the performance but
also allures the investors for being a philanthropist. Meanwhile,
agency cost as a moderator has been signified as a detrimental
vehicle for firms’ growth (Abdullah et al., 2012). Under the
aegis of influential legitimacy theory, our results have been
justified while suggesting to mitigate the agency cost problem;
otherwise, CSR disclosure is useless. Moreover, the firms’ size
as a moderator has boosted the firms’ performance (Tulung
and Ramdani, 2018) while concluding that firms having a large
number of employees have an extra opportunity to allocate their
employees to concentrate on the corporate social responsible
activities that is beneficial for the firms’ growth.

Conclusion
Pakistan being an emerging economic and a vibrant member
of CPEC, it is quite significant to contemplate Pakistani firms
while confronting the devastated economy for the last 10 years.
Pakistani firms have been compelled to adopt CSR activities,
which makes it worthwhile to contemplate these firms due to
the following reasons. Firstly, the Security Exchange Commission
of Pakistan had promulgated the ordinance in 2009 to adopt
CSR measures for the listed companies. Secondly, in 2017,
the global climax index listed Pakistan as the seventh most
vulnerable country confronting the climate change (Eckstein
et al., 2016). Thirdly, being a member of CPEC countries, it
would be interesting that Pakistan’s economy need to be escalated
without disturbing the environment (Ikram et al., 2019). In this
regard, the current study has elucidated the effectiveness of CSR
disclosure on the firms’ performance under the aegis of agency
cost and firms’ size.

We showed that CSR disclosure enhances the firms’ growth
because investors are impressed by a firm’s involvement in
corporate social responsibilities. Willingness to engage in
CSR indicates the efficiency of the corporate governance.
Furthermore, we found that the agency cost impedes the firms’
growth because it repels investors, who might end up diverting
their investments elsewhere. Conversely, the firms’ size improves
the firms’ growth because a firm can easily allocate its many
employees to R&D and CSR activities, thus improving the
performance. Generally, large firms are mature, with specific
goals for growth. Such firms are more likely to adopt CSR
activities, which will ultimately boost their growth. We also found
that high leverage reduces the firms’ growth and independent
directors boost the firms’ growth.

Through contemplation of this study, certain
recommendations have been deduced for academicians,
organizational scholars, and practitioners. Suggestively, the trend
of CSR is conducive for the prosperity of the organizations,
but specific steps are required to invigorate the intensity of this
prosperity. Convincingly, firms should curtail the agency cost
problem decisively, which not only tarnishes the images of the
firms but also destroys its performance vehemently. Agency cost
problem indicates that firms’ corporate governance mechanism
is fragile, which ultimately allows the upper echelon to confiscate
the rights of minority shareholders. Meanwhile, due to agency
cost problem, firms spoil the funds, which is why the research
and development department is neglected. Therefore, the firms’
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prime priority is to eradicate the agency cost problem (either type
1 or type 2).

The study has practical implications for practitioners and
academic scholars. First, the study recommends mitigating the
agency cost problem because it may render CSR disclosure
worthless. The agency cost impedes the firms’ growth. Secondly,
the study suggests that firms should not worry about the firms’
size because it boosts the firms’ growth. Instead, firms should
strive to mitigate the heavy loans as they affect growth adversely.

LIMITATIONS OF THE STUDY

Our study has some limitations, which should be addressed
by future research. First, the impact of CSR disclosure and
not CSR performance has been analyzed on firms’ growth;
therefore, future studies should focus on CSR performance as
an excellent measure of growth. Second, the study considered
only the agency cost as the moderator for growth, ignoring the
immense effect of innovation as a significant tool for the firms’
growth. Thus, future research should consider innovation. Last,
we have analyzed the impact of agency cost and firms’ size as

moderators for Pakistan companies. Future studies can evaluate
such effectiveness of agency cost and innovation as moderator for
China and United States.
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APPENDIX

Detail of CSR Disclosure Activities
Companies in Pakistan are doing a lot of CSR activities. We have collected the information; list of activities is very much long. By
keeping in view, the nature of activities related to CSR Disclosure, these activities are divided into the 7 main categories.

• Education.
• Community Development.
• Disaster Relief.
• Environment Plantation and Forestation.
• Healthcare.
• Water Provision and Purification.
• Infrastructure Development.
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The paper examines the direct and indirect effects (via investors’ risk perception)
of heuristic biases on investors’ irrational behavior in decision-making. The study
also investigates the moderating effect of investors’ extraversion on both the direct
and the indirect associations between heuristic biases and irrational decision-making.
Based on survey data collected from 247 investors registered in various brokerage
houses in Pakistan and the analyses (mediation and moderation) performed using
the Process Macro technique (proposed by Hayes, 2017) in SPSS, the results of this
study reveal that heuristic biases positively affect investors’ irrational decision-making
both directly and indirectly via risk perception. The results reveal that extraversion
moderates both direct and indirect associations between heuristic biases and investors’
irrational behavior in decision-making. Our findings carry useful practical implications for
organizations’ policymakers.

Keywords: cognitive biases, investor behavior, personality traits, decision making, risk perception

INTRODUCTION

Financial theories like the efficient market hypothesis (Malkiel and Fama, 1970), the modern
portfolio theory (Markowitz, 1952), and Modigliani and Miller (1958) arbitrage principle suggest
that capital markets are perfectly efficient, and all investors are rational in making their investment
decisions. Contrary to these theories, the prospect theory (Kahneman and Tversky, 1979) states
that investors’ decisions and choices are based on their perceptions of their own utility, and they
do not use all of the available information (Wang, 2017), as a result of which irrational decision-
making takes place. The prospect theory also suggests that investors’ decisions are affected by
potential losses and gains (Scalco et al., 2015) and that, when the option of profit and loss exists,
investors prefer profit over loss (Emami et al., 2020). In other words, investors’ decisions are based
on perceived gains instead of perceived losses (Kahneman and Tversky, 1979; Baker et al., 2019).

The prospect theory posits that investors’ decisions are affected by cognitive, environmental,
and personal factors, so their decision-making is both bounded and irrational. Irrational investors
assume that securities’ market arbitrage is imperfect, as there are no free entrances and exits, so
they believe that prices cannot be in equilibrium (Baker et al., 2007). Scholarship based on the
prospect theory suggests that fluctuations in stock prices are based on several factors, including
human errors that arise from investors’ using instincts, feelings, habits, emotions, thinking, reason,
risk, and social interactions to make decisions (Bannier and Neubert, 2016). Investors’ investment
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decisions involve cognitive biases (Fama, 1998; De Bondt et al.,
2013) and heuristic biases (Oehler et al., 2018; Ceschi et al.,
2019). Ajzen (1985) proposed a theory of planned behavior and
argued that the behavior of an investor is based on cognitive
biases. Investor’s attitudes move toward the behavior, subjective
norms (individual thinks differently), and perceived behavioral
control. Perceived behavior control refers to the investor’s belief
that they can control any situation or behavior. The theory
of planned behavior refers to individual beliefs and behavior.
Moreover, perceived behavioral control is linked with the two
magnitudes: self-efficacy and controllability. Self-efficacy shows
that an investor can face or bear the difficulty, or that the investor
has the potential to perform a certain task. Controllability
refers to the external factors that an investor can control easily
and perform well.

The concept of cognitive biases was first introduced by
Kahneman and Tversky (1972) as errors in judgment, some
of which are related to memory and others to the problem.
Heuristic biases relate to mental shortcuts used in decision-
making (Gutierrez et al., 2020) that often result in systematic
errors in judgment (Kahneman and Tversky, 1972). In the stock
exchange market, heuristic bias is a common phenomenon that
affects investors (Tversky and Kahneman, 1974). Availability
heuristic refers to the decision-making of investors based on how
easy it is to bring something to mind, while representativeness
heuristic helps the investors to compare the information with our
mental prototypes (Rasheed et al., 2018).

Research has made valuable contributions to prospect theory
and the literature on investment decision-making and cognitive
biases by empirically showing that cognitive biases like heuristic
thinking, overconfidence, anchoring, and confirmation biases
significantly affect decision-making on investments (Hoffmann
and Post, 2016). However, research on the intervening and
moderating mechanisms of the relationship between the heuristic
cognitive bias and decision-making is scarce, so why and
when cognitive biases affect decision-making on investments
remains unknown.

Drawing mainly on prospect theory, this study aims to fill in
these gaps by examining the relationship between heuristic biases
and investors’ irrational decision-making. However, considering
the lack of research on the mediating and boundary conditions
of this relationship, our primary goal is to explore and bring
to the fore the intervening mechanisms (risk perception) and
boundary conditions (extraversion) of the relationship (Kc,
2020). We build on prospect theory to propose that investors’
risk perceptions mediate the relationship, as risk perception
is a vital component in the decision-making process. In fact,
minimizing risk is investors’ key consideration in choosing an
investment or initiating a project (Wood and Zaichkowsky,
2004). Risk perception refers to a subjective judgment that deals
with individuals’ perception of the severity of a risk (Singh and
Bhowal, 2010) when they evaluate uncertain activities (Slovic,
1987; Sartori and Ceschi, 2011). Investors’ beliefs, thoughts,
and judgments shape their risk perceptions (Sachse et al.,
2012; Nguyen et al., 2019), which affect their investment-related
decision (Wood and Zaichkowsky, 2004). Since risk-taking is a
common practice for investors (Hoffmann et al., 2015), cognitive

biases alone cannot describe investors’ decision-making process;
risk perception must be considered.

A common belief is that an investor keeps in mind the risk
and return characteristics of a security or stock market while
making financial decisions (Antonides and Van Der Sar, 1990;
Ceschi et al., 2016; Li et al., 2020), but researchers have suggested
that individuals’ decision-making is a complex combination of
personality characteristics and demographics (Hallahan et al.,
2003; Anbar and Eker, 2010; Young et al., 2012; Weller et al.,
2018). We propose that individual personality characteristics like
extraversion moderate the relationship between heuristic bias and
risk perception and the relationship between cognitive biases
and investors’ irrational decision-making (Holzmeister et al.,
2020). Openness to experience, conscientiousness, extraversion,
agreeableness, and neuroticism, also called the five-factor model,
are commonly used personality traits (McCrae, 2004). This
study focuses on extraversion because prior publications have
shown that extraversion has a significant effect on financial
decision-making (Oehler et al., 2018). Extraverted personalities
tend to be involved in risky decision-making because they are
more outgoing and optimistic, often paying high prices for
financial assets (Sartori et al., 2017). Extraverts have dominant
personalities and are bold in risk-taking (Nguyen et al., 2019).
We also focus on extraversion as the most influential personality
trait in financial and investment decisions (Costa and McCrae,
1980) because extraversion interacts with individuals’ emotional
states, which influences individual investment behavior (McInish,
1980), risk perception, and decision-making (Alam et al.,
2020). However, research has not explored the moderating
effect of personality traits, including extraversion, in the
relationship between heuristic cognitive bias and investors’
irrational decision-making.

Addressing this gap matters because of the variations in
individuals’ cognitive biases that are due to their personality
characteristics and the potential of these characteristics to
influence their risk perceptions and irrational decision-making
(Jurevièienë et al., 2020). This study addresses the moderating
role of extraversion in both the direct and indirect relationships
between heuristic biases and investors’ irrational decision-
making. We suggest that individuals’ characteristics provide a
way to understand the interrelationships among heuristic bias,
risk perception, and investors’ irrational decision-making. The
proposed model is presented in Figure 1.

In short, the objective of this study is to determine the effect
of heuristic biases on irrational decision-making in the presence
of risk perception and personality traits. The study finds that
investors’ risk perceptions is a mechanism that underlies the
relationship between cognitive bias (heuristic bias) and investors’
irrational decision-making, thus advancing our understanding
of how heuristic biases affect irrational decision-making, both
directly and indirectly, via risk perception. Investors’ thinking
and emotions vary across personality traits, which can affect
their perceptions of risk and their investment decisions, but
there is little evidence about whether personality traits affect
the relationship between heuristic biases and risk perception or
the relationship between heuristic biases and investors’ irrational
decision-making. We fill this void by testing the moderating effect
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FIGURE 1 | Conceptual framework.

of extraversion on the associations of heuristic biases with risk
perception and irrational decision-making.

THEORY AND HYPOTHESES
DEVELOPMENT

Prospect Theory
Kahneman and Tversky’s (1979) prospect theory suggests that,
when the outcome is uncertain, then the investor chooses to base
their decision on a perceived opportunity for gain, rather than the
perceived risk of loss (Ceschi et al., 2019).

In explaining investors’ decisions, many researchers have
focused on cognitive biases and risk perception, given the
traditional thinking that everyone is rational and uses all available
information. However, behavioral finance paradigms highlight
that individual thinking, emotions, and judgment errors are also
reflected in investment decisions, rather than their being based
only on market information. Investors’ behavior is not always
rational because it is sometimes based on psychological and
attitudinal motives.

Cognitive Bias and Investment
Decision-Making
In large, uncertain markets, complicated decisions are based
on investors’ intuition, perceptions, emotions, and thinking
(Kahneman and Riepe, 1998), but these decisions are often
irrational, as cognitive biases are involved and complete
information is ignored (Du and Budescu, 2018). Research has
suggested that investors have cognitive biases in the form of
mental shortcuts, like heuristics, and overestimate their abilities,
expertise, and knowledge (Simon et al., 2000), thus often making
decisions quickly.

Investors often face a shortage of time in making decisions
in complex situations because variations in share prices occur
within a few seconds, so they create heuristic biases to save
time (Zaleskiewicz, 2006; Shah et al., 2019). Without time to
make a sophisticated probability assessment, investors make
decisions based on immediately available information and
estimate other values using mental short cuts like heuristics

(Oehler et al., 2018). Heuristic bias is comprised of availability
and representative bias (Rasheed et al., 2018). Availability bias
refers to a concept or thought that comes immediately to mind
when an individual makes decisions, and representativeness
heuristic bias occurs when the same objects or events confuses
people’s thinking regarding the probability of an outcome.
According to Tversky and Kahneman (1974), availability and
representative heuristics are not limited to laypeople but are
also used by experienced investors. When an investor makes
an investment decision, he or she may assume that the
current scenario is similar to a previous one and evaluate its
prospects in the same way. Investors’ mindsets are affected by
financial intermediaries, who have a significant influence in
financial markets because of price fluctuations and available
information (Healy and Palepu, 2001). Available information
changes the investors’ preferences, and irrelevant information
sometimes causes a human error and changes an investor’s
thinking. To get a competitive edge, investors react quickly
and make decisions using the available information, suggesting
that mental short cuts shape irrationality and affect investment
decisions (Bowers and Khorakian, 2014). Moreover, heuristic
biases occur for both experienced and inexperienced investors
(Elliot et al., 2018). Therefore, we developed the following
hypothesis:

H1. There is a significant positive relationship between heuristic
biases and investors’ irrational decision-making.

Risk Perception as a Mediator
Several studies have revealed the effect of cognitive thinking
on a decision’s outcome (Ishaque, 2020), but few studies
have examined the relationship between biases (anchoring,
heuristic thinking, disposition effect, and overconfidence)
and risk perception (Sartori et al., 2014). Kahneman and
Riepe (1998) found that investors make judgments about
the probabilities that a particular outcome will occur and
assign values to these results. Thus, norms, beliefs, and
values are jointly measured in the construction of their
preferences with risky options. Ritter (2003) suggested that such
preferences may also create misrepresentations and identified
factors that affect an individual’s risk perceptions, such as
cognitive biases like overconfidence and heuristic bias. If
investors are aware of the level of risk, they can manage
the situation more effectively and can gain more profit than
they can if they are not so aware (Nguyen et al., 2019). In
addition, being risk-averse affects investors’ decision-making
ability because they tend to perceive investments as high risk
(Nguyen et al., 2019).

Risk perception refers to the subjective judgment of the
intensity and severity of risk (Slovic, 1987). Investors make
tradeoffs between risk level and profit margin when making
investment decisions about securities, but they often follow a
risk-averse approach (Kahneman and Tversky, 1979), making
substantial investments in securities that give a higher return for
the same risk level. The risk level also affects investment decisions
in the capital market (Menkhoff et al., 2006).
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When investors face identical situations and scenarios then
some investors concluded that the situation is low risk,
whereas other investors perceive at high risk. If risk perception
influences decision making then it is important to investigate
the antecedents/factors of risk perception (Nutt, 1993). Some
researchers investigated that decision-making with a greater
exposure to cognitive biases may reduce the risk perception
(Palich and Bagby, 1995; Busenitz and Barney, 1997). Heuristic
bias is subjective and may vary from individual to individual
(Busenitz and Lau, 1996). Although biases help individuals cope
with their cognitive limitations, they may result in less rational,
less comprehensive decision-making (Barnes, 1984).

If, as argued by different researchers, cognitive biases directly
influence risk perception, and risk perception directly influences
an individual’s decisions, then cognitive biases indirectly affect
the decision through their effect on risk perception. In other
words, risk perception mediates the relationship between
cognitive biases and decision-making.

In this study, risk perception is used as a mediator
or intervening variable. A meditational analysis determines
the intermediary process that leads from the transmitted
variable to the criterion variable (Baron and Kenny, 1986;
Muller et al., 2005).

H2. Risk perception mediates the relationship between heuristic bias
and decision-making.

The Moderating Role of Extraversion
Oehler et al. (2018) investigated the effect of extraversion and
neuroticism on investment decision-making. They concluded
that extraversion and neuroticism significantly affect decision-
making in asset markets and that extraverted individuals tend
to be excitable and to demonstrate risk-seeking behavior.
Extraverted investors are often risk-takers who make massive
investments in risky assets (Sartori et al., 2017).

Extraverted investors work on communications to build their
relationships (Lee and Tsang, 2001). Belcher (2010) explored the
effect of extraversion and neuroticism on fund managers and
found that these traits significantly affect investors’ decisions.
Moreover, compared to other kinds of investors, extraverted
investors tend to be risk-takers who invest heavily in financial
assets (Belcher, 2010). Extraverted individuals are optimistic and
active, and their decisions tend to be productive (Dorn and
Huberman, 2005). In this study, extraversion is a moderating
variable that, as defined by Muller et al. (2005), strengthens
or alters the direction between the predictor variable and the
outcome variable.

H3. Extraversion moderates the relationship between heuristic
biases and risk perception, such that the relationship is stronger
when extraversion is high.

H4. Extraversion moderates the relationship between heuristic
biases and irrational decision-making, such that the relationship
is stronger when extraversion is high.

As hypothesis 3 states, extraversion moderates the relationship
between heuristic bias and risk perception such that the
relationship is strong when extraversion is high. However,

extraversion can also strengthen the indirect relationship between
heuristic biases and irrational decision-making.

H5. Extraversion moderates the indirect relationship between
heuristic biases and irrational decision-making, such that the
relationship is stronger when extraversion is high.

RESEARCH METHOD

Data Collection and Analysis
Time-lagged (three rounds, 3 months apart) survey data were
collected from 247 individual investors. Three hundred investors
were contacted using the convenience sampling technique.
(According to Etikan et al. (2016), when there are constraints
of time and availability and with the consent of participants,
convenience sampling is preferred). The sample size was
determined by following Pallant (2005), who suggested five
to ten respondents as a sample size against each item. Of
these 300 investors, 272 gave informed consent to participate.
Sealed return envelopes were provided containing the promise
of confidentiality, the survey questionnaire, and an information
sheet that explained the research objectives.

Data for the predicting variable and the moderating variable
were gathered in the first round, along with data on the
respondents’ age, gender, education, and experience. Data on the
mediator (risk perception) and the outcome variable (decision-
making) were collected in the second and third phases/rounds,
respectively. We received 268, 257, and 249 responses in the first,
second, and third rounds of data collection, respectively. After
the data were screened for negligence and missing values, 247
usable responses were used to test the hypothesized relationships
between the variables. The net response rate was 82.33%.

Data were analyzed using structural equation modeling (SEM)
in AMOS 25.0 and Hayes’ PROCESS macro for SPSS 25.0. Fifty-
five percent of respondents had a master’s degree and 45% had
an undergraduate degree. The average age and experience of
the respondents were 45.61 years and 8.45 years, respectively.
The purpose of using a time-lagged design was to reduce the
common method variance (Podsakoff et al., 2003), so Herman’s
single factor was also calculated to examine the data for common
method variance (Hair et al., 2010). All items were constrained
into a single factor that explained 23.24% of the total variance,
well below the threshold of 50% (Hair et al., 2010), suggesting
that common method bias was not an issue in our data.

Demographic variables are taken as a controlled variable like
gender, age, experience, qualification, and income, etc. These
are the factors that affect investment decisions, as Hassan Al-
Tamimi and Anood Bin Kalli (2009) reported that decision-
making and financial literacy are influenced by the demographic
characteristics of the respondents.

Measurement
The heuristic variable consists of availability and representative
heuristic bias (Tversky and Kahneman, 1974). The availability
heuristic scale consists of five items: two items adopted
from Kudryavtsev et al. (2013), two items adopted from
Luong and Ha (2011), and one item adopted from Waweru et al.
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(2008). (“I prefer to sell stocks on the days when the value
of the stock market index decreases” is a sample item). The
representative heuristic was measured using six items: three items
adopted from Sarwar et al. (2014), two items adopted from
Waweru et al. (2008), and one item adopted from Luong and
Ha (2011). (“I consider the past performance of a stock before
investing in it” is a sample item). Earlier research used only
these items to measure the heuristic variable. This study used all
these items (combined) to measure the heuristic variable. CFA is
applied to check the validity of the scale. Rasheed et al. (2018)
also used the same availability and representative heuristic scale.
Tversky and Kahneman (1974) also reported that heuristics bias
deals with the availability and representative heuristic.

Irrational decision-making was measured using Scott and
Bruce’s (1995) scale. (“When making an investment, I trust
my inner feelings and reactions” is a sample item). Initially,
questionnaires were distributed to 100 investors consisting of
five dimensions of personality traits. Results reported that 72%
of respondents are of the extravert personality type. Based on
pre-stage analysis, the extraversion personality trait is taken
as a moderating variable. The scale developed and validated
by John and Srivastava (1999) was used to measure extraversion

(eight items). (“I see myself as someone who is talkative” is a
sample item measuring extraversion).

Risk perception was measured by adapting four items from
a 40-item scale developed and validated by Weber et al. (2002).
While this scale consists of six dimensions–social, ethical,
investment, health/safety, recreational, and gambling—we used
only the four items for the investment dimension to measure
investors’ risk perception. (“I invest 10% of my annual income
in stock market shares” is a sample item). The complete
measurement scale is given in Appendix 1.

RESULTS

Means, Standard Deviation, and
Correlations
Means, standard deviation (descriptive), and correlations
(inferential) are presented in Table 1.

Measurement Model
Our measurement model consisted of heuristic biases (availability
heuristic bias and representative heuristic bias), risk perception,

TABLE 1 | Means and correlations.

Construct Means SD 1 2 3 4 5 6

1. Heuristic bias 3.87 1.15

2. Risk perception 3.50 1.04 0.25**

3. Decision making 3.75 1.18 0.30** 0.24**

4. Extraversion 3.48 1.11 0.12* 0.05 −0.04

5. Age 45.61 11.76 −0.03 −0.07 −0.04 0.06

6. Experience 8.45 5.50 0.02 0.03 0.01 0.03 0.83**

7. Education 1.45 3.36 0.03 −0.06 0.04 −0.22** −0.08 −0.09

n = 247. *P < 0.05. **P < 0.01 level (2-tailed). SD, standard deviation. Education: 1 = undergrad; 2 = master’s degree.

TABLE 2 | Reliability and convergent validity and discriminant validities.

Construct 1 2 3 4 CR AVE MSV ASV

1. Heuristic bias 0.75 0.93 0.56 0.12 0.07

2. Risk perception 0.30 0.79 0.83 0.63 0.09 0.06

3. Decision making 0.27 0.30 0.78 0.89 0.61 0.12 0.07

4. Extraversion 0.13 0.05 −0.03 0.73 0.89 0.54 0.02 0.01

n = 247. AVE, average value extracted; MSV, maximum shared variance; ASV, average shared variance; CR, composite reliability. Bolded values on the diagonals of
columns 2 to 5 are the square root values of AVE.

TABLE 3 | Direct and indirect effects and 95% confidence intervals (model 2).

β Lower limit Upper limit

Standardized direct effects

Heuristic biases→ Risk perception 0.30* 0.10 0.47

Heuristic biases→ Decision making 0.18 −0.03 0.38

Risk perception→ Decision making 0.24* 0.07 0.40

Standardized indirect effects

Heuristic bias→ Risk perception Decision making 0.07* 0.02 0.17

*Empirical 95% confidence interval does not overlap with zero. n = 247 (a sample of size 2,000 for bootstrapping).
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irrational decision-making, and extraversion. The model was
assessed by using confirmatory factor analysis (CFA). One item
for availability heuristic bias (AH5) and one item for risk
perception (RP4) did not load significantly and was dropped.
The fit indices – χ2(267) = 535.87, χ2/df = 2.01, RMSEA = 0.07,
CFI = 0.92, IFI = 0.92, and TLI = 0.92 – indicate that the
measurement model has a good fit with the data.

Maximum shared variance (MSV), average shared variance
(ASV), and average variance extracted (AVE) indicate that the
measurement model has a good fit with the data. Table 2 shows
that AVE > 0.50, ASV < MSV, and MSV and ASV < AVE
for all the variables. Moreover, all of the constructs’ square root
values of AVE are greater than their inter-construct correlations,
so the scales demonstrate satisfactory levels of discriminant and
convergent validity. Cronbach alpha (α) > 0.70 (Table 2) shows
that the internal consistency of the items is also satisfactory,
as the range is reported by Fornell and Larcker (1981) and
Hair et al. (2013).

Structural Model – Direct and Mediation
Results
We assessed the structural model in two steps. First, the
examination of the direct association of heuristic biases with
irrational decision-making was examined, and shows a significant
positive relationship between heuristic biases and irrational
decision-making (β = 0.28, p < 0.001), so hypothesis 1 is
supported. In the second step, investors’ risk perception was
included as a mediator in the relationship between heuristic
biases and irrational decision-making. We used bootstrapping to
assess the significance of this mediating role.

The results, shown in Table 3, reveal a significant positive
indirect relationship between heuristic biases and irrational
decision-making via risk perception (β = 0.07, 95% confidence
interval did not overlap with zero). Moreover, when risk
perception is included, the direct relationship between heuristic
biases and irrational decision-making becomes insignificant, so
hypothesis 2, that risk perception fully mediates the positive
relationship between heuristic biases and irrational decision-
making, is supported.

Moderation Results
We used Hayes’ PROCESS model 8 to test the moderating
effect of extraversion in the relationship between heuristic
bias and risk perception (hypothesis 3), extraversion’s direct
effect on the relationship between heuristic bias and irrational
decision-making (hypothesis 4), and the moderated mediation,
where extraversion moderates the indirect relationship (via
risk perception) between heuristic bias and irrational decision-
making (hypothesis 5). The results show that the effect of the
interaction term between heuristic bias and extraversion on
risk perception is significant (B = 0.30, p < 0.01), suggesting
that extraversion moderates the positive relationship between
heuristic bias and risk perception. These interactions were plotted
at +1/−1 SD from the mean of extraversion (Figure 2). We ran
a simple regression to examine the relationship between heuristic
bias and risk perception at a low and high level of extraversion

FIGURE 2 | The moderating role of extraversion in the association between
heuristic bias and decision making.

and found that the relationship is strong (B = 0.57, p < 0.001)
when extraversion is high and also insignificant (B = 0.06, ns)
when extraversion is low. Thus, hypothesis 3 is supported.

The results also revealed that the effect of the interaction
term between heuristic bias and extraversion on irrational
decision-making is significant (B = 0.24, p < 0.01), suggesting
that extraversion moderates the positive relationship between
heuristic bias and irrational decision-making. These interactions
were plotted at +1/−1 SD from the mean of extraversion
(Figure 3). A simple slope test was conducted to examine the
strength of the relationship between heuristic bias and irrational
decision-making at high and low levels of extraversion. The
results show that the relationship is significant (B = 0.47,
p < 0.001) when extraversion is high and insignificant (B = 0.05,
ns) when extraversion is low. Thus, hypothesis 4 is supported.

Finally, the results revealed that extraversion moderates the
indirect relationship (via risk perception) between heuristic
bias and irrational decision-making [bootstrap estimate = 0.05,
bias-corrected CI (0.004, 0.11)]. As Table 4 shows, at high
extraversion (+1 SD), the indirect relationship between heuristic
bias and irrational decision-making is significant, but at low
extraversion (−1 SD), the indirect relationship is insignificant.
Thus, hypothesis 5 is supported.

DISCUSSION – THEORETICAL
CONTRIBUTIONS AND PRACTICAL
IMPLICATIONS

We proposed that heuristic biases are positively related
to investors’ irrational decision-making, both directly and
indirectly, via investors’ risk perceptions, and that extraversion

Frontiers in Psychology | www.frontiersin.org 6 October 2020 | Volume 11 | Article 55650667

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-556506 October 11, 2020 Time: 10:48 # 7

Ishfaq et al. Cognitive Bias

FIGURE 3 | The moderating role of extraversion in the association between
heuristic bias and risk perception.

moderates both of these relationships. Based on survey data
collected from 247 investors registered in various brokerage
houses in Pakistan, the results of this study supported the
hypothesized relationships.

The investors most likely to but those shares about which
information is available instead of a complete analysis of the

relevant information. The study support earlier literature about
the notion that quick decisions have a significant effect on
the effectiveness of investment decision-making (Hoffmann
and Post, 2016; Du and Budescu, 2018) and suggest that
investors use mental shortcuts in making their investment
decisions. As an important contribution to the literature on
investment decision-making, risk perception, and cognitive
biases, the present study shows that investors’ risk perceptions
significantly mediate the positive relationship between heuristic
bias and irrational decision-making. Slovic (1987) investigated
that risk perception is a subjective judgment caused by mental
shortcuts and judgment errors (heuristic) which in turn affect
decision-making. In this context, the results of this study
also reported that risk perception mediates the relationship
between heuristic bias and investment decisions. Given the
scarcity of research on the intervening mechanisms of the
relationship between cognitive biases and decision-making, this
contribution is timely, relevant, and significant. It provides
information on how the behavior of an investor reflects on
the investor’s perception and decision-making. Our findings
suggest that mental shortcuts, such as availability heuristics
and representative heuristics, shape investors’ risk perceptions,
which leads to their irrational behavior in making investment
decisions. Thus, the present study extends our knowledge on
how heuristic biases are related to investors’ irrational decision-
making and the consequential potential of heuristic biases for
shaping investors’ risk perceptions. By showing that investors’
risk perceptions mediate the positive relationship between
heuristic biases and decision-making, the study also extends the
nomological network of outcomes and antecedents of investors’
risk perceptions. The study also reveals that risk perceptions

TABLE 4 | Extraversion as a moderator of the relationships of heuristic biases with risk perception and decision-making.

Risk perception Decision making

B SE T LL UL B SE T LL UL

Age −0.05 0.02 −2.88 −0.08 −0.01 −0.01 0.02 −0.58 −0.04 0.02

Experience 0.09 0.03 2.57 0.02 0.15 0.02 0.03 0.48 −0.05 0.08

Education −0.11 0.12 −0.91 −0.37 0.14 0.07 0.13 0.60 −0.17 0.32

Heuristic biases −0.72 0.32 −2.23 −1.34 −0.08 −0.57 0.31 −1.80 −1.19 0.05

Risk perception 0.16 0.06 2.53 0.03 0.28

Extraversion −1.14 0.37 −3.07 −1.87 −0.41 −1.01 0.37 −2.74 −1.74 −0.28

Heuristic biases × extraversion 0.30 0.09 3.19 0.11 0.48 0.24 0.09 2.59 0.06 0.42

R2 0.12 0.14

Conditional indirect effect of heuristic bias on decision making via risk perception

Coefficient Boot SE LL (95% CI) UL (95% CI)

Extraversion (−1 SD) 0.01 0.02 −0.02 0.06

Extraversion (+1 SD) 0.09 0.04 0.01 0.19

Index of moderated mediation

Index Boot SE LL (95% CI) UP (95% CI)

0.05 0.02 0.004 0.11

N = 247, B, unstandardized regression coefficient. Bootstrap sample size = 5000. Confidence interval = 95%. LL, lower limit; UL, upper limit; SE, standard error.
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directly affect investment decisions and extends the literature by
determining that better risk perceptions can improve decision-
making (Nguyen et al., 2019).

The results of this study also reveal that extraversion
moderates the direct and indirect relationships between heuristic
biases and irrational decision-making. The findings suggest
that extraverted investors demonstrate risk-seeking behavior,
so they are more likely than introverted investors to invest
in risky assets and use mental shortcuts in making their
investment decisions. Thus, our findings contribute to the
literature (Lee and Tsang, 2001; Belcher, 2010) that has suggested
that individuals’ personality traits play an important role in their
investment decisions. Our study highlights the moderating effect
of the personality trait of extraversion, which strengthens the
relationship between heuristic bias and decision-making.

By establishing extraversion as a moderator of the positive
association between heuristic biases and irrational decision-
making, the study contributes to the literature on the links
between cognitive biases and investment decision-making and
enhances the scope of personality traits in finding that
extraversion strengthens the relationship between heuristic biases
and investors’ risk perceptions.

The study’s findings could help investors, organizations’
policymakers, brokerage houses, and industrialists learn how risk
perceptions influence their decision-making, how extraversion
influences risk perceptions and decision-making, and that errors
and deviations have significant effects on investors’ ability
(thinking and reasoning) to make sound decisions. The study’s
findings can help managers and policymakers understand the
role of investors’ personality traits in their risk perceptions
and decision-making and how cognitive biases vary based on
personality traits. This study also contributes to prospect theory,
as it explains how heuristic biases are linked to investors’
irrational decision-making through risk perceptions.

Limitations and Recommendations for
Research
Our study is based on data from Pakistani investors, so future
research could study these relationships in other contexts to
enhance the generalizability of our findings. We used a time-
lagged design that reduced the common method variance,
but drawing strong causal inferences may not be possible
using the time-lagged design, so we suggest the use of
experimental and longitudinal policies to draw causal inferences

about the interrelationships among heuristic biases, investors’
risk perceptions, and investors’ irrational behavior in making
investment decisions.

This study focuses on the heuristic bias, but many other
cognitive biases, such as overconfidence, may affect investors’
decision-making and should also be considered. Moreover,
we focused only on extraversion, so future research could
examine the impact of other personality traits to enhance our
understanding of the role of personality traits in investors’
irrational decision-making. Financial literacy may play a
significant role as an independent variable in irrational decision-
making in the presence of risk perception, so future research
could also examine the effect of financial literacy on investors’
irrational decision-making. In addition, future research could
look at the political impact of other biases on investors or
perform a comparative study on the commodity market and
equity market investors. To find the different behavioral effects,
research could be performed on the individual investors of the
stock exchange and commodity market investors. Moreover,
demographic characteristics can be used as a moderating variable
in future research.
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APPENDIX

APPENDIX A | Measurement items.

Items Description References

Availability heuristic

AH1 I prefer to sell stocks on the days when the value of the stock market index decreases Waweru et al. (2008);

AH2 I prefer to buy stocks on the days when the value of the stock market index increases Luong and Ha (2011);

AH3 I prefer to invest in local stocks than international stocks because the information of local stocks is more available Kudryavtsev et al. (2013)

AH4 I consider the information from my close friends and relatives as the reliable reference for my investment decisions

AH5 I prefer to buy local stocks than trade in international ones

Representative heuristic

RH1 I consider the past performance of the stocks before investing Waweru et al. (2008);

RH2 I believe that through detailed analysis of past performance, future value of a contract in the stock market can be determined Luong and Ha (2011);

RH3 I avoid investments in stocks that have a history of poor earnings Sarwar et al. (2014)

RH4 I buy ‘hot’ stocks which provided the most return recently and avoid stocks that have performed poorly in the recent past

RH5 I use trend analysis to make investment decisions

RH6 Before investing I use trend analysis of some representative stocks to make investment decisions for all stocks

Decision making

DM1 When making an investment, I trust my inner feelings and reactions Scott and Bruce (1995)

DM2 I generally make investments that feel right to me

DM3 When making investments, I rely upon my instincts

DM4 When I make an investment, it is more important for me to feel the investment is right than have a rational reason for it

DM5 When I make investments, I tend to rely on my intuition

Personality traits

I see myself as someone who John and Srivastava (1999)

E1 Is talkative

E2 Is reserved

E3 Is full of energy

E4 Generates a lot of enthusiasm

E5 Tends to be quiet

E6 Has an assertive personality

E7 Is sometimes shy, inhibited

E8 Is outgoing, sociable

Risk perception

RP1 I invest 10% of my annual income in stock market shares Weber et al. (2002)

RP2 I invest 5% of my annual income in a very speculative share

RP3 I invest 5% of my annual income in a conservative stock

RP4 I invest 10% of my annual income in government bonds (treasury bills)
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The purpose of this study is to investigate how investor’s money attitudes shape their
stock market participation (SMP) decisions. This study followed the theory of planned
behavior (TPB), and a survey was conducted to collect the responses from active
investors. Structural equation modeling (SEM) was used for the analysis of proposed
relationships among the constructs, and a confirmatory factor analysis (CFA) was
conducted to check the interrelation of the variables and validity of the constructs. This
research has concluded that investor’s money attitudes are significant to affect their
stock market participation decisions. Further, it was found that risk attitudes partially
mediate the relationship between money attitudes and stock market participation.
Moreover, financial knowledge and financial self-efficacy positively moderated the
relationship between money attitudes and stock market participation. This research is
one of the early attempts at studying the money attitudes of investors and introduces
financial self-efficacy as a moderating construct between money attitudes and stock
market participation. The sample size for this study was 250 respondents which can
be increased in future research, and the same relationships can be tested by using a
larger sample. Moreover, this study has used money attitudes as predictors of stock
market participation. Still, many other variables, like personal value, can also be taken
to investigate their influence on stock market participation.

Keywords: money attitudes, stock market participation, risk attitudes, financial self-efficacy, financial knowledge

INTRODUCTION

Behavioral finance is knowing investor’s psychology related to financial decisions and is a
combination of two disciplines, i.e., psychology and economics. This combination clarifies why
and how people make irrational financial decisions when they save, invest, spent, and borrow
money (Belsky and Gilovich, 1999). It is a blend of personal and social psychology principles with
traditional finance theory to investigate and emphasize the stock market performance. Behavioral
finance theory relies on how the thinking process and cognitive errors impact investor choice and
prices of the stock exchange (Dam, 2017). Investors do not follow the rational models of investment
which are assumed in the theory of efficient markets and there exist significant variations in the
behavior of investors (Wärneryd, 2001; Riitsalu and Murakas, 2019).

For quite a long time, studies have been attempting to get a better understanding of stock market
participation and the parameters impacting individual’s decisions whether or not participate in
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the stock market (Heaton and Lucas, 2000; Seasholes and
Zhu, 2010; Korniotis and Kumar, 2011; Barber and Odean,
2013; Sivaramakrishnan et al., 2017; Bamforth et al., 2018;
Ponchio et al., 2019). Previous studies have identified several
factors that shape participation in the stock market, including
demographics, education, social capital, income level, IQ level,
investment knowledge, optimistic beliefs, financial literacy, peer
effects, financial self-efficacy, stock market experiences, herding,
heuristics, and cultural factors (Hong et al., 2004; Campbell, 2006;
Brown et al., 2008; Georgarakos and Pasini, 2011; Grinblatt et al.,
2011; Hurd et al., 2011; Malmendier and Nagel, 2011; Van Rooij
et al., 2011; Bonaparte and Kumar, 2013; Calvet and Sodini, 2014;
Kengatharan and Kengatharan, 2014; Li, 2014; Arrondel et al.,
2015; Balloch et al., 2015; Gao, 2015; Gao et al., 2019; Liivamägi
et al., 2019; Zou and Deng, 2019).

Individuals invest in the stock market to save their
income for retirement (Clark-Murphy and Soutar, 2004). Stock
market participation alludes to investing in the stock exchange
by purchasing the shares of companies to increase wealth.
Investments are committing money in an organization for
a specific period with the aim of getting a return on it
(Reilly and Brown, 2011). Stock market participation has
extraordinary significance as it helps asset accumulation, welfare,
and consumption smoothing (Cole and Shastry, 2009). Lack
of stock market participation leads to welfare losses being
imposed on the economy (Cocco et al., 2005). Different
research has investigated the psychology of investing in the
stock market (Wäneryd, 2001). Behavioral preferences and
beliefs have been shown to significantly affect stock market
participation (Dimmock and Kouwenberg, 2010; Georgarakos
and Pasini, 2011). Demographics and background risk factors
have a significant impact on stock market participation
(Campbell, 2006).

Participation in financial markets has increased sharply
recently (Van Rooij et al., 2011; Calvet et al., 2016). Exploring
the causes of why individuals avoid stock market participation
is crucial both on an individual and aggregate level (Luotonen,
2009) and it has become essential to investigate the factors that
influence stock market participation. Literature has indicated
that distinctive psychological factors impact stock market
participation like investor’s beliefs, preferences, and psychological
biases (Hilton, 2001; Daniel et al., 2002). A comprehensive
set of traits clarifies the level of investments using stock
market participation, although stock market literacy takes on a
predominant role as indicated by Balloch et al. (2014). Literature
has shown that variations in finance level and risk aversion do
not agreeably explain investor’s choices whether to invest or not
(Conlin et al., 2015).

As stock investment is generally talked about among
individuals, the vast majority have built up specific attitudes
about stock investment. Investment attitudes are fundamental for
differentiating beginner investors who have not had investment
experience yet, thus have not built any behaviors related to
investment strategies. Attitudes anticipate behavior effectively
when there is a high correspondence between the attitude object
and the behavioral option (Tang and Baumeister, 1984; Grant
and Beck, 2008). Adam and Shauki (2014) contended that

under sensible considerations, individual’s attitudes significantly
impact their sustainable investment decisions. Previous research
related to financial problems revealed that money attitudes
significantly change an individual’s financial management and
the level of economic well-being (Shim et al., 2009; Phan
et al., 2019). Likewise, money attitudes are viewed as critical
when making investment decisions (Furnham, 1984; Wood
and Zaichkowsky, 2004; Keller and Siegrist, 2006b). Choices
taken in terms of money depend on money behavior which
is the outcome of the effect of money attitudes. Individual
money attitudes depend on various components, for instance, a
person’s childhood experience, education, financial, and societal
position. Based on these segments, money attitude differs from
individual to individual.

Evidence recommends that the money behavior of investors
should be developed based on these money attitudes (Roberts
and Jones, 2001), as supported by the findings of Keller and
Siegrist (2006b) and Dowling et al. (2009) that the investor’s
financial decisions are based on money attitudes (Klontz et al.,
2011). Previous studies defined monetary intelligence (MI)
as individuals’ money attitudes to elaborate techniques to
achieve financial happiness (Rose et al., 2016; Tang, 2016).
Wood and Zaichkowsky (2004) investigated the attitude and
trading behavior of investors and categorized them into four
sections, i.e., risk intolerant, confident, less risk-averse young, and
conservative long term investors.

Risk attitudes additionally explained stock market
participation, for example, uncertainty dispersion, investors
affinity to bet, the presence of a significant negative wealth
shock, religion-incited betting attitudes, disclosure of corporate
extortion in the society, and enormous hedging potential
(Bonaparte et al., 2014; Giannetti and Wang, 2016). Individual’s
risk attitudes are essential for deciding investment decisions
(Barsky et al., 1997; Dimmock and Kouwenberg, 2010; Kumar
et al., 2011; Giannetti and Wang, 2016). This research has
considered risk attitudes to clarify the puzzle in stock market
participation. This study intends to identify the influence of
risk attitudes between the relationship of money attitudes and
stock market participation focusing on the results of the research
(Barsky et al., 1997) that an individual’s level of risk-taking in
one place predicts risky behavior in another place.

Further, the literature has shown that cognitive ability
essentially influences stock market participation, for instance,
high financial literacy and a person’s intelligence quotient. Lapp
(2010) inferred that a higher financial self-efficacy level leads to
fewer financial problems. Fox and Bartholomae (2008) described
financial self-efficacy as “knowledge and ability to affect and
control one’s money related issues.” Besides, perceived behavioral
control (which incorporates FSE) predicts positive monetary
practices (Xiao et al., 2014). Likewise, Falahati and Paim (2011)
considered financial knowledge as a critical component to
improve behavior related to finance, thus influencing monetary
prosperity (Saurabh and Nandan, 2018). Perry and Morris (2005)
reasoned that financial knowledge emphatically impacts people’s
economic behavior as financially literate people will exhibit
more responsible financial behavior. Further, other individual
attributes impacting stock market participation like age, gender,
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wealth, risk aversion, and education are also discussed in the
literature (Georgarakos and Pasini, 2011; Almenberg and Dreber,
2015; Arts, 2018).

According to the best of the researcher’s knowledge, very
little research has been found that focuses on investor’s money
attitudes to explain their stock market participation (Keller and
Siegrist, 2006a). Specifically, this research broadens the thought
of monetary intelligence and investigates the degree to which
investors adopt their money attitudes to “frame” (Tversky and
Kahneman, 1981) effects of stock exchanges. The relationship
between attitudes and behavior has been concentrated widely,
yet research on money attitudes and stock market participation
behavior is less abundant. This investigation can offer a new
understanding that can be an essential expansion to the
knowledge that previously exists. Thus, this research can fill the
gap in research that explains how investor’s money attitudes
affect stock market participation behavior (theory of planned
behavior, i.e., TPB) and to overcome the difference between
stock volatility and behavioral finance, and monetary intelligence.
Money attitudes can be perceived in clarifying stock market
participation and are an emerging research issue in behavioral
finance. In this manner, it appears to be sensible to ask whether
money attitudes may play a role in stock market participation.

LITERATURE REVIEW

Ajzen (1985) proposed the theory of planned behavior (TPB)
which was extracted from the theory of reason actions (Ajzen
and Fishbein, 1980). The TPB lies among the valid models that
explain human behavior (Ajzen, 1991). This theory states human
behavior is affected through motivational factors like attitudes
and perceived behavioral control. Attitudes can be expressed
as “the degree to which an individual derives a positive or
negative valuation from performing a specific behavior” (Ajzen,
1991). Further, the TPB intends to forecast conduct which is not
entirely volitional by variable, for example, perceived behavioral
control (Ajzen, 1991). This research follows the theory of
planned behavior (TPB) which points out “individual’s attitudes
to behavior, subjective norms, and perceived behavioral control
significantly affect their behavior intentions and behaviors.”

Additionally, this theory primarily deals with attitude—a part
of behavioral finance that assumes a critical job in stock market
participation. A number of research has used the TPB to predict
investor’s money attitudes in participating in financial markets
and offered a basis to apply the TPB in stock market participation.
The theory of planned behavior (TPB) focuses on the intentions
of the individuals in performing specific behaviors. As indicated
by this theory, determinants of intentions are attitudes, subjective
norms, and perceived behavioral control. Attitudes show the level
of an individual’s evaluation of behavior which can be favorable or
unfavorable. Likewise, the subjective norm is perceived as social
pressure in performing or not performing a specific behavior.
Perceived behavioral control refers to control (ease or difficulty)
of an individual in performing a specific behavior. Generally,
favorable attitudes to specific behavior lead to a strong intention
to perform that behavior (Ajzen, 1991; Ajzen and Driver, 1992).

Money Attitudes and Stock Market
Participation
Money attitudes can be defined as people’s attitudes that portray
behavior in money matters (Klontz et al., 2011). People build
up attitudes toward money on the premise of circumstances
and experiences that they encounter over their lifetime. Money
attitudes have four dimensions, i.e., money avoidance, money
worship, money status, and money vigilance (Klontz et al.,
2011). Individuals have different attitudes regarding money, for
example, some people like it a lot (money worship), others do not
take interest in money (money avoidance), a few people want to
increase their status through money (money status), and others
consider money as a source of shame (money vigilance). Money
avoidance refers to believing that money is bad, that wealthy
individuals are greedy and that they do not deserve money.
Individuals may avoid spending money on even sensible or
essential purchases. Individuals believing in the money worship
dimension are convinced that more cash will solve the majority
of their issues, that there will never be a sufficient amount,
and that cash brings power and happiness. Individuals with
money status dimensions see a clear distinction between socio-
economic classes. Status lovers believe that owning the best
and most current things gives status. In the money vigilance
dimension, individuals consider that money is a profound source
of shame and mystery, whether one has a lot or a little. The
money vigilance element appears to be connected to alertness,
readiness, watchfulness, and worry about money, and the feeling
that one must be aware of pending inconvenience or threat
(Klontz et al., 2011).

Literature has demonstrated that investors tempted by big
returns have lost their money like in the 2008 Asia financial
storm which shows that financial decisions are more complex
when compared to past occurrences. Despite the fact that
investors might acquire financial knowledge there still exists
confusion about investing more appropriately. Along these
lines, financial decisions require more accurate judgments on
the part of investors. Recently, many studies have focused on
psychological factors like cognitive abilities that affect stock
market participation (Christelis et al., 2010). Likewise, attitudes
toward money can be considered an important factor influencing
stock market participation decisions as supported by Klontz
et al. (2011) and Shih and Ke (2014). The literature on financial
behaviors has focused more on exploratory and descriptive
analyses and little attention has been given to aspects like
attitudinal theoretical foundations.

Literature has shown that money attitudes have a significant
influence on stock market participation and financial behaviors
(Furnham, 1984; Chang and Hanna, 1992; Tang, 1992; Watson,
2003; Wood and Zaichkowsky, 2004; Canova et al., 2005; Perry
and Morris, 2005; Keller and Siegrist, 2006b; Shim et al., 2009;
Gambetti and Giusberti, 2012; Phan et al., 2019). Medina et al.
(1996) have concluded that money is an important part of an
individual’s life and it motivates the behaviors of people in
different ways. Literature has affirmed that different investor
groups having distinct money attitude types when investing
in different financial assets (Wood and Zaichkowsky, 2004).
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The important money attitude scales discussed in the literature
are the money attitudes scale (MAS), the money beliefs and
behaviors scale (MBBS), and the money ethic behavior scale
(MES) (Yamauchi and Templer, 1982; Furnham, 1984; Tang,
1992). Häusler et al. (2018) studied beliefs and stocks trading
behavior and concluded that actions in the anterior insula
while judging risky and safe decisions in investment activity are
correlated with the stock trading behaviors of the individuals.

Likewise, money attitudes have a significant impact on
an individual’s investment decisions (Furnham, 1984; Wood
and Zaichkowsky, 2004; Keller and Siegrist, 2006b). Further,
money attitudes also significantly influence individual’s financial
management and economic well-being (Shim et al., 2009; Phan
et al., 2019). Money attitudes shape investor’s money behavior
(Roberts and Jones, 2001; Keller and Siegrist, 2006b; Dowling
et al., 2009) while investor’s financial decisions are based on
money attitudes (Klontz et al., 2011). Akhtar and Das (2019) have
used the theory of planned behavior (TPB) and concluded that
attitude partially moderates the relationship between financial
knowledge and investment intentions.

People have turned out to be increasingly active in stock
markets, and participation has been advanced by the introduction
of new monetary products and services. However, a portion
of these products is hard to grasp, particularly for monetarily
unsophisticated investors. Standard models of portfolio choice
consider that knowledgeable investors make rational decisions
to augment lifetime utility. There are various motivations to
presume that one’s choice about whether to put resources into
stocks might be impacted by one’s money attitudes that are
created through social interaction, education, and experience.
The literature discussed has shown distinct insights into
money attitudes, financial literacy, and financial behaviors; their
applicability to Pakistan is limited. To date, little research has
been conducted to investigate the influence of money attitudes
of investors on their stock market participation decisions
(Keller and Siegrist, 2006a). This study has a specific focus
on attitudes toward money (money attitudes) of investors and
the influence of these money attitudes on their stock market
participation decisions. This research has developed a conceptual
model that explains the psychological process of investor’s stock
market participation.

H1: There is a significant impact of money attitudes on stock market
participation of investors.

Financial Knowledge and Stock Market
Participation
Financial knowledge can be defined as “an individual’s knowledge
and understanding of financial concepts” (Fox et al., 2005).
Financial decision making is influenced by a person’s level of
financial knowledge since people with a low level of financial
literacy are less inclined to invest in stocks and consequently are
less likely to take part in the stock exchange (Van Rooij et al.,
2011). Further, it has been demonstrated that the probability
of partaking in the financial exchange increases if a person
is financially literate (Kaustia and Torstila, 2008). Financial
knowledge is decisive for creating wealth (Van Rooij et al.,

2012) consider this feasible via stock market participation. Bayer
et al. (2009) have concluded that financial education leads
to increased participation in the stock market. Bayer et al.
(2009) has concluded that financial education leads to increased
participation in the stock market. Literature has affirmed the
moderating role of financial knowledge in financial behaviors
including stock market participation (Morrin et al., 2012; Aren
and Aydemir, 2015; Hayat and Anwar, 2016; Aydemir and Aren,
2017; Hadi, 2017; Shusha, 2017).

Some studies have preferred the moderating role of financial
knowledge as compared to the direct effect on risky behaviors
like investment decisions (Aydemir and Aren, 2017). Other
studies have indicated that there are both negative and positive
moderating roles of financial knowledge on the relationship
between behavioral biases and investment decisions (Hayat
and Anwar, 2016). Further, financial knowledge has moderated
the relationship between emotional intelligence and investment
decisions (Hadi, 2017). Aren and Aydemir (2015) have concluded
that financial literacy has a moderating effect on the relationship
between an individual’s factors and risky investment intentions.
Moreover, literature has also confirmed that financial literacy
moderates the relationship between demographic characteristics
and financial risk tolerance (Shusha, 2017).

The researchers enhanced their argumentation by
demonstrating that financially educated people face lower
costs for gathering and handling information and consequently
face a more moderate financial threshold for stock market
participation. It has been investigated that both knowledge
and attitudes may change behavior and knowledge may bring
variation in attitudes and similarly it may also bring change in
behavior via attitudes (Fessler et al., 2019) which indicates that
for most people knowledge and attitudes may be considered as
complementary rather than a substitute. Further, it has been
shown that financial knowledge significantly impacts financial
behavior and attitudes might have a significant role in shaping
an individual’s financial behaviors. Moreover, individuals with
greater knowledge scores possess higher attitudes scores (Fessler
et al., 2019). Aydin and Akben Selcuk (2019) concluded that
individuals with higher financial knowledge show favorable
economic attitudes. Financially knowledgeable individuals
exhibit responsible financial behavior (Fox et al., 2005) and
individuals with low financial knowledge have a lower tendency
to make risky investments such as in stocks (Van Rooij et al.,
2011). Literature has indicated that many individuals lack
knowledge about fundamental financial concepts (Lusardi and
Mitchell, 2008). Due to limited knowledge regarding investments
individuals are less likely to make informed financial decisions
(Chen and Volpe, 1998).

Empirical investigations have demonstrated that education,
financial knowledge, and risk tolerance firmly relate to stock
market participation (Cole et al., 2012). Financial literacy
increases the probability of participation in the stock market
(Deng, 2019). It significantly benefits the investors in helping
them to minimize the entry barriers to participate in derivative
markets (Yu-Jen Hsiao, 2018). The literature has shown that
attitudes and knowledge significantly influence consumer’s
financial planning (Weisfeld-Spolter et al., 2018). Financial
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knowledge has a significant positive influence on financial
attitude and behavior and attitude mediates the relationship
between knowledge and behavior (Fessler et al., 2019). However,
there is very little research in developing economies where these
variables are linked with SMP (Sivaramakrishnan et al., 2017).
Van Rooij et al. (2011) concluded that financial knowledge
positively impacts stock market participation, and consequently,
people with low financial knowledge are less likely to take an
interest in the stock exchange. These findings cause concerns
since people these days increasingly need to depend on
themselves regarding significant financial decisions and the
financial knowledge of young people is worryingly low (Lusardi
et al., 2010). Based on the literature discussion on the role of
financial knowledge, it seems sensible to analyze the moderating
role of financial knowledge on the relationship between money
attitudes and stock market participation.

H2: Financial knowledge moderates the relationship between money
attitudes on stock market participation.

Financial Self-Efficacy and Stock Market
Participation
As indicated by the social cognitive theory of self-regulation, an
individual’s higher self-efficacy level increases their probability of
participation in a particular behavior, mostly positive monetary
behavior, and makes them less inclined to feel money related
pressure. Further, self-efficacy is the base of the activity of
control and profoundly affects behavior (Bandura, 1991). Self-
efficacy refers to an individual’s ability to control, manage, and
impact different parts of his or her life. In this study, financial
self-efficacy is characterized as a person’s perceived ability to
control his/her finances. Individuals with more prominent self-
efficacy over a specific conduct will generally participate in that
conduct, plan higher objectives, show a constructive valuation
of the job at hand, and show less dangerous pessimistic mental
consequences (nervousness, stress, misery) related to adversity
(Bandura, 1991, 1999). Self-efficacy must be assessed by the
behavioral life domain that is under investigation (McAvay et al.,
1996; Bandura, 1997).

Financial self-efficacy (FSE), a significant psychological
construct, plays a significant role in shaping an individual’s
decision-making style during different phases of life and personal
finance behavior (Farrell et al., 2016; Asebedo and Payne, 2018).
It differs from person to person (Dietz et al., 2003). Financial
self-efficacy has shown both mediating and moderating roles
in the relationship between personality traits and investment
intension (Akhtar and Das, 2019). Literature has confirmed the
moderating role of financial self-efficacy in financial behaviors
including stock market participation (Lim et al., 2014; Qamar
et al., 2016; Faison, 2019). FSE has a positive influence on risk-
taking within investment portfolios (Montford and Goldsmith,
2016). Rothwell et al. (2016) have concluded that only financial
knowledge is not enough for building financial capabilities,
financial self-efficacy has also significant importance. In this
manner, FSE may serve a significant role in stock market
participation decisions.

Individuals with greater FSE better control and deal with their
financial circumstances. When the market experiences volatility,
investors with greater FSE typically hold their feeling of long-
term control over their monetary circumstance than investors
with low FSE. Literature has shown that FSE positively affects
financial practices (Shim et al., 2012; Farrell et al., 2016). Based on
the evidence on the role of financial self-efficacy, there is a need
to investigate whether financial self-efficacy plays a moderating
role in the relationship between money attitudes and stock
market participation.

H3: Financial self-efficacy moderates the relationship between
money attitudes on stock market participation.

Risk Attitudes and Stock Market
Participation
According to the traditional supposition, investors differ in their
levels of risk aversion and different factors likewise influence
their investment decisions (Grinblatt et al., 2011). Literature has
affirmed that risk attitudes have a significant influence on stock
market participation decisions (Wärneryd, 1996; Tigges et al.,
2000; Clark-Murphy and Soutar, 2004; Wood and Zaichkowsky,
2004; Nosić and Weber, 2010; Wanyana et al., 2011; Zhang and
Li, 2011; Barasinska et al., 2012; Noussair et al., 2013). It has
also been investigated that less risk aversion predicts participation
in various models (Haliassos and Bertaut, 1995). Further, risk
attitudes mediate the relationship between social capital and
stock market participation (Cheng et al., 2018). Saurabh and
Nandan (2018) have confirmed the mediating role of risk
attitudes toward financial satisfaction. Barsky et al. (1997) utilized
responses from hypothetical questions to anticipate real-life risky
behaviors, for example holding stocks and found little impact.
Generally, willingness to taking risks leads to risky behaviors
(Gürdal et al., 2017). Nosić and Weber (2010) concluded that a
subjective risk attitude impacts investment in shares positively
as supported by Cheng et al. (2018). Conversely, Sutter et al.
(2013) found that risk attitudes weakly predict field behavior
(Brown et al., 2008; Gürdal et al., 2017). Akhtar and Das (2019)
studied the investment intentions of investors and concluded that
high-risk individuals have greater investment intentions.

Some studies have indicated that individuals who take more
risks invest in stock more often than those who take fewer
risks (Clark-Murphy and Soutar, 2004). Similarly, the investors
who are risk-seekers tend to invest in stocks rather than
bonds and those investors who play safely increasingly invest
in bonds as compared to stocks (Keller and Siegrist, 2006b).
The literature has shown that the individual’s abilities to ensure
against risks have a significant influence on their investment
decisions (Heaton and Lucas, 2000; Cocco et al., 2005; Niu et al.,
2020). Similarly, risk tolerance is strongly related to stock market
participation (Cole et al., 2012). Similarly, happier individuals
have positive attitudes toward risk and they might prefer stock
market participation (Rao et al., 2016). The above literature
discussions have shown mixed results that do not provide a clear
understanding of the role of risk attitudes. Therefore, it seems
sensible to investigate that risk attitudes may have a mediating
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effect on the relationship between money attitudes (MA) and
stock market participation (SMP).

H4: Risk attitudes mediate the relationship between money attitudes
on stock market participation.

RESEARCH METHODOLOGY

The sample for this study consisted of active investors from
Pakistan and the data were collected from the Pakistan Stock
Exchange. This study adopted the sampling method proposed by
Kline (Kline, 2011). The respondents were approached personally
by the researcher, and 250 valid questionnaires were received.
This study utilized a convenience sampling technique to select the
respondents. The reason behind using a convenience sampling
method was the availability of the investors due to the fact that
online trading facility investors do not visit stock exchanges
regularly and perform trading from their homes. During the
data collection process, the researcher visited the broker’s offices
in the stock exchange to get information on the investors and
during investors’ availability, the questionnaires were handed
out. Five measurement scales were used, which included money
attitudes, risk attitudes, financial knowledge, financial self-
efficacy, and stock market participation. Further investors were
assured that their information would be kept anonymous and
data were collected from volunteer investors. Structural equation
modeling (SEM) and confirmatory factor analysis (CFA) was
used to check the relationships between constructs and their
reliability and validity.

Money attitude was a second-order construct and consisted
of four sub-dimensions, i.e., money avoidance, money worship,
money status, and money vigilance, containing 49 items in
the questionnaire. Klontz’s money attitudes scale was used to
measure the money attitudes of the investors (Klontz and Britt,
2012). Table 1 shows the measurement items for the money
attitudes scale.

The instrument for financial knowledge was adopted from
research (Perry and Morris, 2005) and consisted of six items.
The risk attitudes questionnaire was comprised of eight items
(Zhang et al., 2019). Further, the Lown scale of financial self-
efficacy was adopted to measure the financial self-efficacy of the
investors (Lown, 2011), which contained six items. Finally, the
stock market participation scale which had eight items included
questions that were coded from 1 to 5 and were adopted from
Luotonen (2009). Table 2 shows the measurement items for the
scales of financial knowledge, financial self-efficacy, risk attitudes,
and stock market participation.

The money attitudes and risk attitudes were measured on
a five-point Likert scale marked from “Strongly Disagree”
to “Strongly Agree.” The questionnaire related to financial
knowledge was measured on a five-point Likert scale marked
from “Nothing” to “A Lot.” Similarly, the financial self-efficacy
scale was measured on a five-point Likert scale marked from
“Exactly True” to “Not at all True.” Table 3 shows the constructs
with their items and references.

This research investigated the influence of money attitudes
on stock market participation by following money attitudes

and financial practices research (Klontz et al., 2011). This
literature review has indicated that variables risk attitudes,
financial knowledge, and financial self-efficacy have a robust
link with these variables, i.e., money attitudes and stock
market participation. Therefore, this study intended to check
the moderating role of financial knowledge and financial
self-efficacy and the mediating effect of risk attitudes on
the relationship between money attitudes and stock market
participation. Demographic variables cannot be ignored in
this research. Literature has confirmed that socio-demographic
variables significantly influence financial behaviors (Furnham,
1984; Tang and Gilbert, 1995; Korniotis and Kumar, 2011). It has
been shown that women participate less in the stock market when
compared to men (Van Rooij et al., 2011). Similarly, household
income positively influences household saving increments (Rha
et al., 2006). Figure 1 shows the conceptual framework based on
the objectives of this study and the literature review.

Descriptive statistics have explained how the data are
distributed. Structural equation modeling (SEM) was run to
check the influence of the predictor variable (money attitudes)
on the outcome variable (stock market participation) and
moderation and mediation effects. Confirmatory factor analysis
was used to check the validity of the scales. The missing values
and outliers were considered, and interestingly there were no
missing values in the datasheet. For this study, the data were
collected at the same time, which can cause common-method
bias (Chang et al., 2010). Exploratory factor analysis (EFA) was
performed to check the significant variance explained from the
single factor to avoid common-method bias (Podsakoff and
Organ, 1986). According to the result of EFA, it was found
that one single factor was showing a 19.495% variance. Hence,
common-method bias was not an issue. Table 4 shows the
variables and their definitions.

The convergent and discriminant validity were validated by
checking the acceptable range of the AVE (average variance
extracted). The value of the AVE (average variance extracted)
should be greater than 0.5 to achieve the convergent validity and
further, to reach the discriminant validity, the square root of
the AVE was taken and placed in the diagonal to compare with
the correlations of the variables. The diagonal values were more
significant than the association, and in this way, discriminant
validity was validated. Two measures were used, i.e., Cronbach’s
Alpha and construct reliability (CR) to find the reliability of
the scale. To confirm the reliability of the questionnaire, the
value of Cronbach’s Alpha should be higher than 0.7, and the
value of CR (construct reliability) should be greater than 0.6.
The normality of the constructs was analyzed by using the P-P
plots, which showed that the data were statistically normal.
Therefore, the data were valid for the analysis purpose and met
the assumption of normality.

RESULTS AND DISCUSSION

Sample Profile
The demographics presented in Table 5 showed that the majority
of investors who participated in this study were male, i.e.,
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TABLE 1 | Money attitude dimension items with factor loadings.

Constructs Measurement items Factor loadings

Money avoidance (MA) I do not deserve a lot of money when others have less than me. 0.649

Rich people are greedy. 0.721

It is not okay to have more than you need. 0.567

People get rich by taking advantage of others. 0.547

I do not deserve the money. 0.533

Good people should not care about money. 0.512

It is hard to be rich and be a good person. 0.638

Most rich people do not deserve their money. 0.607

There is a virtue in living with less money. 0.562

The less money you have, the better life is. 0.573

Money corrupts people. 0.713

Being rich means you no longer fit in with old friends and family. 0.637

The rich take their money for granted. 0.559

You cannot be rich and trust what people want from you. 0.504

It is hard to accept financial gifts from others. 0.565

Money worship (MW) Things would get better if I had more money. 0.721

More money will make you happier. 0.801

There will never be enough money. 0.601

It is hard to be poor and happy. 0.609

You can never have enough money. 0.680

Money is power. 0.676

I will never be able to afford the things I really want in life. 0.614

The money would solve all my problems. 0.658

If you have money, someone will try to take it away from you. 0.762

You can’t trust people around money. 0.753

Money status (MS) Most poor people do not deserve to have money. 0.555

You can have love or money, but not both. 0.695

I will not buy something unless it is new (e.g., car, house). 0.616

Money is what gives life meaning. 0.654

Your self-worth equals your net worth. 0.632

If something is not considered the “best,” it is not worth buying. 0.804

People are only as successful as the amount of money they earn. 0.713

It is okay to keep secrets from your partner around money. 0.554

As long as you live a good life you will always have enough money. 0.531

Rich people have no reason to be unhappy. 0.696

If you are good, your financial needs will be taken care of. 0.777

If someone asked me how much I earned, I would probably tell them I earn more than I actually do. 0.694

Money vigilance (MV) You should not tell others how much money you have or make. 0.615

It is wrong to ask others how much money they have or make. 0.736

Money should be saved not spent. 0.693

It is important to save for a rainy day. 0.721

People should work for their money and not be given financial handouts. 0.771

If someone asked me how much I earned, I would probably tell them I earn less than I actually do. 0.575

You should always look for the best deal before buying something, even if it takes more time. 0.822

If you cannot pay cash for something, you should not buy it. 0.776

It is not polite to talk about money. 0.595

I would be a nervous wreck if I did not have money saved for an emergency. 0.766

It is extravagant to spend money on oneself. 0.565

I would be embarrassed to tell someone how much money I make. 0.749

241 (96.4%) male and 9 (3.6%) female investors. The number
of investors who participated was 250 in which 64 (25.6%)
were in the age range 20–30, 86 (34.4%) were between the

age range 31–40, 73 (29.2%) were in the age range 41–50, 17
were aged between 51 and 60, and 10 investors were at an age
greater than 60.
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TABLE 2 | Construct, measurement items, and factor loadings.

Constructs Measurement items Factor loadings

Stock market participation (SMP) Stock markets are unpredictable, that is why I would not invest in stocks. 0.828

I would invest a larger sum of money in stocks. 0.772

The uncertainty of whether the markets will rise or fall keeps me from buying stocks. 0.606

When I hear the word “stocks,” the term “possible loss” comes to mind immediately. 0.743

I am willing to take financial risks in order to substantially increase my assets. 0.721

In money matters, I tend to be willing to take risks. 0.757

How many types of stocks (e.g., agriculture, cement, textile sectors) do you own on
average? (1) Less than 2 (2) 2–4 (3) 5–7 (4) 8–10 (5) More than 10

0.768

How much is your total investment in stock market annually? (1) Less than 100,000 (2)
100,000–300,000 (3) 300,000–500,000 (4) 500,000–700,000 (5) More than 700,000

0.599

Risk attitudes (RA) Taking risks makes life more fun. 0.688

My friends would say that I am a risk taker. 0.701

I enjoy taking risks in most aspects of my life. 0.720

I would take a risk even if it meant I might get hurt. 0.876

Taking risks is an important part of my life. 0.694

I commonly make risky decisions. 0.681

I am a believer of taking chances. 0.862

I am attracted, rather than scared, by risk. 0.554

Financial self-efficacy (FSE) It is hard to stick to my spending plan when unexpected expenses arise. 0.771

It is challenging to make progress toward my financial goals. 0.850

When unexpected expenses occur, I usually have to use credit. 0.669

When faced with a financial challenge, I have a hard time figuring out a solution. 0.706

I lack confidence in my ability to manage my finances. 0.588

I worry about running out of money in retirement. 0.760

Financial knowledge (FK) Interest rates, finance charges and credit terms. 0.810

Managing finances 0.815

Investing money 0.624

Debt card, credit card, cheque book, taxes. 0.622

Common stocks, preferred shares, bonds, govt. securities 0.525

Stock exchanges, mutual funds, insurance companies, microfinance institutions. 0.777

TABLE 3 | Variables and scales.

Variables No. of items References

Financial knowledge 6 Perry and Morris, 2005

Money attitudes 49 Klontz et al., 2011

Financial self-efficacy 6 Lown, 2011

Risk attitudes 8 Zhang et al., 2019

Stock market participation 8 Luotonen, 2009

The majority of investors who participated in this research
were between the ages of 31–40. Most of the investors were
from urban backgrounds (220, 88.0%), while 30 (12.0%)
investors were from rural backgrounds. Further, 115
(46.0%) investors had a master’s degree, while only three
investors (1.2%) were educated to a Matric level. Forty-
one investors (16.4%) had an intermediate education, 87
(34.8%) had a Bachelor’s degree, and four investors (1.6%)
had an education level greater than MS. The monthly
income of 106 (42.4%) of the investors was less than Rs.
40,000, 103 (41.2%) investors had a monthly income of
between 41,000 and 80,000, 19 (7.6%) were between 81,000
and 120,000, 8 (3.2%) were between 121,000 and 160,000,

and 14 (5.6%) investors had a monthly income greater
than 160,000.

Statistical Analysis
The statistical analysis of research models was performed through
SPSS 22 and AMOS 26. Structural equation modeling (SEM)
was applied using AMOS 26, and the effect of predictor,
moderator, and mediator on the dependent variable was analyzed.
Structural equation modeling (SEM) is useful when there are
higher numbers of variables in the model, and it includes latent
variables into the study and also calculates the measurement error
(Hair et al., 2011).

Confirmatory Factor Analysis (CFA),
Reliability, and Validity
Confirmatory factor analysis (CFA) was applied to conform to
the standards of convergent validity and discriminant validity
of the constructs. Further, for testing the goodness of fit
statistics model fit indices were chosen. The initial results
of CFA showed the goodness of fit index (GFI) value as
0.967, which was higher than the required value, i.e., 0.90.
The adjusted goodness of fit index (AGFI) value was 0.924,
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FIGURE 1 | Conceptual framework.

TABLE 4 | Definitions of variables.

Sr. # Variable name Variable definition

1. Money attitudes People’s attitudes which portray behavior in money matters. People build up an attitude toward money on the premise of
circumstances and experiences that one encounters over a lifetime.

2. Money avoidance Believing that money is bad, that wealthy individuals are greedy, and that they don’t deserve money. Individuals may avoid spending
money on even sensible or essential purchases.

3. Money worship Individuals with this characteristic are convinced that more cash will solve the majority of their issues, that there will never be a
sufficient amount, and that cash brings power and happiness.

4. Money status People who trust that money is status see a clear distinction between socio-economic classes. Status lovers believe that owning
the best and most current things gives status.

5. Money vigilance For some individuals, money is a profound source of shame and mystery, whether one has a lot or a little. The money vigilance
element appears to be connected to alertness, readiness, watchfulness, and worry about money, and the feeling that one must be
aware of pending inconvenience or threat.

6. Financial self-efficacy Financial self-efficacy is characterized as a man’s perceived ability to control his/her finance.

7. Financial knowledge Financial knowledge is understanding critical financial terms and ideas needed to function day by day in society.

8. Risk attitudes Risk attitudes are an individual’s attitudes toward risk-taking and consist of two types, i.e., risk aversion and risk-seeker. Risk
aversion is the behavior of humans who, when exposed to uncertainty, attempt to lower that uncertainty. A risk-seeker or risk-lover
is a person who prefers risk.

for the Tucker-Lewis index (TLI), the value was 0.964, for
the comparative fit index (CFI) the value was 0.981, for
the incremental fit index (IFI) the value was 0.981. The
values of all these fitness indices was higher than 0.90,
which is the required level. The value of RMSEA (root
mean square error approximation) was 0.060, which was also
in an acceptable range. Further, the value of R2 was 0.43,
which showed that the predictor variable (money attitudes)
brought a 43% variance in the outcome variable (stock market
participation). The convergent and discriminant validity were
validated by checking the acceptable range of the AVE (average
variance extracted). Table 6 shows the results of CFA and
reliability analysis.

To validate the convergent validity, the value of the AVE
should be greater than 0.5 (Hair et al., 1998). For achieving
the discriminant validity, the square root of the AVE was
taken and placed in the diagonal to compare with the Pearson
correlations of the variables and the correlations were less than

0.80 (Brown, 2015). Therefore, all the variables were fine for
convergent and discriminant validity. Cronbach’s Alpha and
construct reliability were used to find the reliability of the scale.
The value of Cronbach’s Alpha should be greater than 0.7 for
a reliable dataset (Hair et al., 1998). Construct reliability was
measured through composite reliability which should be greater
than 0.6 (Bagozzi et al., 1998). For discriminant validity, the
square root of the AVE should be higher than the correlations
of each construct (Chin et al., 1997). Therefore, Table 7 validates
discriminant validity.

Structural Model; Goodness of Fit
Statistics
After ensuring the validity and reliability of the variables, the
established relationships in the conceptual framework were
tested (Figure 1). In the conceptual framework, the construct of
money attitudes was a second-order construct and consisted of
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TABLE 5 | Descriptive statistics of the variables.

Variables Definitions and frequency Percent Mean SD

Gender 1 = Male 241 96.4 0.96 0.187

0 = Female 9 3.6

Age 1 = 20–30 64 25.6

2 = 31–40 86 34.4 2.29 1.048

3 = 41–50 73 29.2

4 = 51–60 17 6.8

5 = 60 10 4.0

Total 250

Residential area 1 = Urban 220 88.0

2 = Rural 30 12.0 1.12 0.326

Total 250

Education 1 = Matric 3 1.2

2 = Intermediate 41 16.4 3.30 0.804

3 = Bachelor 87 34.8

4 = Master 115 46.0

5 = MS 4 1.6

Total 250

Monthly income 1 = 40,000 106 42.4

2 = 41,000–80,000 103 41.2 1.88 1.060

3 = 81,000–120,000 19 7.6

4 = 121,000–160,000 8 3.2

5 = 160,000 14 5.6

Total 25

Source: Authors calculations.

four dimensions, i.e., money avoidance, money worship, money
status, and money vigilance. First of all, through these four
dimensions, the second-order construct money attitudes was
measured, and then the impact of money attitudes on stock
market participation was analyzed. The modification indices
were also analyzed for improving model fitness (Anderson
and Gerbing, 1988). Most commonly used fit indices were
used for the goodness of fit statistics (Table 8). The structural
equation modeling (SEM) results showed that the structural
model was fit, and that money attitudes brought a 43%
variance in stock market participation of the investors (adjusted
R2 = 0.43, i.e., 43%) (Table 8). Figure 2 shows the structural
model using AMOS 26.

The results of the first hypothesis showed that money
attitudes (MA) (β = 0.833, þ = 0.000) have a strong significant
positive impact on the stock market participation (SMP)
of the investors, and hence hypothesis H1 was supported.
Therefore, this research shows the significance of money attitudes
of investors in predicting stock market participation which
means that the investors are more concerned about their
money attitudes while deciding whether to participate in the
stock market or not.

Moderation Analysis
The moderation was tested in AMOS 26 by constructing
a structured diagram. First of all, the independent variable
money attitude and two moderating variables, i.e., financial
knowledge and financial self-efficacy were standardized, and

after these two interaction terms were computed using SPSS
22. The first interaction term (FK_X_Money_Attitudes) was
calculated by multiplying the z-score of financial knowledge
(FK) and money attitudes (MA). After computing the interaction
term, it was entered into the model with the independent
and dependent variables (Figure 2). The moderation model
having a standardized effect of the interaction term, i.e.,
FK_X_Money_Attitudes (β = 0.219, þ = 0.007) with stock
market participation, showed that financial knowledge positively
moderated the relationship between money attitudes and stock
market participation. It shows that higher financial knowledge
strengthens this relationship, and more financially literate
investors have greater stock market participation.

The second interaction term (FSE_X_Money_Attitudes) was
computed by multiplying the z-score of financial self-efficacy
and money attitudes. Further, the standardized effect of the
interaction term, i.e., FSE_X_Money_Attitudes (β = 0.198,
þ = 0.006) with stock market participation showed that
financial self-efficacy also positively moderates the relationship
between money attitudes and stock market participation.
This finding has indicated that individuals with substantial
control over their financial abilities are more likely to invest
in the stock market. Therefore, financial knowledge and
financial self-efficacy both strengthen the positive relationship
between money attitudes and stock market participation in
investors (Figure 2). Consequently, the hypotheses H2 and
H3 were supported.

Mediation Analysis
For testing the mediating role of risk attitudes, two approaches
were used, i.e., Baron and Kenny (1986) and Hoyle and Smith
(1994). First of all, the direct path between money attitudes
and stock market participation was drawn, and the relationship
between the predictor and the dependent variable was tested.
After this, an indirect path was drawn as money attitudes-
risk attitudes-stock market participation, and the mediating role
of risk attitudes was analyzed. The direct path from money
attitudes to stock market participation showed that money
attitudes exerted a positive impact on stock market participation
(β = 0.833, þ = 0.000). When the risk attitude was taken as
a mediating variable, it showed partial mediation between the
relationship of money attitudes and stock market participation
(β = 0.096, þ = 0.046). Thus, risk attitudes partially mediate
the relationship between money attitudes and stock market
participation. This finding indicates that the individuals who are
high risk-takers have a higher probability of participating in the
stock market as supported by Akhtar and Das (2019). Hence
hypothesis H4 was also supported.

DISCUSSION AND IMPLICATIONS

As with many types of research carried out internationally,
this study intended to identify the influence of investor’s
money attitudes in their stock market participation decisions
by collecting primary data to test the hypotheses. Based on
data collected from investors and through structural equation
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TABLE 6 | Confirmatory factor analysis and reliability.

Constructs Items with standard factor loadings KMO CR Cronbach’s alpha AVE

Money avoidance (MA) MA1 = 0.649
MA2 = 0.721
MA3 = 0.567
MA4 = 0.547
MA5 = 0.533
MA6 = 0.512
MA7 = 0.638
MA8 = 0.607

MA9 = 0.562
MA10 = 0.573
MA11 = 0.713
MA12 = 0.637
MA13 = 0.559
MA14 = 0.504
MA15 = 0.565

0.855 0.89 0.866 0.59

Money worship (MW) MW1 = 0.721
MW2 = 0.801
MW3 = 0.601
MW4 = 0.609
MW5 = 0.680

MW6 = 0.676
MW7 = 0.614
MW8 = 0.658
MW9 = 0.762

MW10 = 0.753

0.777 0.90 0.768 0.69

Money status (MS) MS1 = 0.555
MS2 = 0.695
MS3 = 0.616
MS4 = 0.654
MS5 = 0.632
MS6 = 0.804

MS7 = 0.713
MS8 = 0.554
MS9 = 0.531

MS10 = 0.696
MS11 = 0.777
MS12 = 0.694

0.822 0.90 0.825 0.66

Money vigilance (MV) MV1 = 0.615
MV2 = 0.736
MV3 = 0.693
MV4 = 0.721
MV5 = 0.771
MV6 = 0.575

MV7 = 0.822
MV8 = 0.776
MV9 = 0.595

MV10 = 0.766
MV11 = 0.565
MV12 = 0.749

0.729 0.92 0.780 0.70

Stock market participation (SMP) SMP1 = 0.828
SMP2 = 0.772
SMP3 = 0.606
SMP4 = 0.743

SMP5 = 0.721
SMP6 = 0.757
SMP7 = 0.768
SMP8 = 0.599

0.774 0.90 0.742 0.72

Risk attitudes (RA) RA1 = 0.688
RA2 = 0.701
RA3 = 0.720
RA4 = 0.876

RA5 = 0.694
RA6 = 0.681
RA7 = 0.862
RA8 = 0.554

0.801 0.89 0.845 0.72

Financial self-efficacy (FSE) FSE1 = 0.771
FSE2 = 0.850
FSE3 = 0.669

FSE4 = 0.706
FSE5 = 0.588
FSE6 = 0.760

0.651 0.87 0.596 0.72

Financial knowledge (FK) FK1 = 0.810
FK2 = 0.815
FK3 = 0.624

FK4 = 0.622
FK5 = 0.525
FK6 = 0.777

0.732 0.85 0.664 0.70

Source: Authors calculations. KMO, Kaiser-Meyer-Olkin; AVE, average variance extracted.

TABLE 7 | Discriminant validity and correlations.

Constructs Money
avoidance

Money
worship

Money
status

Money
vigilance

Stock market
participation

Risk
attitudes

Financial
self-efficacy

Financial
knowledge

Money avoidance 0.74

Money worship 0.67** 0.83

Money status 0.66** 0.67** 0.81

Money vigilance 0.54** 0.56** 0.64** 0.84

Stock market participation 0.50** 0.40** 0.55** 0.47** 0.85

Risk attitudes 0.42** 0.30** 0.50** 0.47** 0.36** 0.85

Financial self-efficacy 0.33** 0.35** 0.38** 0.31** 0.41** 0.36** 0.85

Financial knowledge 0.39** 0.40** 0.31** 0.45** 0.52** 0.43** 0.39** 0.83

Mean 3.23 3.38 3.23 3.49 3.35 3.50 4.26 4.17

SD 0.68 0.65 0.64 0.52 0.83 0.67 0.65 0.85

Source: Authors calculations. The values in the diagonal are the square root of the AVE, and the off-diagonal values are the correlations among variables. The discriminant
validity is achieved when the diagonal values are higher than the off-diagonal values. **Correlation is significant at 0.01 level (2-tailed). Bold values are the values in the
diagonal are the square root of the AVE.
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modeling (SEM), this study has found that money attitudes
were significant in predicting stock market participation of
the individual investors (β = 0.833) supported by Furnham
(1984); Wood and Zaichkowsky (2004), Keller and Siegrist
(2006a), and Klontz et al. (2011). Support has been found
from the theory of planned behavior (TPB) that individual’s
attitudes have a strong influence on their behaviors (Ajzen,
1985). The results indicate that investors consider their attitudes
toward money very important while participating in the
stock market as supported by O’Connor and White (2010)
and Schmidt (2010). Investor groups having distinct money
attitude types that invest in different financial assets (Wood
and Zaichkowsky, 2004). Further, findings have shown that
women participate less in the stock market as compared to
men as supported by Van Rooij et al. (2011). Following
past literature, financial knowledge has been found to have a
significant influence on stock market participation decisions
of investors (Van Rooij et al., 2011) and positively moderate
the relationship between money attitudes and stock market
participation (β = 0.219) as supported by Aren and Aydemir
(2015); Hadi (2017), and Shusha (2017). This shows that
more financially literate investors have greater stock market
participation as supported by Parrotta and Johnson (1998)
and Perry and Morris (2005). The reason could be that
when the investors have sufficient financial knowledge related
to the stock market, industries, share, and bonds they are
capable of making sound financial decisions, and similarly
their stock market participation increases. Previous studies
have shown both negative and positive moderating roles in
financial knowledge (Hayat and Anwar, 2016) and some studies

TABLE 8 | Model fit statistics.

Goodness of fit
indices

Structural model
(conceptual
framework)

Norms References

X2 45.715 NA

X2/df 1.905 >1 and <5

GFI 0.967 ≥0.90 Shevlin and Miles, 1998

AGFI 0.924 ≥0.90

TLI 0.964 ≥0.90 Hu and Bentler, 1999

CFI 0.981 ≥0.90 Hu and Bentler, 1999

RMSEA 0.060 ≥0.05 MacCallum et al., 1996

IFI 0.981 ≥0.90 Bagozzi and Yi, 1988

R2 Adjusted (SMP) 0.43

Source: Authors calculations.

have preferred the moderating role of financial knowledge
as compared to direct effects (Aydemir and Aren, 2017).
This research has supported the findings of previous studies
which have shown that financially knowledgeable individuals
show responsible financial behavior and individuals with
low financial knowledge have a lower tendency to make
risky investments such as in stocks (Fox et al., 2005;
Van Rooij et al., 2011).

The results have shown that financial self-efficacy moderates
the relationship between money attitudes and stock market
participation as supported by Lim et al. (2014); Faison
(2019), and Wang (2019). It indicates that the investors
who have greater control over their finances substantially

FIGURE 2 | Structural model.
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participate in stock market activities as they trust in their
financial capabilities (Wang, 2019). This shows that when
the market experiences volatility, investors with greater FSE
will typically hold their feeling of long-term control over
their monetary circumstance than investors with low FSE.
Therefore, financial self-efficacy, a significant psychological
construct, can play a significant role in shaping an individual’s
decision-making style during different phases of life especially
in personal finance behaviors as supported by Farrell et al.
(2016) and Asebedo and Payne (2018). Further, risk attitudes
have partially mediated the relationship between money
attitudes and stock market participation as supported by
Cheng et al. (2018) and Saurabh and Nandan (2018).
These results support the previous studies findings (Wood
and Zaichkowsky, 2004) and indicate that the investors
who are risk-seekers increasingly participate in the stock
market as supported by Cheng et al. (2018) and Akhtar
and Das (2019). It indicates that the investors who are
risk-seekers tend to invest in stocks rather than bonds and
those investors who play it safe increasingly invest in bonds
as compared to stocks as supported by Keller and Siegrist
(2006b). Further, an individual’s ability to ensure against risks
significantly influences investment decisions (Cocco et al., 2005;
Niu et al., 2020).

Practical Implications
This research will help financial professionals, economic
institutions, and policy makers to make better strategies
and make financial decisions related to the stock market.
This study has shown the importance of money attitudes of
investors in their financial decisions related to stock market
participation. Further, the important role of the variables
financial knowledge, financial self-efficacy, and risk attitudes
have been identified in this relationship. This study can benefit
governments and stock market professionals who need to
know about the important influence of money attitudes of
investors in their investment decisions. More focus could be
given to those factors that shape these money attitudes. It
can help to better understand stock market participation and
the parameters impacting an individual’s decisions whether
or not to participate in the stock market. This study can
also help in understanding that investment attitudes are
essential for differentiating beginner investors who have not
had investment experience yet, thus have not built behavior
related to investment strategies. Further, this study has briefly
explained the importance of variables like financial knowledge,
financial self-efficacy, and risk attitudes which can also be focused
by financial professionals in analyzing the investment behavior
of the investors.

Theoretical Implications
This study will add to the existing knowledge on the attitude
and behavior relationship, as in previous studies the attitudes
have been studied in a broader perspective and there is little
research on the subtypes of attitudes like money attitudes
and risk attitudes, especially in relation with stock market
participation. This study has shown the importance of the

money attitudes of investors and also their strong influence
in their stock market participation decisions. A comprehensive
set of traits clarifies the level of investments using stock
market participation; money attitudes can take a predominant
role. Further, attitudes anticipate behavior effectively just when
there is a high correspondence between the attitude object
and the behavioral option. Moreover, this study will add to
the literature on the moderating role of financial knowledge
and financial self-efficacy and the mediating role of risk
attitudes on the relationship between money attitudes and
stock market participation. This study has used the theory
of planned behavior to investigate the attitude and behavior
relationship, which has provided proof of the validity of the
TPB. Specifically, this research broadens the thought of monetary
intelligence through its investigation of the degree to which
investors adopt their money attitudes to “frame” the effects of
the stock exchange.

CONCLUSION AND FUTURE RESEARCH
DIRECTIONS

This research is an attempt to better understand why and
when investors decide to participate in the stock market and
whether their participation decisions are differentiated by their
risk attitudes, financial knowledge, and financial self-efficacy.
This study has provided evidence that investor’s stock market
participation decisions are influenced by distinct psychological
factors like money attitudes, risk attitudes, and financial self-
efficacy. This research is of great interest because it intends to
describe not only the importance of money attitudes in stock
market participation decisions but also to clarify the influence of
other variables that mostly go unnoticed. From one perspective,
the study fills the research gap present in previous studies
that have not highlighted the psychological aspect of money
attitudes for participation in the stock market. Further, this
research explains the vital influence of intangible assets, for
instance, risk attitudes and financial self-efficacy and resources,
for example, financial knowledge importance for participating in
the stock market.

Although this research contributes to existing knowledge,
it has some limitations. Firstly, the sample size for this
research was limited to 250 active investors, and the reason
for this sample size was the availability of online access for
trading. Due to online trading access, the investors are less
likely to visit the stock market as they can trade from their
respective locations. Therefore the sample size can be increased
for a more in-depth understanding of these relationships in
future studies. Secondly, this study has specifically focused
on money attitudes as compared to previous studies which
broadly studied attitudes, indicating the research gap. Hence,
other subtypes of attitudes can also be considered in future
studies. Other suggestions include finding the influence of socio-
demographics in this relationship, comparative study explaining
the differences among attitudes in different countries, and
taking other moderating and mediating variables to enhance the
predictive power of the model.
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Entrepreneurship is a highly dynamic and important endeavor that spills over to
economic, technological, and social canvas of a society in this rapidly changing
globalized economy. The purpose of the present quantitative study is to investigate
the associations among information and communication technologies, innovation,
absorptive capacity, CEO’s temporal leadership, and competitive advantage by
considering corporate entrepreneurship as a mediator. These factors have been
incorporated because they play a predominant role to vie in a competitive environment
for entrepreneurial success and economic growth. We used the response of 460
organizations, acquired on a Likert scale, to examine how antecedents of corporate
entrepreneurship contribute toward competitive advantage. Structural equation
modeling was employed to analyze the measurement and structural relationships
including the mediation effects of corporate entrepreneurship. All the relationships
with corporate entrepreneurship were found significant except the direct effect of
absorptive capacity on competitive advantage. Hence, the results established corporate
entrepreneurship as a mediator to predict competitive advantage partially by information
and communication technologies (ICT) use, innovation, and temporal leadership. The
findings also reveal that absorptive capacity reaps an entire competitive advantage
only through corporate entrepreneurship. Practically, the study would be invaluable
for organizations, entrepreneurs, and managers to capture a lot of opportunities in
effectively managing scarce resources.

Keywords: corporate entrepreneurship, information and communication technologies, innovation, absorptive
capacity, chief executive officer’s temporal leadership, competitive advantage

INTRODUCTION

The new economic and business setting caused by complex technological advances and an
uncertain environment calls for faster and innovative response strategies to maintain competitive
advantage. With the inability to perceive this departure, many projects failed, and consequently,
organizations were unsuccessful to achieve their planned goals (Yunis et al., 2018). Recently, a
study by Klynveld Peat Marwick Goerdeler (KPMG, a professional service company and one of
the Big Four auditors) has examined that 70% of businesses suffered loss in their projects and
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50% failed to attain their intended goals (Amankwah-Amoah,
2016). Gartner (2012) stated that 55–75% of projects of enterprise
resource planning (ERP) and more than 70% of information
system projects did not achieve their businesses goals. Moreover,
74.1% of these suffered loss due to excessive cost, while 50%
are not realizing benefits (Jacobs, 2012). Gartner also reported
that only 30% of projects of information system attain business
objectives (Saran, 2012). The aforementioned projects’ failures
could be attributed to numerous problems such as the lack
of entrepreneurial activities and poor competitive strategy
positioning of IT firms (Carlton, 2014).

Corporate entrepreneurship (CE) is a riposte for the
survival and competitive success of business entities in this
current situation (Bojica and Fuentes, 2012). Entrepreneurial
organizations hinge on specific attitudes and behaviors. This
organizational entrepreneurial behavior is bespoken by its
transfiguration into a superior entity, emerging out of pattern
of resource deployment. Both the frequency and success
of endeavors revolve around the configuration of strategic
assets such as information and communication technologies
(ICT), innovation, absorptive capacity, and temporal leadership.
Therefore, it is necessary for the academic community to
study the psychology of entrepreneurship in order to discover
new horizons (Baum et al., 2007). However, being a novel
research area, the psychology of entrepreneurship is yet to be
explored in economic, social, personal, and societal contexts
(Gorgievski and Stephan, 2016). Previous studies (for example,
Kuratko and Audretsch, 2013) have examined how corporate
entrepreneurship relates with firms’ resources such as innovation
and ICT. However, there is still a need for integrated studies
in today’s knowledge-based globalized economy to analyze the
impact of ICT and innovation on competitive advantage while
considering the mediating role of corporate entrepreneurship
(Yunis et al., 2018). Although corporate entrepreneurship
has immense prospect to establish competitive advantage, the
configuration of individual antecedents of CE poses considerable
challenges (Mostafiz, 2020). There are many studies that
accentuate CE (for example, Chen S. et al., 2015; Burgers and
Covin, 2016; Mazzei et al., 2017), but how it ties in with
ICT, innovation, absorptive capacity, temporal leadership, and
competitive advantage remains unexplored. Therefore, the role
of these strategic assets in promoting corporate entrepreneurial
activities warrants additional research. Conclusively, it can be
enounced that the mere focus on CE is inescapable but not
enough to outclass the competition. Thus, in this study, we draw
on this frame of reference to develop and examine the forenamed
links. In order to make a doable study, we have identified four
types of inquiries into corporate entrepreneurship leading toward
competitive advantage: ICT use, innovation, absorptive capacity,
and CEO’s temporal leadership. The subsequent illustration of
corporate entrepreneurship, its antecedents, and consequences
would help better understand the psychology of the whole
entrepreneurial process.

Corporate entrepreneurship is the ability of an organization
to explore and exploit profitable opportunities without being
inhibited by limitations of resources, rules, and regulations, as
well as managerial decisions (Otache and Mahmood, 2015).

It may also be viewed as a set of firms’ activities that involve
innovation, corporate venturing, and strategic renewal acting
as a main driving force in achieving competitive advantage
by entering into the external environment (Zahra, 1996). So,
the entrepreneurial activities of the organizations (corporate
entrepreneurship) can be regarded as corporate venturing, risk-
taking, innovation, strategic renewal, and proactiveness. There
are different elements that drive corporate entrepreneurship, for
example, cultural diversity, organizational structure, etc. (Covin
et al., 2006). Likewise, the entrepreneurial spirit is swayed by
different factors such as ICT use, innovation, absorptive capacity,
and CEO’s temporal leadership (Chen S. et al., 2015; Burgers and
Covin, 2016; Mazzei et al., 2017).

ICT use can be defined as a “diverse set of technological
tools and resources used to create, disseminate, store, and
manage information” (Blurton, 2005, p. 1). The effective
utilization of ICT resources provides new opportunities for
developing novel products, business models, and services.
The fast changing environment of business has increased
the dependence on ICT that, in turn, has pushed it toward
innovative activities for obtaining higher efficiency and attaining
competitive advantage in a dynamic market (Igun, 2014).
Therefore, innovations are also very important for the growth
of a company and competing with other organizations in the
current dynamic and competitive environment. It is a process
that increases the firms’ value web and chain by way of
services, new products, procedures of work, commercialization
system, and solutions (McFadzean et al., 2005). Innovation
also focuses on those activities that show change into the
present business patterns, and develops new business ventures
that lead toward new product formation by creating new
markets (Kuratko and Audretsch, 2013; Ramos-González et al.,
2017). A profound study of corporate entrepreneurship and
its role can integrate ICT and innovation into the firm’s
beneficial resources and strategies for achieving a higher level of
competitive advantage (Yunis et al., 2018). ICT and innovation
are generally strategic resources of an organization which can
develop the firm’s activities through entrepreneur behavior and
ability (Yunis et al., 2017).

One of the other entrepreneurial constituents is absorptive
capacity which can be defined as “the organization’s relative
ability to develop a set of organizational routines and strategic
processes through which it acquires, assimilates, transforms and
exploits knowledge acquired from outside the organization in
order to create value” (Jiménez-Barrionuevo et al., 2019, p. 3037).
In other words, it is the ability through which organizations
can develop, learn, integrate, and apply new knowledge (Najafi
Tavani et al., 2013). It not only develops available knowledge of
organizations but also encourages for the creation of innovative
knowledge activities that lead toward entrepreneurial success
(Bojica and Fuentes, 2012). Firms which continuously invest
in adapting and taking advantage of new external knowledge
are most likely to capitalize on an ever fluctuating competitive
environment and generate new innovative products. Firms
should develop this capacity if they wish to adapt to changes
in an increasingly competitive and changing environment
(Jiménez-Barrionuevo et al., 2019).
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Similarly, due to fast changes in customer likening,
advancement in technologies, and competition, firms
are now forced to think about time. This time issue has
brought organizations to the frontline for research in strategic
management (Bridoux et al., 2013). According to the dynamic
capability theory, timely approachability to the market dynamics
and fast products innovation decides the organizations’ success
and helps them gain competitive advantage. Therefore, by
proficiently allocating temporal resources, firms can lead
toward strategic initiatives to innovate. It also must ensure
that top management teams dedicate their important time to
supervise the corporate entrepreneurial activities (Shimizu,
2012). Temporal leadership is a set of leader’s behavior related
to the temporal traits of team tasks that comprise three
activities: allocation of temporal resources, scheduling, and
temporal synchronization (Mohammed and Nadkarni, 2011). The
allocation of temporal resources involves the distribution of time
in the activities of the team efficiently and effectively, specifically
when time pressure is at the extreme (Mohammed and Nadkarni,
2011). Scheduling is a specific timeline for completing the
team activities, whereas temporal synchronization involves
coordination and temporally sequencing the team members’
activities and addresses the question of how to complete
the task. The leaders give priority to team goals, allocation
of time for subtasks, and form time built-in blocks for
unpredicted contingency gaps, for example, configuration
of team members and development of coordination among
them on a specific time (Maruping et al., 2015). They also make
a clear framework to ensure that every member of the team
completes his or her task timely, and continually modify this
framework while accommodating deviations, delays, and gaps
(Maruping et al., 2015).

Considering the foregoing discussion, the interplay of CE
with the most promising antecedents and its dénouement in
the form of competitive advantage is the focus of current
research. The study, designed on this premise, would help
managers, entrepreneurs, innovation adopters, and technology
suppliers to capitalize on dynamic capabilities and value
creation resources (corporate entrepreneurship, ICT, innovation,
absorptive capacity, and temporal leadership). These resources,
once transformed into competitive advantage, would help face
the global challenges.

LITERATURE REVIEW AND
HYPOTHESES DEVELOPMENT

Information and Communication
Technologies Use and Corporate
Entrepreneurship
In the contemporary competitive world, entrepreneurs operate
their business in a technology-rich environment. Entrepreneurs
must also perform their activities earnestly while using tools of
computing, online communication, and cooperation (van Laar
et al., 2017). ICT use improves productivity by contributing
not only toward effectiveness in operations and inventory

management but also toward the integration of activities (Igun,
2014; Liao et al., 2015). The adoption and effective use of ICT
affect both operational efficiency and economic growth in public
and private institutions. Therefore, it has become inevitable for
organizations to adopt new technologies like ICT to survive in a
rapidly changing business environment (Shah Alam et al., 2011).

However, investment in ICT should not be made in isolation,
but it must be aligned with goals, missions, strategies, and
directions of the organization. It must also be adopted according
to users’ requirements, and ICT jobs must be well determined
(Pagano and Brügge, 2013). Tang et al. (2015) have examined
that corporate entrepreneurship is influenced by IT skills in
myriad ways, for example, revitalizing and revamping the
structure of business, supporting functions for making and
sharing information, enhancing the system of communication
and their outcome of interrelated parts, etc. While examining
the role of ICT and entrepreneurship development in Iran,
six advantages were found which are as follows: improvement
of infrastructure services, motivation promotion, improvement
in business performance, organizational factor, technology, and
information factor (Hosseini et al., 2014). In a nutshell, ICT
not only supports corporate activities but also provides basis for
implementation of new network, firm practices, human capital
training, and development of labor polices and spillovers the
effects of technology and knowledge (Venturi, 2015). Thus,

H1: ICT use has a significant impact on corporate
entrepreneurship.

Innovation and Corporate
Entrepreneurship
Innovative organizations preemptively use innovation strategies
for making business models, services, and new products and,
hence, build a strong relationship between innovation and
entrepreneurship to outperform in competitive markets. Due to
the fast growing progress in technology and science, product
innovation has become an overriding concern for those firms
who are struggling to achieve competitive advantage (Chen
S. et al., 2015; Chen Y. et al., 2015). For firms that adopt
corporate entrepreneurship in their businesses, creation of new
products becomes necessary for them (Kuratko et al., 2015).
Innovation-based corporate entrepreneurship is a development
that emphasizes and clarifies the relationship between research
areas of corporate entrepreneurship and innovation (Salamzadeh
and Kirby, 2017). Innovation and entrepreneurship are positively
related to each other to help an organization to be more
successful and expansive (de Jong, 2013; Jarrar and Smith,
2014; Urban and Wood, 2015). Technological innovation can
play a significant role to achieve higher level economic benefits
by facilitating the production of new goods and services if
it is well arranged and supported. Research on innovation
at the organization level shows the significance of corporate
entrepreneurship while exploiting the innovative opportunities
(Szirmai et al., 2013). It can also be said that technological
innovation adoption alone is not enough to sustain competitive
advantage, but the benefits can be achieved through more
systematic and complex ways (Martín-Rojas et al., 2017).
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In modern businesses, fusion of innovation and entrepreneurship
is a high-level strategy for achieving success (Kuratko et al., 2014).
Considering the abovementioned discussion, we may propose the
following hypothesis:

H2: Innovation has a significant impact on corporate
entrepreneurship.

Absorptive Capacity and Corporate
Entrepreneurship
Firms with absorptive capacity increase their performance
through access of external knowledge and show their willingness
to reciprocate toward the external environment by innovative
ways (García-Sánchez et al., 2018). Absorptive capacity also
plays a significant role to determine the range of knowledge
flows (Hurmelinna-Laukkanen et al., 2012). External knowledge
exploitation supports firms to increase their knowledge base and
identify new opportunities that are present in the market, as
well as sponsor the new products and technologies to manage
their resources effectively (Forés and Camisón, 2016). Knowledge
absorptive capacity can be constantly utilized to acquire and
digest external knowledge. Therefore, it becomes important for
an organization to identify opportunities in the market by using
this new or external knowledge to get innovation (Xie et al.,
2018). Organizations from external sources gain and exploit
knowledge to improve their resources (Ali et al., 2016). According
to the knowledge base theory, absorptive capacity significantly
increases the capacity of an organization to recognize and find
out new opportunities by reducing cognitive inflexibility and
developing new abilities among top executives (Espejo and
Dominici, 2017). Absorptive capacity has a direct impact on
factors that promote corporate entrepreneurial system (Belderbos
et al., 2016). Researchers have found significant direct and
indirect relationships between absorptive capacity and a firm’s
entrepreneurial performance (Bharati et al., 2014). Realized
absorptive capacity brings new ideas within the firm, increases
the capability to recognize these novel ideas, creates strength,
and ultimately, develops the ability to understand opportunities
(Cepeda-Carrion et al., 2012). Some studies also considered
the issue that absorptive capacity is strategically important
for creating new opportunities for business by encouraging
corporate entrepreneurship and enhancing firm performance
(Martín-Rojas et al., 2011).

Considering the abovementioned discussion, we may propose
the following hypothesis:

H3: Absorptive capacity has a significant impact on
corporate entrepreneurship.

CEO’s Temporal Leadership and
Corporate Entrepreneurship
Temporal leadership, managed by leaders to meet deadlines, is
an important factor for entrepreneurship because it acts as a
coordinator between work, various time frames, and member
contributions (Mohammed and Alipour, 2014). CEOs’ temporal
leadership and their behavior related to temporal aspects of
higher management team affairs are the important mechanisms

of CEOs’ pacing style and time urgency in shaping strategic
activities of organizations (Mohammed and Nadkarni, 2011). It
represents arrangements and development of activities, allocation
of temporal resources, and synchronization of activities for
the completion of tasks. The clarification of schedules and
the allocation of temporal resources effectively reduce the
ambiguity of tasks completion, disagreements, meeting deadlines,
and how teams perform activities of tasks. These also help
understand how team members spend time on every task to
meet the targets (Standifer et al., 2015). Chalking out coherent
schedules, making long-term objectives, and setting temporal
milestones and subtasks not only help the top management
team in providing clear directions to the firm’s members for
corporate entrepreneurship activities inside the organizations but
also facilitate in performing corporate entrepreneurial activities
across the firm within time frames. So, the coherent scheduling
of strategic actions outside the firm ensures a clear and combined
plan of activities within the top management team members
for framing and applying corporate entrepreneurial activities.
Therefore, these schedules not only assist top management teams
to watch the progress of every activity but also support timely
completion of initiatives of corporate entrepreneurship (Chen
and Nadkarni, 2017). However, toward the timely completion
of goals, the leader and follower must be properly sequenced
to energetically regulate the individual work activities, which
is not possible without a strong temporal leadership. This
discrepancy between the follower temporal behavior and leader’s
ideal temporal prototype will lead toward failure of coordination
(Alipour et al., 2017). Therefore, since the temporal leadership
behavior is employed by the team leader, it must be ensured
that all team members agree on tasks policies and must follow
these strategies and allocate temporal resources efficiently toward
the tasks (Mohammed and Nadkarni, 2011). Furthermore,
temporal leadership helps team members take advantage of
optimistic effects of intermediate levels of time pressure because
entrepreneurs see time pressure an aspect of motivation.
Therefore, temporal leadership supports entrepreneurs to take
positive benefit of time pressure who make their plans and
activities according to time constraints (Maruping et al., 2015).
In view of the foregoing discussion, we may propose the
following hypothesis:

H4: CEO’s temporal leadership has a significant impact on
corporate entrepreneurship.

Corporate Entrepreneurship and
Competitive Advantage
The success of entrepreneurship is associated with unique
knowledge, skills of executives, and experience of entrepreneurs
(Staniewski, 2016). Experience, acquired from any type of
entrepreneurship, increases the probability of undertaking
corporate entrepreneurship (Urbano and Turró, 2013). The
individual knowledge and experience acquired from prior
entrepreneurial activities also influence further intentions to
enhance growth (Miralles et al., 2016). Therefore, it can be
enunciated that corporate entrepreneurship is not only an activity
of a firm’s capabilities but also it is about how these capabilities
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are beneficial to achieve the desired result (Stevens et al., 2015).
Specifically, the relationship between corporate entrepreneurship
and competitive advantage is determined by non-financial and
financial measures of latent variables. The non-financial measures
comprise satisfaction and global success of business owners
and managers (Daryani and Karimi, 2017; Prange and Pinho,
2017), whereas financial measures consist of revenues, return
on capital, profit, return on assets, and return on equity among
others. Hence, corporate entrepreneurship is a strong promoter
of growth for new and existing businesses (Chen S. et al., 2015;
Chen Y. et al., 2015). Taking into account these arguments, we
may propose the following hypothesis:

H5: Corporate entrepreneurship has a significant impact on
competitive advantage.

ICT Use and Competitive Advantage
Information and communication technologies is the most
significant element for economic development, and its
extraordinary functions have brought fundamental changes
for the development of research and education. Corporate
entrepreneurship enabled by innovation and ICT aligns a firm’s
strategies and resources because it constitutes dimensions that
are vital for an organization to attain competitive advantage
(Kuratko and Audretsch, 2013). Organizing resources of ICT
toward increasing firm performance and attaining competitive
advantage needs a firm culture, which in turn can support
in finding and assessing new opportunities and making use
of these new avenues (Agarwal and Brem, 2015). Therefore,
ICT use is the core factor for entrepreneurial development
that contributes toward new job opportunities in e-markets,
and also facilitates in selling the merchandise in cyberspace
(Haghighi et al., 2018). Thus, it can be articulated that the role
of information and communications technology is not only as
a tool to increase efficiency of a firm’s internal processes but
also as a source to attain competitive advantage (Lusch and
Nambisan, 2015). In this way, ICT, playing a critical role as
the alpha and omega of competitive advantage, leads toward
lower cost and better services (Andersen, 2015; Cohen and
Olsen, 2015). Consequentially, the effective use of ICT adoption
contributes toward competitive advantage and a successful
organization (Manochehri et al., 2012). Hence, we propose the
following hypothesis:

H6: ICT has a significant impact on competitive advantage.

Innovation and Competitive Advantage
Due to multitudinous changes in the global world, corporate
entrepreneurship starts new activities for organizations, follows
new innovation processes, and takes interest in departing from
the daily unchanging process for exploring, creating, and chasing
new profitable opportunities (García-Morales et al., 2014). In
order to achieve success in this competitive environment, product
development is indispensable, and the literature suggests that it is
a component of corporate entrepreneurial movements (Kuratko
and Audretsch, 2013). Today, undeterred by the changing
economies, business innovation in products and services plays

an important role. In this age of technology and competitive
environment, unique and dynamic business innovations are very
essential for the growth of business and in vying for the market
share (Malaquias et al., 2016). As innovation can transform ICT
resources, a firm’s practices, and explicit and tacit knowledge
into beneficial capabilities, therefore, competitive advantage can
be achieved through innovation (Agarwal and Brem, 2015).
However, in order to achieve a higher level of competitive
advantage and opportunities, ICT resources and innovations
must be well organized (Agarwal and Brem, 2015). Thus, we
propose the following hypothesis:

H7: Innovation has a significant impact on
competitive advantage.

Absorptive Capacity and Competitive
Advantage
Absorptive capacity can integrate internal and external
knowledge for the firms to be employed to develop new
products and services. In order to increase absorptive capacity,
global enterprises make use of digital platforms to combine
internal and external knowledge (Audretsch et al., 2014). An
organization that constantly invests in integrating and exploiting
new external knowledge gains advantages in emerging markets
and a rapidly changing environment by developing innovative
products (Rangus and Slavec, 2017). Absorptive capacity and
corporate entrepreneurship are considered the key elements
of the dynamic capabilities of an organization. The dynamic
capability of a firm refers to how a firm utilizes its internal and
external resources and deploy, redeploy, and reconfigure them
for gaining a competitive advantage (Rehman et al., 2020). In
general, a firm’s ability to acquire, reconfigure, and integrate
knowledge and understand innovative technologies bolster its
competitive advantage (Chang et al., 2014). As a matter of fact,
firms obtain knowledge through potential absorptive capacity
and exploit it to reconfigure for their benefit through realized
absorptive capacity (Ben-Oz and Greve, 2015; Leal-Rodríguez
et al., 2015; Ali and Park, 2016). In a nutshell, firms accompanied
by their proactive absorptive capacity hone their expertise
to reciprocate to the dynamic environment, and provide
the best opportunities to enhance competitive advantage by
framing the entrepreneurial strategy (Bojica and Fuentes, 2012).
Taking the preceding arguments into account, we propose the
following hypothesis:

H8: Absorptive capacity has a significant impact on
competitive advantage.

CEO’s Temporal Leadership and
Competitive Advantage
The behavior of temporal leadership determines how teams
respond effectively to time pressure. It supports members of the
team in managing time, planning work, and attaining competitive
advantage (Mohammed and Nadkarni, 2011; Maruping et al.,
2015). So, the behavior of temporal leadership helps team
members plan their tasks and manage time in order to attain
competitive advantage (Mohammed and Nadkarni, 2011).
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FIGURE 1 | Research model.

Temporal leadership has a positive relationship with
entrepreneurship and also influences the competitive advantage
(Mohammed and Nadkarni, 2011; Maruping et al., 2015).
Moreover, how CEOs think and feel about time may have a
colossal predominance in crafting their firm’s strategies (Chen
and Nadkarni, 2017). Therefore, we are of the view that:

H9: CEO’s temporal leadership has a significant impact on
competitive advantage.

H10: Corporate Entrepreneurship as a Mediator.

Since the industry is changing from traditional to economy-
based as part of globalization, corporate entrepreneurship plays
an important role in attaining a higher level of competitive
advantage (Kuratko and Audretsch, 2013). The competitive and
globalized environment poses myriad challenges. Despite these
challenges, a lot of opportunities and competitive advantages can
be achieved by organizations using ICT, innovative resources,
and dynamic capabilities which, in turn, depend on the behavior
of entrepreneurs (Yunis et al., 2018). ICT and innovation play
an important role to cultivate corporate entrepreneurship and,
consequently, increase organizational performance to the higher
level by using the organization’s resources and well-shaped
strategies (Mortara et al., 2011). Corporate entrepreneurship
is a situation embodied in organizational capabilities to
effectuate competitive advantage (Stevens et al., 2015). In a
competitive business environment, absorptive capacity and
corporate entrepreneurship are considered a direct source
of high performance for a firm. IT infrastructure flexibility
facilitates a firm with exchanging knowledge, novelty in
products, and new business venturing, which then helps in
sustaining the competitive advantage (Jiménez-Barrionuevo
et al., 2019; Martin-Rojas et al., 2019). Absorptive capacity
enables firms to use the transmission of knowledge to pursue
corporate entrepreneurship and also helps in meeting the
looming challenges to corporate entrepreneurship (Jiménez-
Barrionuevo et al., 2019). Organizations that exhibit corporate
entrepreneurship are usually perceived as dynamic, flexible
entities that prepare themselves to take benefit of new business
opportunities (de Jong, 2013; Busenitz et al., 2014). Corporate

entrepreneurship and accompanying activities are quite valuable
for the firms’ growth, productivity, and profitability, for
they partake substantially in imparting novel ideas within
organizations (Chen Y. et al., 2015). Therefore, CE plays a
significant role for attaining the highest level of competitive
advantage, productivity, and benefits of competitiveness
(Agarwal and Brem, 2015). As a matter of course, CE is
still a fitting factor that firms can resort to in order to attain
competitive advantage and gain financial control in a competitive
environment (Sarooghi et al., 2015). It also contributes to the
ongoing activities of a business such as risk-taking, innovation,
self-renewal, new business venturing, and proactivity (Chen
Y. et al., 2015; Burgers and Covin, 2016; Mazzei et al., 2017).
Therefore, based upon the cogent lines of argumentation, we
assert the following:

H10−A: Corporate entrepreneurship mediates the
relationship between ICT use and competitive
advantage.

H10−B: Corporate entrepreneurship mediates the
relationship between innovation and competitive
advantage.

H10−C: Corporate entrepreneurship mediates the
relationship between absorptive capacity, CEO’s
temporal leadership, and competitive advantage.

H10−D: Corporate entrepreneurship mediates the
relationship between ICT use, innovation,
absorptive capacity, CEO’s temporal leadership,
and competitive advantage.

Based upon the foregoing hypotheses, the research model is
described in Figure 1.

METHODS

Participants and Procedure
The target population for this study comprises both middle-
and upper-level employees working in Lahore-based IT
sector of Pakistan. Being deductive in nature, the research

Frontiers in Psychology | www.frontiersin.org 6 October 2020 | Volume 11 | Article 53188695

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-531886 October 20, 2020 Time: 19:35 # 7

Mahmood and Arslan Corporate Entrepreneurship for Competitive Advantage

TABLE 1 | Demographic characteristics of the respondents.

Frequency Percent Cumulative percent

Gender

Male 415 90.22 90.22

Female 45 9.6 100

Age

21–30 years 55 11.96 11.96

31–40 years 286 62.17 74.13

41–50 years 113 24.57 98.70

>50 years 6 1.30 100

Experience

Less than and equal to 10 years 90 19.57 19.57

11–20 years 332 72.17 91.74

20 years and above 38 8.26 100

Designation

Middle management 430 93.48 93.48

Upper management 30 6.52 100

employs a quantitative approach including a well-structured
questionnaire. A convenient sampling process was used for
collection of data from 460 firms through emails and direct
meetings. The representative employees had knowledge
about the use of ICT and orientation of innovation and were
well-experienced about how to take advantage of absorptive
capacity through entrepreneurial behavior in their firms.
Although 600 questionnaires were distributed to the IT firms,
only 495 of them were received and only 460 were found
complete in all respects. Thus, the eventual response rate was
computed to be 76.66%.

The sample size is consistent with the recommendations
by Pallant (2005) and Kline (2010) to execute structural
equation modeling (SEM)-based analyses in AMOS software. The
characteristics of the study sample are reported in Table 1.

It can be observed from the gender-wise frequency analysis
of the data that 90.4% of the sample comprised male employees,
while 9.6% of the respondents were female. Hence, the dominant
majority of the respondents were male in this data. As per
the age frequency, 55 of the respondents, i.e., 11.96% of the
total sample, belonged to the age group of 21–30 years, while
in the age bracket of 31–40 years, there were 286 respondents
equivalent to 62.17%. In the age cohort of 41–50 years, the
number of respondents was 113, which is 24.57% of the
total respondents, whereas 6 respondents belonged to the age
group greater than 51 years (1.3%). The survey also collected
data about work experience of the respondents. There were
90 respondents who had work experience of 1 to 10 years
(19.57%), and there were 332 of the respondents who possessed
work experience of 11–20 years, i.e., 72.17%. However, in
the other experience category of 20 years and above, there
were 38 respondents making up 8.26% of the total sample
size. The designation of the respondents is another aspect of
demographics which indicates that a total of 430 respondents
belong to middle management making up 93.5% of the total
sample. The remaining 30 respondents were part of the upper
management (6.52%).

Measures
This study is a correlational design to examine the relationships
among ICT use, innovation, temporal leadership, absorptive
capacity, and corporate entrepreneurship to explore the potential
causal impact of each of these factors on competitive advantage.
As this research is deductive and quantitative in nature, it
utilizes well-structured measurement scales made up of items
denoting the respondents’ thoughts and opinions about ICT use,
innovation, temporal leadership, absorptive capacity, corporate
entrepreneurship, and competitive advantage in their businesses.
All items computing these attitudinal variables used the five-
point Likert scale response format (1 for strongly disagree, 5
for strongly agree). Information and communication technology
(ICT use), used as the independent variable, was measured
by a four-item scale developed by Davis (1989), and further
validated by Rogers (1995) and Agarwal and Prasad (1998)
with sufficient reliability value (Cronbach’s alpha = 0.84). An
11-item measuring scale, based on Gatignon et al. (2002), was
used to measure another independent variable “innovation.”
The reported Cronbach’s alpha value is 0.91. Similarly, an 11-
item scale (Jiménez-Barrionuevo et al., 2019) was applied to
measure another independent variable “absorptive capacity.” In
this study, the internal consistency value was observed to be 0.93.
Likewise, a seven-item scale by Mohammed and Nadkarni (2011)
was employed to measure the independent variable “temporal
leadership.” The study stated a reliability value of 0.87. In order
to measure the mediator “corporate entrepreneurship,” a six-item
scale, with Cronbach’s alpha value of 0.88, was utilized based
on Zahra (1996). Finally, to evaluate the dependent variable
competitive advantage, a seven-item scale, based on McDougall
et al. (1994), was used. The internal consistency value was
noted to be 0.89.

DATA ANALYSIS AND RESULTS

Research Design
Structural equation modeling has been used with the help of
AMOS 24 for testing the proposed hypotheses empirically. SEM
has two elements: the first is confirmatory factor analysis (CFA),
which is used to measure the validity of a model comprising
unobserved and observed variables, and second component is
path analysis that is used to fit the structural model with the latent
variables (Kline, 2010). In the first assessment, there is checking of
the validity of indicators, whereas the second assessment specifies
the process in which a certain latent variable directly or indirectly
becomes a cause to change in other latent variable (Byrne, 2001).
This two-step method guarantees that only the constructs with
appropriate measures might be used in the structural model.
Furthermore, measurement and structural models were evaluated
through three fit measures, i.e., goodness of fit index (GFI),
relative chi-square ratio over degree of freedom (χ2/DF) and root
mean square error approximation (RMSEA).

Due to the cross-sectional nature of the study, potential
method biases caused by common method variance (CMV)
may be present in the data collected (Spector 1994; Podsakoff
et al., 2003). Therefore, it has to be checked to trace the
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TABLE 2 | Cronbach’s alpha, standard deviation, mean, and variance.

Measurement scale Number of items Cronbach’s alpha Min Max Mean Std. deviation Skewness Kurtosis

ICT use 4 0.874 1.00 5.00 3.9279 0.56880 −0.516 1.686

Innovation 11 0.932 2.00 5.00 4.3175 0.49584 −0.641 1.006

Absorptive capacity 11 0.935 3.00 5.00 4.3407 0.50075 −0.430 −0.392

Temporal leadership 7 0.932 1.00 5.00 3.5631 0.76434 −0.528 0.626

Corporate entrepreneurship 6 0.922 2.00 5.00 4.1455 0.52045 −0.420 1.248

Competitive advantage 7 0.836 2.00 5.00 3.7665 0.69555 0.138 1.435

TABLE 3 | Correlations among the constructs.

Constructs IN CE AC TL CA ICT

Innovation 1 0.304** 0.352** 0.074 0.202** 0.082

Corporate entrepreneurship 0.304** 1 0.280** 0.347** 0.347** 0.359**

Absorptive capacity 0.352** 0.280** 1 0.046 0.091 0.101*

Temporal leadership 0.074 0.347** 0.046 1 0.150** 0.318**

Competitive advantage 0.202** 0.347** 0.091 0.150** 1 0.308**

Information and communication technologies (ICT use) 0.082 0.359** 0.101* 0.318** 0.308** 1

*p < 0.5 and **p < 0.01.

degree of biasness. Statistical techniques were used to restrict
CMV. First, a post hoc Harman’s single factor test (Chang
et al., 2010) was carried out with unrotated factor. The test
reported 23% variance explained by the combined factor, which
is lower than the recommended value of 50% (Podsakoff et al.,
2003). Hence, it supported the fact that common method bias
was not a considerable concern in this study. Furthermore,
the accumulated variance explained by individual factors was
65%, which additionally vindicated the claim. Apart from this
test, confirmatory factor analysis of the single factor was also
conducted to trace the method biases, in case the data fits the
hypothesized model (Malhotra et al., 2006). The poor fit of the
data for the single factor substantiates the absence of CMV
[χ2/DF = 9.663, GFI = 0.281, AGFI = 0.229, normed fit index
(NFI) = 0.262, incremental fit index (IFI) = 0.284, TLI = 0.247,
RMR = 0.103, and RMSEA = 0.150]. We also employed the
common latent factor (CLF) test. The standardized regression
weights of the model with and without CLF were juxtaposed, and
the deviations less than 25% gave credence to non-existence of
CMV (Williams et al., 1989).

Descriptive Statistics
We calculated means, skewness, and kurtosis for all the six
latent constructs. The descriptive statistics given below in Table 2
indicate positive behavior of the items. The standard deviation
(SD) has a range of values from 0.49584 to 0.76434; the mean
value has also a range of values from 3.5631 to 4.3407, which is
greater than the midpoint (2.5). Moreover, that data is distributed
normally based on the values of skewness and kurtosis. The
values of skewness and kurtosis were found within the range
of normality, i.e., −1.0 to +1.0 for skewness, and for kurtosis
less than 10 (Kline, 2010). Furthermore, we used the internal
consistency approach (Cronbach’s alpha) to assess the reliability
of the scale. Kline and Walters (2016) suggested that the value of
alpha with 0.7 or higher shows better reliability (see Table 2, for
the corresponding values of variables of the study).

Similarly, a bivariate correlation analysis was carried out
to analyze the strength and direction of the relationships.
The results shown in Table 3 indicate positive and significant
correlations among ICT use, innovation, absorptive capacity,
temporal leadership, corporate entrepreneurship, and
competitive advantage.

Measurement Model
In evaluating the measurement model, factor analysis is a
statistical technique that can be employed to analyze constructs
in terms of their underlying factors (Hair et al., 2010). In
this research, goodness of fit of the measurement model was
examined through CMIN (χ2), NFI, IFI, comparative fit index
(CFI), GFI, and RMSEA. In order to achieve a model’s suitability,
the value of relative CMIN must be less than 5.0 (Bentler and
Chou, 1987), and the value for our model is CMIN/df = 1.845,
suggesting an acceptable fit for the model. The RMSEA value
should be less than 0.08 for the data to be adopted (Schumacker
and Lomax, 2004). Fortunately, this fit measure with the value of
0.047 also demonstrates goodness of fit of the model to the data.
The model fitness has also been established with other indicators
complying the threshold values as shown in Table 4.

Validity is another prerequisite for determining a measure’s
goodness after reliability analysis. The construct validity has

TABLE 4 | Model fit indicators.

Measure Estimate Threshold Interpretation

CMIN 1713.867 – –

df 929.000 – –

CMIN/df 1.845 Between 1 and 3 Excellent

CFI 0.934 >0.95 Acceptable

SRMR 0.043 <0.08 Excellent

RMSEA 0.047 <0.06 Excellent

PClose 0.924 >0.05 Excellent
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FIGURE 2 | Confirmatory factor analysis.
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TABLE 5 | Average variance extracted (AVE) and discriminant validity.

AVE ICT use Innovation AC CE CEOs’ TL CA

ICT use 0.637 0.798

Innovation 0.556 0.064 0.746

AC 0.570 0.107 0.317 0.755

CE 0.665 0.379 0.320 0.248 0.816

CEOs’ TL 0.660 0.301 0.070 0.050 0.341 0.813

CA 0.650 0.363 0.203 0.120 0.378 0.280 0.806

For all the constructs, square roots of AVE (in bold) are shown as diagonal elements
and interconstruct correlations as off-diagonal.

been established after conforming the convergent validity,
discriminant validity, and face validity. These items were also
measured and adopted in the past studies, so face validity
was established. On the other hand, convergent validity was
demonstrated by factor loadings and average variance of
constructs extracted (AVE) with minimum criteria of cutoff
as AVE > 0.5 (Al-Refaie, 2015). As shown in Figure 2,
the CFA results indicate that all the items are significant
with p < 0.001, and factor loadings are greater than 0.50.
Similarly, all the constructs possess AVE value more than
0.5 (Table 5), thereby supporting the convergent validity.
Discriminant validity, on the other hand, determines the
magnitude of unique difference between measurements of
different latent variables. It is measured by comparing the
shared AVE of the square root of latent constructs’ respective
interconstruct correlation estimates. It can be seen from Table 5
that square roots of AVE of all constructs in the diagonal are more
than their corresponding interconstruct correlations. Therefore,
the proposed measurement model exhibits discriminant validity.

Structural Model (Hypotheses Testing)
The regression estimates conducted through AMOS 24, shown
in Figure 3, are summarized in Table 6. The overall fit measures
for the regression model demonstrate that the model fits the data
well (CMIN/df = 1.845, NFI = 0.867, TLI = 0.929, CFI = 0.934,
GFI = 0.835, and RMSEA = 0.047).

The results in Table 6 for hypothesis H1 corroborate
that information and communication technologies is
positively related to corporate entrepreneurship. The values
of the estimates are 0.259, the standard error is 0.051,
p-value is significant at 0.000 level, while the critical ratio
of ICT use on corporate entrepreneurship is 5.121. The
results for H2 (the estimate is 0.187, standard error is
0.040, p-value is significant at 0.000, and critical ratio
is 4.667) demonstrate that innovation has a significant
and positive impact on corporate entrepreneurship. The
findings for hypothesis H3 (estimate = 0.105, standard
error = 0.041, critical ratio = 2.550, and p-value = 0.011)
reveal that absorptive capacity significantly affects corporate
entrepreneurship. In our analysis (estimate = 0.168,
p-value = 0.000, standard error = 0.037, and critical
ratio = 4.497), the results for hypothesis H3 establish that
temporal leadership has also a significant relation with
corporate entrepreneurship.

The regression analysis has also computed estimated direct
effects of predictors on competitive advantage. The estimated
regression weight of ICT use (estimate = 0.345, p-value = 0.000,
SE = 0.085, and CR = 4.074) on competitive advantage
(H6) shows that ICT use significantly influences competitive
advantage. Similarly, innovation has shown a significant positive
impact on competitive advantage (H7) (estimate = 0.133,
p-value = 0.043, SE = 0.066, and critical ratio = 2.028). The
value of the direct effect of absorptive for hypothesis H8 on
competitive advantage is −0.003 and the p-value is insignificant
(0.967), which indicates an insignificant relationship between
absorptive capacity and competitive advantage. The results also
suggest a significant relationship between temporal leadership
and competitive advantage—hypothesis H9 (estimate = 0.144,
p-value = 0.019, and critical ratio = 2.338). Finally, the result
for hypothesis H5 also confirms that corporate entrepreneurship
has a significant direct impact on competitive advantage
(estimates = 0.326, standard error = 0.096, p-value = 0.000,
and critical ratio = 3.404). With reference to H10, there is an
indirect effect of ICT use, innovation, absorptive capacity, and
temporal leadership on competitive advantage through corporate
entrepreneurship as a mediator. The significance values of
the indirect relationships were determined in AMOS through
bootstrapping procedure based on 2,000 bootstrap samples. The
direct effects of ICT use, innovation, absorptive capacity, and
temporal leadership on competitive advantage are 0.345, 0.133,
−0.003, and 0.144, respectively, with p-values less than 0.05
except for the relationship of absorptive capacity. On the other
hand, the corresponding indirect effects of ICT use, innovation,
absorptive capacity, and temporal leadership on competitive
advantage are 0.084, 0.061, 0.034, and 0.055 with p-values less
than 0.05 showing that corporate entrepreneurship mediates all
the relationships as reported in Table 7. In contrast, the strengths
of mediating effects were determined by computing variance
accounted for (VAF) value. The VAF value greater than 80%
is considered to be full mediation, the value from 20 to 80%
indicates partial mediation, while there was no mediation if the
value is less than 20% (Hair et al., 2013). It can be observed
from Table 7 that all mediation effects are of medium level
(VAF≥ 20%), except for AC that has full mediation (VAF > 80%).

DISCUSSION

The proposed research model corroborates and expands the
literature to correlate ICT use, innovation, absorptive capacity
and CEO’s temporal leadership with corporate entrepreneurship,
and finally, with competitive advantage. Although the converse
relationships are also possible (Bollen and Pearl, 2013), the
discussion is limited to only one-sided relationships due to
stipulated frame of work. The outcomes of H1 through H4
establish the relevance of predictors as enablers of corporate
entrepreneurship. These remarkable effects suggest that by
investing in ICT use, innovation, absorptive capacity, and CEO’s
temporal leadership, IT firms can own ingredients of good
corporate entrepreneurship. The results established here are in
agreement with previous studies. For example, the results of
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FIGURE 3 | Regression estimates structural models.

H1 (β = 0.259, p-value < 0.001) are supported by Hosseini
et al. (2014) and Tang et al. (2015), who concluded that the
relationship between ICT and corporate entrepreneurship is
significant. Similarly, innovation and corporate entrepreneurship
(H2) show a positive and significant relationship (β = 0.187,
p-value < 0.001). This result is corroborated by the findings
of Martín-Rojas et al. (2017). On the other hand, the results
supporting H3 (β = 0.105, p-value = 0.011) reveal that absorptive
capacity is significantly and positively related to corporate
entrepreneurship. The finding is similar to the conclusion
made by García-Sánchez et al. (2018). Likewise, similar to the
results for H4 (β = 0.168, p-value < 0.001), Maruping et al.
(2015) have proposed the identical findings substantiating the
relationship between CEO’s temporal leadership and corporate
entrepreneurship. These relationships then converge on the
competitive advantage through corporate entrepreneurship (H5).
The empirical positive results (β = 0.326, p-value < 0.000) are
ratified by the findings of previous research work (Daryani and
Karimi, 2017; Prange and Pinho, 2017). It validates that effective

TABLE 6 | Direct effects of the structural model.

Hypothesis Path β SE CR p Result

H1 CE ← ICT use 0.259 0.051 5.121 *** Supported

H2 CE ← INN 0.187 0.04 4.677 *** Supported

H3 CE ← AC 0.105 0.041 2.55 0.011 Supported

H4 CE ← TL 0.168 0.037 4.497 *** Supported

H5 CA ← CE 0.326 0.096 3.404 *** Supported

H6 CA ← ICT use 0.345 0.085 4.074 *** Supported

H7 CA ← INN 0.133 0.066 2.028 0.043 Supported

H8 CA ← AC −0.003 0.068 −0.042 0.967 Not supported

H9 CA ← TL 0.144 0.062 2.338 0.019 Supported

***p < 0.001.

employment of corporate entrepreneurship contributes toward
fostering competitive advantage. It is organizational capability
and situation used as a resource to achieve competitive advantage
(Stevens et al., 2015). It is also an activity of firm’s capabilities to
achieve the desired result (Stevens et al., 2015).
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TABLE 7 | Indirect effects (mediation) obtained through bootstrapping.

Hypothesis Path β VAF = effects (indirect/total) % p Result

H10−A CA ← CE← ICT use 0.084 20% 0.005 Partial mediation

H10−B CA ← CE← INN 0.061 31% 0.002 Partial mediation

H10−C CA ← CE← AC 0.034 92% 0.003 Full mediation

H10−D CA ← CE← TL 0.055 28% 0.002 Partial mediation

Furthermore, the direct effects of the predictors, i.e., ICT use,
innovation, absorptive capacity, and CEO’s temporal leadership
on competitive advantage as the outcome, have been explained
under hypotheses H6, H7, H8, and H9, respectively. The
corresponding results (β = 0.345, p-value < 0.000; β= 0.133,
p-value = 0.045; β = −0.003, p-value = 0.967; β = 0.144,
p-value = 0.019) are consistent with the relevant previous studies.
The results suggest that all these variables show positive and
significant impact on competitive advantage, except absorptive
capacity that does not impact the competitive advantage directly.
Managing resources of ICT for enhancing the firm performance
and attaining competitive advantage requires a firm culture,
which may help in identifying, making, and assessing these
opportunities (Agarwal and Brem, 2015). The effective use of ICT
contributes toward the successful organization and competitive
advantage (Manochehri et al., 2012). In the same way, innovation
can transform information and communication technology
resources, the firm’s practices, and explicit and tacit knowledge
into beneficial capabilities, initiatives, and resources; therefore,
competitive advantage can be achieved through innovation
(Agarwal and Brem, 2015). In addition, absorptive capacity
helps attain competitive advantage through exploitation and
exploration that enhances market share, sale of firm, and
profitability than the other companies (Martín-Rojas et al.,
2013). On the contrary, our results suggest that this effect is
exploitable through corporate entrepreneurship instead of its
direct applicability.

On the other hand, all the indirect effects are significant
and positive, as reported in Table 7. Encapsulating, based
upon the empirical evidences, corporate entrepreneurship
partially mediates the relationships of ICT use (H10−A),
innovation (H10−B), and CEO’s temporal leadership (H10−C)
with competitive advantage to the extent of 20, 31, and 28%,
respectively. On the other hand, CE fully mediates between
absorptive capacity and competitive advantage (H10−D)
achieving the magnitude of 92%. It implies that absorptive
capacity can be exploited to achieve competitive advantage
meaningfully only through venturing entrepreneurship at
the corporate level. Thus, we confirm that ICT, innovation,
absorptive capacity, and temporal leadership coupled with
corporate entrepreneurship help develop entrepreneurial
activities, and their upshots attain more competitive advantage
and ambitious goals.

MANAGERIAL IMPLICATIONS

In this study, we emphasize the pivotal role played by strategic
resources such as information and communication technologies,

innovation, absorptive capacity, temporal leadership, and
corporate entrepreneurship to better seize the opportunities in
enhancing the firms’ competitiveness. At the practical level, this
study has implications for managers, entrepreneurs, innovation
adopters, and technology suppliers to better understand and
transform dynamic capabilities and value creation resources
into competitive advantage, which may further help them
face global challenges. Our results have significance for policy
makers as well, who may formulate policies that foster a
culture of corporate entrepreneurship, and provide facilitating
conditions such as entrepreneurial education, training, and
an enabling environment to better exploit the opportunities
offered by ICT, absorptive capacity, temporal leadership, and
innovation. It may also enable firms to identify their strengths
and weaknesses for increasing long-term competitiveness and
profitability. Firms that have absorptive capacity can interact
with the external environment innovatively to access external
knowledge necessary for generating new product ideas to help
attain additional competitive advantage. Consequently, this
would produce a ripple effect in the form of jobs creation, greater
exports, reduced imports, and growth in national GDP. In a
nutshell, we suggest that corporate entrepreneurship channelizes
the parameters required to reap the advantages of opportunities
for an organization.

On the social front, this study can improve the quality of
life of the poor by offering people with equal opportunities
who face difficulties. Organizations can foster their personnel’s
entrepreneurial skills through trainings, workshops, mentoring,
and motivation to further strengthen the organization. By
adopting corporate entrepreneurship, managers can increase
job opportunities by creating new markets with its impact on
human resources and long-term competitive advantage. The
growth and exports of any country considerably depend on
companies’ competitiveness that are operating in the country.
Consequently, countries can benefit from the competitiveness
and innovative activities of the companies by implementing
polices that incentivize them.

CONCLUSION

Today’s information age and globalized environment reveal
contemporary challenges that cannot be underrated. Despite
these challenges, many opportunities can be gained through the
proper use of resources for sustaining competitive advantage.
ICT, innovation, absorptive capacity, and temporal leadership
are strategic resources of an organization that play their role
to achieve competitive advantage. However, these potential
benefits can be realized in an environment fostered by
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entrepreneurial spirit. This paper asserts that ICT, absorptive
capacity, temporal leadership, and innovation have a positive
impact on competitiveness of an organization if opportunities
are managed within the culture of an organization through
corporate entrepreneurship. In this way, firms not only can
maintain their present competitive advantage but also can cope
with challenges and threats by exploiting new opportunities.
The results are established on SEM analysis conducted
on data collected from 460 IT firms through attitudinal
measures of scale. According to the regression results, ICT use,
innovation, absorptive capacity, and CEO’s temporal leadership
show significant direct and indirect impacts on competitive
advantage through corporate entrepreneurship. These results
are consistent with past studies conducted by various
researchers [e.g., Manochehri et al. (2012); Hosseini et al. (2014),
Agarwal and Brem (2015); Tang et al. (2015)].

The study has several implications for managers,
entrepreneurs, innovation adopters, and technology suppliers
to better understand and transform dynamic capabilities and
value creation resources into competitive advantage, which may
further help them face global challenges. Managers can make
use of these significant elements to help maintain competitive
advantage and for the creation of wealth, increase in sales,
and growth of market share. It also has significance for policy
makers, who may formulate policies that foster a culture of
corporate entrepreneurship and provide facilitating conditions
such as entrepreneurial education, training, and an enabling
environment to better exploit the opportunities offered by ICT,
absorptive capacity temporal leadership, and innovation. It may
also assist firms to identify their strengths and weaknesses for
increasing long-term competitiveness and profitability. Firms
that have absorptive capacity can interact with the external
environment innovatively to access external knowledge necessary
for generating new product ideas to help attain additional
competitive advantage. Consequently, this would produce a
ripple effect in the form of jobs creation, greater exports, reduced
imports, and growth in national GDP.

In spite of several contributions, the present study has
some limitations that may turn out to be an opportunity

for further research. First, the data were collected through
convenient sampling in one district of Lahore, which limits
the generalizability of the results. The prospective research
should be performed using a more representative probabilistic
sampling technique and collecting data from other IT hubs of
the country. Likewise, the proposed model or its adaptation
may be cross-checked for its reliability in other entrepreneurial
sectors. Moreover, granted that common method bias was not
a perceptible issue, we still emphasize on applying alternative
solutions to address this concern. Another point for the
prospective work is to test endogeneity to detect endogenous
regressors through the Hausman test.
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Operational and financial sustainability have, over time, remained as issues in the

microfinance industry. The microfinance industry is struggling to gain self-sufficiency in

Pakistan due to non-performing loans and operating costs. Simultaneously, deliberation

on corporate social responsibility (CSR) is also considered in academic literature

and organizational practices. However, studies on CSR and financial performance

in the microfinance sector are scarce, especially in Pakistan. CSR will develop

customer attraction and loyalty, employee attraction, motivation and commitment, MFIs’

reputation and access to capital, and eventually build financial performance. Interviews

were conducted with branch managers of microfinance institutions to test previous

questionnaires. A self-administered survey was conducted to collect data from the

managers of the microfinance banks operating in Punjab. Descriptive and inferential

statistics were performed to answer research questions using Smart PLS. Most of the

microfinance institutions believe in social responsibilities but lacks fund allocation and

approval from higher management, and results are in line with prior studies. These

empirical findings lead to the perception that CSR is not a barrier performance in

microfinance banks as they have access to capital. The results indicated a strong positive

correlation between CSR and the financial performance of the MFIs. CSR also positively

correlates with customer retention, employees’ motivation and attraction, and business

reputation. CSR was associated with access to capital but was found to be weak. The

research also narrated the limitation and practical implications of the study. The study

also discusses further research directions.

Keywords: stakeholder theory, financial sustainability, corporate social (ir)responsibility, operational self-

sustainability, microfinance

INTRODUCTION

The microfinance sector has gained attention in the last decade. Microfinance institutions (MFIs)
provide microloans to the poor at their doorstep, which is costly and is the main hurdle in
operational sustainability. Corporate social responsibility is a further added pressure on these MFIs
to gain OSS and financial sustainability. Financial performance is the key to the future expansion
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of any enterprise. Financial sustainability (FS) is obtained
through operational self-sustainability (OSS). It means that
enterprises can only be financially sustainable if these are
operationally economical (Hudon and Traca, 2011). Corporate
social responsibility increases the share price and provides signals
to prospective investors (Godfrey et al., 2009; Yang and Suvd,
2017; Hussain et al., 2020a,b). The debacle of corporate social
responsibility (CSR) have been well-established in developed
economies for the last three decades (Cochran and Wood,
1984; Torugsa et al., 2012), but remains a lively debate in
emerging nations (Islam et al., 2017). A firm’s CSR and financial
performance are widely tested, but researchers do not agree on
the same points, in terms of these variables’ association. Prior
studies were conducted to review the relationship between CSR
and FS but no conclusive evidence could be found, nor could a
consensus be reached on the nature of the relationship (Cochran
and Wood, 1984; McWilliams and Siegel, 2000; Fauzi and Idris,
2009; Lin et al., 2009; Tang et al., 2012; Abdelkbir and Faiçal, 2015;
Jiang and Yang, 2015; Akben Selcuk and Kiymaz, 2017).

Corporate social responsibility is still an essential issue
for the microfinance sector as the social impact can only
be achieved through outreach (Woller, 2007; Shu and Oney,
2014; Nurmakhanova et al., 2015; Cho et al., 2019). Targeting
low income customers is the primary concern for large and
sustainable MFIs (Thomas and Jyothi, 2016). Therefore, MFIs
have to invest resources in social performance that distract MFIs
from core objectives of profitability and operational and financial
sustainability (Woller, 2007; Nurmakhanova et al., 2015; Naz
et al., 2019). The target for financial sustainability puts pressure
on the MFIs to distract CRS and to target easier-to-reach rich
customers to reduce the default risk. This action will result in
dislodging from a mission to provide services to the unbanked.
On the other hand, CSR will increase social roots, customers’
loyalty, poverty alleviation, employee attraction, and access to
capital (Cochran and Wood, 1984; Woller, 2007; Sweeney, 2009;
Naz et al., 2019). Thus, MFIs have to trade-off between CSR and
financial self-sufficiency (Nurmakhanova et al., 2015).

The paper contributes to prior research in three areas. The
mediating effect of operational self-sustainability is ignored,
which is more significant in the microfinance industry as it
has a higher operating cost than conventional banking (Naz
et al., 2019). CSR in microfinance institutions (MFIs) is more
important than any other industry as MFIs receive donations
from donors to enhance outreach and social projects (Sweeney,
2009). Finally, CSR and financial performance are mostly tested
through secondary data based on historical data (Abdelkbir and
Faiçal, 2015; Manokaran et al., 2018). The current study used
primary data obtained from the managers [consistent with prior
studies of Sweeney (2009)] of the larger pool of MFIs to find the
relationship between CSR and financial sustainability.

The research paper’s sequence includes the theory and
hypothesis development of financial sustainability, operational
self-sustainability, and the corporate social responsibility of
MFIs. The following passage discusses the material and data
used in the analysis and the empirical findings generated in the
study. Furthermore, results of previous reviews, limitations, and
implications thereof are also discussed.

THEORY AND HYPOTHESES
DEVELOPMENT

This study looks at the modern finance theory, i.e., efficient
market hypothesis, signaling theory, reputation theory, and
stakeholder theory to develop hypotheses. Stakeholder theory
focuses not only on the interests of stockholders but also
fulfills the CSR toward stakeholders, both internally and
externally (Woller, 2007; Sayekti, 2015; Rhou et al., 2016;
Freeman and Dmytriyev, 2017). Signaling theory posits signals
to the company’s interested users (Watts and Zimmerman,
1978; Godfrey et al., 2009). Thus, Watts and Zimmerman
(1978) signaling theory urges one to follow full disclosure
assumptions so that stakeholders have complete information
about the enterprise. Modern finance theory, i.e., efficient market
hypothesis (EMH), reflects that all information about the assets
is readily available to the investors and is reflected in the share
price (Malkiel, 2003, 2005; Fama and French, 2004). Therefore,
the financial performance of the company will send the signal to
investors for their future decisions.

Financial Sustainability
Microfinance institutions can cover all expenses, operational
costs, financial costs, and service expenses to enhance equity
market value and to achieve their social goals (Thomas and
Jyothi, 2016). MFIs charge a high-interest rate to attain financial
sustainability, which is often criticized by the customers and
policymakers in developing countries like Pakistan, India,
and Bangladesh (Thomas and Jyothi, 2016). Return measures
financial performance on Assets (Sweeney, 2009), which is the
core goal of all stakeholders. Most prior studies (Cochran and
Wood, 1984; Tucker, 2001; Hartarska and Nadolnyak, 2007;
Sweeney, 2009; Gibson, 2012; Thomas and Jyothi, 2016) look
at the return on equity (ROE), return on assets (ROA), return
on sales, and earnings per share (EPS). These studies also find
a positive association between CSR and financial performance.
Financial sustainability is measured through two approaches;
accounting returns and investor returns (Cochran and Wood,
1984; Lin et al., 2015).

Investor Returns
Prospective investors always want to know about returns on
their investment. Investor return was employed in the studies
of Moskowitz (1972) to measure the enterprise’s financial
performance and was then later used in many other studies
(Cochran and Wood, 1984; Naz et al., 2019). Price per share
was used as an investor return in Moskowitz (1972) studies,
which was later found to be faulty. The dividend yield is also
used to measure investor returns (Moskowitz, 1972; Cochran and
Wood, 1984). These two measures of investor returns disregard
the element of risk.

The finance theory or capital asset pricing model measures
the risk and returns of holding assets (Cochran and Wood, 1984;
Fama and French, 2004). The concept of “beta” is introduced,
which is the slope of regression. The average coefficient is one,
and if the stock beta is below 1, the stock is considered defensive,
while if stock beta is over 1, it is considered aggressive (Cochran
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andWood, 1984; Fama and French, 2004). Later, modern finance
theory, the efficient market hypothesis, was generated, affecting
future cash inflows and share prices (Fama, 1991; Fama and
French, 2004; Hussain et al., 2020a,b).

Accounting Returns
Accounting returns remain the other measures for financial
performance (Cochran andWood, 1984). The advantage of using
accounting returns is to see the enterprise’s implementation of
reporting standards and managerial policies. Accounting returns
are based on historical data, which leads to inflation that is the
drawback of these measures (Cochran and Wood, 1984). Three
accounting returns are employed in the studies of Cochran and
Wood (1984); (1) the ratio of EBIT to assets, (2) the ratio of
EBIT to sales, and (3) excess market value. Cochran and Wood
(1984) study discussed the specific weakness of financial leverage
differences as firms are selected from different industries. The
said issue does not arise in the present study as we have collected
primary data from the managers of the MFIs.

Prior studies used earnings per share (ESP), return on
equity (ROE), and return on assets (ROA) as a proxy for
financial performance in accountingmeasures (Tsoutsoura, 2004;
Wafula et al., 2017; Cho et al., 2019). The current study also
employs ESP, ROE, and ROA as an accounting measure to test
financial performance. Still, the information is gathered through
a questionnaire from the managers of MFIs banks.

Corporate Social Responsibility
Corporate social responsibility is the society’s expectation from
organization operating in their locality (Baldo, 2014; Sayekti,
2015; Galdeano et al., 2019). CSR is part of business ethics,
and business ethics must be followed in corporate sectors
(Christensen et al., 2007). Furthermore, the World Bank
described that “companies with social responsibilities always
think about their impact on environment, communities, and
stakeholder goals to achieve profit.” Companies with CSR
responsibilities have to think about customers, employees, the
environment, and its reputation, which is known as win-win
strategies (Sayekti, 2015; Tuan, 2016). Nicolopoulou (2011)
highlights the prominence of knowledge transfer toward CSR
literature which helps in understanding the concept better.

CSR has a positive impact on sales, share price, and profit,
leading to financial performance (Yang and Suvd, 2017). Jaakson
et al. (2009), Loew et al. (2004), and Galdeano et al. (2019) defined
CSR as “a concept whereby companies integrate social and
environmental concerns in their business operations and their
interaction with their stakeholders” voluntarily. CSR includes
social responsibilities like legal, economical, and ethical activities
(Cho et al., 2019) and a firm’s contribution toward society, but
these are not followed adequately in developing countries (Ofori
and Hinson, 2007).

CSR’s role as a moderating variable is tested in the studies
of Tuan (2016) on organizational ambidexterity-entrepreneurial
orientation relationships. CSR has positively moderated the
relationship between both variables. CSR activities are not
performed in all industries that never served CSR activities,
but claimed regular exercises as CSR activities (Cherapanukorn

and Focken, 2014). Furthermore, SMEs and family firms cannot
correctly implement social and environmental practices (Murillo
and Lozano, 2006; Marques et al., 2014).

Social performance in the microfinance industry is the
outreach of microfinance to low income customers which is the
objective of microfinance institutions (Woller, 2007; Thomas and
Jyothi, 2016). The activities covered under social performance in
MFIs include targeting customers and assessing the customers’
needs (Thomas and Jyothi, 2016). In the current study,
social responsibility involves customer retention, employees’
trust in their MFIs to perform in terms of social objectives,
social acceptance, and social capital building (Sweeney, 2009).
These objectives of social performance will increase the future
sustainability of the enterprise. CSR is mostly applied in
enterprises but is not tested in MFIs.

Customers Retention
Corporate social responsibility contributed positively toward
the enterprise image and developed the customers’ trust in the
firms that had enhanced the organization’s financial performance
(Galdeano et al., 2019). Customer retention is a benefit of CSR
activity in an organization, which eventually contributes to sales
and profit (Lee and Heo, 2009; Lee and Shin, 2010). On the
other hand, customers argue that firms actively involved in
CSR activities are trusted and produce higher quality products
(McWilliams and Siegel, 2000). Prior studies claim a positive
impact of CSR on sustainability and that it also increases
customer retention (Berman et al., 1999; Brammer and Pavalin,
2006; Brammer et al., 2007; Carmeli et al., 2007).

Consumers are more interested in the firm’s CSR activities
than traditional factors like product price, quality, intrinsic
value, and the financial performance of the firm (Brammer
and Millington, 2008; Sweeney, 2009; Jose et al., 2012). The
evidence of consumers’ interest in CSR can be reviewed in
many prior studies ranging from theories, blogs, magazines,
books, and publications like “Shopping for a Better World.”
Sometimes, customers even care more about CSR activities than
product quality and price (Sweeney, 2009). Prior studies mainly
focus on customer retention as a formative construct of CSR in
manufacturing firms but it is mostly ignored in the microfinance
sector. Therefore, this gap is filled in the present study.

Employees Attraction and Loyalty
Corporate social responsibility also motivates internal employees
(Skudiene and Auruskeviciene, 2012) to increase their
commitment toward their work and firm (Brammer et al.,
2007; Collier and Esterban, 2007). Employee engagement
increases in firms where CSR activities are performed, and these
activities impact the businesses in various positive ways (Hurst
and Ihlen, 2018). Employees’ loyalty develops toward multiple
benefits like higher performance, improved customer service,
and attracts new employees (Galdeano et al., 2019). It means
that employees with higher loyalty and engagement put forward
their best efforts to increase the financial performance of the
organization (Brammer and Pavalin, 2006; Brammer et al., 2007;
Brammer and Millington, 2008).
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A potential applicant for a job prefers to apply to firms that
are engaged in CSR activities. Furthermore, firms with CSR
attract more applicants to open positions (Sweeney, 2009). The
findings are furthered confirmed, in that potential employees
pay closer attention to the firms’ contribution to environmental
issues, community projects, and diversity issues (Sweeney,
2009). Employee loyalty and attraction are considered in all
manufacturing firms but is not used in the microfinance sector.

Enterprise Reputation
Enterprise reputation is an intangible asset and often deals with
goodwill (Davies and Miles, 1998). Goodwill is sold and narrated
in financial statements at different values using International
Accounting Standards (IASs). This reputation affects the share
value in the long-run and satisfies stakeholders’ satisfaction with
the firm’s policies (Siano et al., 2010; Baldarelli and Gigli, 2014).
Stakeholder theory and reputation theory are the drivers of
corporate social responsibilities. The relationships of enterprise
reputation and corporate social responsibilities in practice have
already been tested in many prior studies and contribute to the
literature. Reputation is an intricate marvel but is the primary
formative variable of CSR (Janney and Gove, 2011).

CSR develops the enterprise’s reputational capital, which
increases public trust (Tang et al., 2012) and market value,
indicating financial performance (Jiang and Yang, 2015; Yang and
Suvd, 2017). CSR contributes to reputation theory and, in return,
enhances corporate financial performance (Wang and Shenghua,
2016). Prior studies focused on the nature of the relationship
between CSR and CFP in firms that had outperformed the
market (Moskowitz, 1972, 1975; Galdeano et al., 2019). Likewise,
CSR activities increase the enterprise’s financial performance,
which increases the enterprise itself (Brammer and Pavalin, 2006;
Brammer et al., 2007; Brammer and Millington, 2008; Iamandi,
2012). Reputation was tested as amediating variable in the studies
of Sweeney (2009) between CSR-FP.

The resource-based view generates a competitive advantage
and signals to shareholders and investors who want to make
future contracts with the firm (Sweeney, 2009). Prior studies
(Brammer and Pavalin, 2006; Sweeney, 2009; Siano et al.,
2010) found a positive association between enterprise reputation
and financial performance. Therefore, a firm’s good reputation
enhances share market values, and people trust the firm’s
information, whereas a lousy reputation reduces themarket value
of products and services. Therefore, the authors wanted to see the
importance of MFIs’ contribution in CSR activities.

Social Capital Availability
Under the resource-based view, the CSR-CFP link enhances the
social capital for firms engaged in social and environmental
activities (Brammer and Pavalin, 2006; Brammer et al., 2007;
Brammer andMillington, 2008). More resources are allocated for
CSR activities by some corporate companies. Some companies
resisted the concept of additional investment in society for
the environment and other activities as it reduces its profit
(McWilliams and Siegel, 2000). Firms performing CSR activities
have a greater chance of accessing social capital. Potential
investors choose to invest in firms with adequate CSR (Baron,

2008). Sweeney (2009) also mentioned in his studies that
creditors like credit unions, banks, and MFIs lean more toward
firms with social responsibilities. Therefore, the authors wanted
to test social capital available for firms with more CSR activities.

Corporate Social Responsibility and
Financial Performance
Corporate social responsibility and financial performance have
been reviewed in many prior studies in both developed and
developing economies, and mixed results have been found,
therefore, a meta-analysis was conducted and is discussed in the
following subheadings.

Developed Economies
Cochran and Wood (1984) provided evidence of a weak positive
correlation among CSR and FS in 39 firms registered in America.
Yang and Suvd (2017) analyzed CSR’s impact on the financial
performance of 16 low-cost airlines. CSR increases the financial
performance of carriers. Wang and Shenghua (2016) reviewed
CSR and CFP links in the meta-analytic framework in 42 studies.
The relationship was found to be positive and significant and
supported the stakeholder theory. CSR and CFP also support
the market efficiency hypothesis. The association of CSR and
financial performance is more notable for developed countries
than in developing countries; however, it was found to be neutral
in McWilliams and Siegel (2000) study.

Rhou et al. (2016) researched CSR awareness as a mediating
variable on CSR and FP’s association in 5,812 restaurants in
Northern America from CPI. The results indicate that CSR
awareness affects the initiatives of the managers for CSR and
financial performance. The data for 500 companies registered in
the American stock exchange from 1998 to 2008 were collected
for the analysis of CSR and intellectual capital and financial
performance was collected from the Compustat database (Lin
et al., 2015). The results indicate a direct impact of CSR on FP
through the mediating effect of intellectual capital. Tsoutsoura
(2004) demonstrated a positive and significant impact of social
responsibilities on financial performance in S&P 500 firms in
Northern America.

The broader Canadian firms were motivated to issue separate
CSR reports as they faced political and societal pressures. In
contrast, small firms were found to be less-interested in the
publication of information (Thorne et al., 2014). It generates
concerns that even in developed countries, small firms hesitate
to take part in CSR activities. Tang et al. (2012) collected
longitudinal data from 130 firms of the S&P 500 from 1995 to
2007 to establish the CSR-CFP relationship in the presence of
an engagement strategy. The results could not, however, establish
the relationship of CSR-CFP.

Stubbs and Schapper (2011) worked on sustainability and
CSR in the educational institutes of Australia. The authors’ used
a case study on two subjects of corporate sustainability. CSR
and sustainability have a positive relationship. Australian SMEs
were researched in Torugsa et al. (2012), where the authors
empirically tested the association of proactive CSR and FP. The
study results are consistent with the BRV theory and found its
capabilities to improve financial performance. Sweeney (2009)
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used the structural equational model in SMEs and larger firms to
determine CSR and FP’s positive association and obtained results
consistent with prior studies.

Emerging Markets and Developing Economies
Fauzi and Idris (2009) researched the association of CSR and
corporate financial performance, of the goodmanagement theory
and the slack resource theory of firms in Indonesia. The findings
showed that CSR positively impacted the financial performance
of companies. Sayekti (2015) studied Indonesia Stock Exchange
companies for 4 years to determine the relationship between
strategic CSR and non-strategic CSR and financial performance.
The empirical findings showed a positive effect of strategic
CSR on financial performance, whereas non-strategic CSR was
negatively associated with FP.

The relationship between social performance and financial
sustainability ofMFIs in India was assessed by Thomas and Jyothi
(2016). The financial sustainability of MFIs is different from
conventional banks and are measured differently as it includes
the balance between social and financial performance. Akben
Selcuk and Kiymaz (2017) found a relationship between firm
performance and CSR in firms listed in Borsa Istanbul and used
the content analysis to obtain data from financial statements. The
results showed a negative association among the variables.

A study was conducted by Cho et al. (2019) on 191 firms
listed at the Korea stock exchange to measure CSR performance
and financial performance (profitability, firm value). Profitability
was measured through return on assets. The empirical evidence
found a positive relationship between CSR performance and
profitability and firm value. The association was also tested in
the studies of Platonova et al. (2018), where the authors found
a significant positive association of CSR disclosure and financial
performance in the Islamic banks of GCC over 15 years.

Another study was conducted by Ofori and Hinson (2007)
in Ghana to gain insight on CSR’s perspective in 100 leading
firms. The prior study was further extended in Kuada and
Hinson (2012) studies in Ghana, where local firms adopt CSR
policies according to society’s local culture. Galdeano et al.
(2019) predicted future financial performance through CSR and
the moderator role of organizational engagement in Bahrain’s
banking industry. The findings showed a positive relationship of
CSR on the FP and reported a significant impact of organizational
engagement on the CSR-FP relationship. Doh et al. (2015)
focused on the emergence of CSR and sustainability in Brazil’s
emerging markets. The authors worked on the impact of societal,
institutional, and organizational (CSR activities) on society.

Using the extensive literature on the CSR and FP in both
developed and developing countries, CSR was applied to the
Aviation industry, Higher Education, Restaurant Industry, SMEs,
Islamic banks, and manufacturing firms. The CSR and Financial
performance were not tested in the microfinance sector of
Pakistan. The following hypothesis was generated for testing.

Hypothesis 1: Corporate Social Responsibility is positively
attached to Financial Sustainability.

Esampally and Joshi (2016) identified five OSS determinants
in India’s MFIs and non-banking financial companies. These
include yield on GLP, total assets, cost per borrower, GLP, and

several active borrowers. The findings showed that the increase
of OSS could be obtained through a rise in total assets and yield
on GLP, while OSS will decrease with cost per borrower and
active borrowers in MFIs. Strategies were developed for CSR and
sustainability in developing countries’ multinational enterprises
(DCMNES). CSR directly improves the OSS of the companies
and enhances the firm’s value (Doh et al., 2015). The following
hypothesis can therefore be generated.

Hypothesis 2: Corporate Social Responsibility is positively
associated with Operational Self-Sustainability in the
microfinance sector of Pakistan.

Operational Self-Sustainability
The operational cost of MFIs is higher than other banks as these
provide services to the unbanked at their doorstep (Naz et al.,
2019). The MFIs have to perform this function to raise low-
income customers’ income levels (Akram and Hussain, 2011).
Therefore, measurement of OSS (revenues minus operational
expenses) is a better approach than FSS (Rai et al., 2010;
Schäfer and Fukasawa, 2011; Rai and Rai, 2012). Operational
self-sufficiency is expressed in percentage and shows whether
MFI covers operating cost, financial cost, and loan losses, and
is achieved if it is more than 100 percent (Esampally and Joshi,
2016). OSS can be found by reducing cost or increasing revenues
(Adongo and Stork, 2006; Schäfer and Fukasawa, 2011; Beg,
2016).

The financial sustainability in MFIs can be obtained through
the gaining of operational self-sufficiency in the long term, which
reduces cost and increases efficiency (Adongo and Stork, 2006;
Balkenhol, 2007; Rai et al., 2010; Rai and Rai, 2012; Hamad
and Duman, 2013; Velnamby and Alagathurai, 2014; Balagobei,
2016; Beg, 2016; Esampally and Joshi, 2016; Lensink et al.,
2018). Khan and Sulaiman (2015) reported the inefficiency of
MFIs in operating cost and loan officers and optimal use of
financial assets. It means that an MFI is financially sustainable
if it is operationally self-sustained. The following hypothesis can
therefore be generated.

Hypothesis 3: Operational Self-Sustainability is positively
associated with financial sustainability.

Corporate Social Responsibility was directly tested with
Financial performance in many prior studies (Adongo and Stork,
2006; Balkenhol, 2007; Rai et al., 2010; Rai and Rai, 2012; Hamad
and Duman, 2013; Velnamby and Alagathurai, 2014; Balagobei,
2016; Beg, 2016; Esampally and Joshi, 2016; Lensink et al., 2018)
but operational self-sustainability is the critical variable in the
Microfinance sector. OSS’s role cannot be ignored as the literature
depicts that an MFI is financially viable if its operational cost
is less than its operating income, whereas, CSR increases the
operational expenses and decreases the profitability of the firm.
The study therefore tests the following hypothesis.

Hypothesis 4: Operational Self-Sustainability mediates the
relationship of CSR and Financial Sustainability in MFIs
operating in Pakistan.

Figure 1 depicts the theoretical framework, explaining
corporate social responsibility as an independent variable,
operational self-sustainability as a mediator, and financial
sustainability as a dependent variable.
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FIGURE 1 | Theoretical framework.

MATERIALS AND METHODS

Data Collection and Analysis
Pilot testing was conducted with 30 Territory and Area Managers
to validate the adaptation of the questionnaire of Sweeney (2009)
along with rigorous testing before final the self-administration
(Saunders et al., 2019). In the pilot testing, the acceptable
response rate was achieved as the researcher personal visited
the respondents’ offices. Questions that were not adequately
understood by mid-level managers, were modified again.

A commonmethod, the surveymethod, was used to collect the
data from the 1,400 branch managers of large MFIs operating in
Pakistan. Seven hundred questionnaires were posted and emailed
to managers in Sindh, Khyber Pakhtunkhwa and Balochistan,
Gilgit Baltistan, and Azad JammuKashmir. In contrast, data from
Punjab and Islamabad were personally collected. A judgmental
sampling technique was used to collect data from managers of
MFIs. The response rate for posted and emailed questionnaires
was 31%, whereas personally administrated questionnaires
obtained a response rate of over 69%. A total of 422 completed
questionnaires were collected. Only 372 questionnaires were
useable. The demographic information of the respondents is
provided below in Table 1.

Measures of Variables
In prior studies, CSR has generally been measured in two ways
(Cochran and Wood, 1984) (Table 2). First, it is calculated based
on some indicators determined by experts in the relevant field of
CSR. The second method has already been used in the studies
of Moskowitz (1972, 1975), where the reputation index was
developed with a ranking scale of “outstanding,” “honorable,” and
“worst.” Both of these measures are more subjective. Therefore,

TABLE 1 | Demographic information of respondents.

Variables Categories Frequency Percentage

Gender Male 233 62.6

Female 139 37.4

Marital status Single 194 52.15

Married 178 47.85

Age ≤20 30 8.06

21–25 166 44.6

26–30 140 37.6

≥31 36 9.74

other dimensions of CSR are used in this study which can easily
measure the variable, i.e., customer retention (CR), employee
attraction and loyalty (EL), enterprise reputation (ER), and access
to capital (SC) (Cochran and Wood, 1984; Sweeney, 2009; Jose
et al., 2012; Tang et al., 2012; Torugsa et al., 2012). A five-point
Likert scale was used to measure these variables.

Compared to CSR, financial performance is challenging
to measure as researchers have not reached a consensus on
a measurement method. However, financial performance is
measured through investors’ returns and accounting returns
(Cochran and Wood, 1984; Sweeney, 2009; Torugsa et al., 2012).

RESULTS

The data was collected through a questionnaire, and is known
as primary data. To analyze the primary data gathered in the
collection process, Smart PLS 3.0 is applied. This software
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TABLE 2 | Measurement of variables.

Variable Description References

Corporate social responsibility CSR covers the social responsiveness performed by MFIs in the

society, i.e., Customers Retention, Employees Attraction and Loyalty,

Enterprise Reputation and Social capital access

Cochran and Wood, 1984; Marrewijk, 2003;

Sweeney, 2009; Jose et al., 2012; Tang et al., 2012

Operational self-sustainability Operational self-sufficiency is obtained if the cost of advancement is

less than the revenue generated from lending/loans

Sweeney, 2009; Vanroose and D’Espallier, 2013;

Daher and Saout, 2015; Doh et al., 2015; Naz et al.,

2019

Financial sustainability/performance Financial sustainability is calculated through Earnings per share,

dividend yield, Return on Assets, Return on Investment, Net profit to

sales, the stock price

Cochran and Wood, 1984; Sweeney, 2009; Tang

et al., 2012; Torugsa et al., 2012; Sayekti, 2015;

Thomas and Jyothi, 2016; Meyer, 2019

has many advantages over others. Formative constructs can be
interpreted as possible with the help of Smart PLS, whereas
covariance-based software like AMOS cannot handle this. The
present study applied PLS-SEM to analyze and validate the
relationship between the defined variables in the model.

Measurement Model
As shown in Table 3, SmartPLS tests the reliability and provides
the values for Cronbach’s alpha and composite reliability (CR) of
all defined variables in the model. The values that are >0.70 are
acceptable; thus, all values of the variables meet the requirements
of CR cut off (Marakas et al., 2007). Both Cronbach’s alpha and
CR are used to calculate the reliability of the questionnaire. The
Average Variance Extracted (AVE) is estimated to determine
convergent validity. The convergent validity threshold criterion
is that the AVE should be higher than 0.50, for all the build
(Hair et al., 2016). The values suggested that these variables satisfy
those requirements.

The present study applied the well-known criteria (Fornell
and Larcker, 1981). It describes that AVE’s square root should
be greater than its correlation with any other latent variables in
a model. Table 4 explains that AVE’s square roots are greater
than the correlation of other latent variables, which confirmed
the condition of discriminant validity.

HTMT correlation ratio is also determined and was based and
proposed by Henseler et al. (2015). It is a new instrument used
for assessing discrimination’s legitimacy. HTMT ’s maximum
appropriate value for verifying discriminant validity is 0.85,
whereas any value above suggests a validity issue (Henseler et al.,
2015). The findings of the HTMT are provided in Table 5.

Formative Constructs
The present study applied the latest convictions (Hajli, 2014;
Gaskin et al., 2018). Corporate social responsibility (CSR) is used
as a multidimensional construct in this research, so it is essential
to validate its four dimensions. After applying the guidelines
suggested by Gaskin et al. (2018). The results proved that the four
dimensions (Social capital, reputation, EL, and CR) are traits of
corporate social responsibility and are shown in Table 6. These
figures demonstrated that CSR could work as a higher-operative
construct in this study.

Common Method Biased Variance
Data were obtained from a single source and is cross-sectional,
so Harman’s single-factor test was used to verify the common
system variance (CMV). Since a popular method was used in
data collection, spurious covariance shared among variables was
tested (Podsakoff et al., 2003). An exploratory factor analysis of
all the build products’ items showed that the first two factors
cumulatively account for 39.92% of the variance, with the first
factor accounting for 33.52% and the second factor explaining
6.39% of the overall variance. The single factor did not account
for any variance, which means the data was not influenced.

Structural Model
The scores are calculated from Smart PLS which appear in
Table 7 and Figure 2. As the results show, each relationship is
significant and noteworthy at the 0.05 level. The model’s validity
is determined by R square estimation (Hair et al., 2010). R square
has shown that 30.12% of the change in financial sustainability
occurred due to operational self-sustainability and a 35.09%
change in operational self-sustainability due to corporate social
responsibility. For specific endogenous latent constructs, the
Q2 values measured must be >0 in the SEM. It demonstrates
that the Q2 values were equal to 0.401 and 0.311 for this
study model, respectively, which was higher than the threshold
limit, and supports the predictive relevance of the path model
for the endogenous construct. The present study is deductive
because it is used to clarify the relationships made in the
model. The structural equation modeling technique was applied
through bootstrapping and implemented to get the results
of t-statistics. The bootstrapping of 5,000 resamples and 372
cases explained that corporate social responsibility significantly
impacted operational self-sustainability, provingH1. Operational
self-sustainability also has a significant and positive effect on
financial sustainability (T = 5.59, p < 0.05). Furthermore, the
present study has also validated the results of H3, proving that
corporate social responsibility has a positive impact on financial
sustainability (T = 3.90, p < 0.05). Table 7 and Figure 2 explains
the results of the hypotheses explained in the research model.

Mediation Analysis
To test for the mediating role through H4, the present
study engaged the latest conventions (MacKinnon et al.,
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TABLE 3 | Reliability analysis.

Variables Cronbach’s

alpha

Rho_A Composite

reliability

Average variance

extracted (AVE)

CR 0.935 0.936 0.949 0.756

EL 0.898 0.899 0.929 0.667

FS 0.891 0.904 0.924 0.753

OSS 0.931 0.945 0.948 0.785

Reputation 0.932 0.933 0.947 0.748

Social capital 0.918 0.921 0.939 0.754

TABLE 4 | Discriminant validity.

Variables CR EL FSS OSS Reputation Social capital

CR 0.870

EL 0.417 0.876

FS 0.480 0.480 0.868

OSS 0.523 0.510 0.457 0.886

Reputation 0.600 0.524 0.501 0.527 0.865

Social capital 0.541 0.438 0.528 0.513 0.624 0.868

*Significant at 0.05.

TABLE 5 | HTMT.

CR EL FS OSS Reputation Social capital

CR

EL 0.616

FS 0.326 0.421

OSS 0.601 0.541 0.326

Reputation 0.643 0.404 0.121 0.683

Social capital 0.601 0.512 0.431 0.579 0.389

2002; Hayes, 2013), focused on bootstrapping. For the
mediating effect, the indirect effect must also be significant
(Hussain et al., 2020). Operational self-stability means working
as a mediator, mediating corporate social responsibility
and financial sustainability. The present study analyzed
and discovered that corporate social responsibility has a
significant and positive relationship with financial sustainability.
Furthermore, the indirect effects of the hypothesis were also
substantial. Table 8 describes mediation results, and this
hypothesis is partially mediated. It further shows that Variance
accounted for (VAF=indirect effect/Total effect) 22.53% of
operational self-sustainability.

DISCUSSION AND CONCLUSION

The study employed SmartPLS to test the direct association
between CSR and financial performance, and the formative
construct of CSR activities: customer retention, employees’
attraction and loyalty, social capital, and enterprise reputation.
Furthermore, the mediating effect of operational self-sufficiency
on the CSR and financial performance relationship was
also tested.

TABLE 6 | Validating formative constructs.

Relationship Type Original

mean

Standard

deviation

T statistic P-value

CR → CSR 1st → 2nd 0.294 0.007 39.944 0.000

EL → CSR 1st → 2nd 0.200 0.006 34.475 0.000

Reputation → CSR 1st → 2nd 0.293 0.008 35.037 0.000

Social capital → CSR 1st → 2nd 0.244 0.008 31.171 0.000

TABLE 7 | Hypothesis results.

Relationship Original

mean

Standard

deviation

T statistic P-value Hypothesis

supported?

CSR → OSS 0.536 0.074 7.265 0.000 Yes

CSR → FS 0.245 0.063 3.905 0.001 Yes

OSS → FS 0.457 0.082 5.597 0.002 Yes

The formative construct of CSR activities, CR, EL, Reputation,
and social capital, were significant positive contributors toward
CSR. Customer retention was deemed a vital benefit of CSR and
ultimately increased sales and profitability. Customers were more
interested in CSR activities in the prior studies (Berman et al.,
1999; Brammer and Pavalin, 2006; Brammer and Millington,
2008). The findings were also consistent with Sweeney (2009)
investigations in Ireland and Cochran and Wood (1984) in
America, where weak positive association was found. Employee
loyalty is another benefit of CSR that positively impacts its
financial efficiency (Brammer et al., 2007; Collier and Esterban,
2007; Brammer and Millington, 2008; Sweeney, 2009). This
study’s results are consistent with prior reviews and found a
positive association between employee loyalty and CSR.

Enterprise reputation is another dimension of CSR and found
a positive association between reputation and CSR in prior
studies (Brammer and Pavalin, 2006; Sweeney, 2009; Iamandi,
2012; Tang et al., 2012; Wang and Shenghua, 2016). The
current study results indicate a positive contribution of a firm’s
reputation in CSR activities, consistent with prior studies. Social
capital is more readily available for those firms which are engaged
in CSR activities. People trust CSR-based firms and invest in
those (McWilliams and Siegel, 2000; Brammer and Pavalin, 2006;
Baron, 2008; Sweeney, 2009). Social capital was significantly
positively correlated to CSR—consistent with the prior studies.

The prior literature review highlighted the issue of non-
consensus on the definition of corporate social responsibility
(Cochran and Wood, 1984; Christensen et al., 2007; Sweeney,
2009; Lee and Shin, 2010; Marques et al., 2014; Rhou et al., 2016;
Naz et al., 2019). Each author presumes a different concept of
CSR activities, and this was the first objective of this study—
to see whether MFIs understand the CSR term in Pakistan.
The common definition through the stakeholder theory was
developed by narrating customers, community, environment,
and employees. During the study, it was found that large MFIs
were more familiar with the concept of CSR than small/newMFIs
(Sweeney, 2009).

CSR is the topic of great importance in Pakistani culture
(Khan and Sulaiman, 2015; Khan et al., 2017; Naz et al., 2019) and
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FIGURE 2 | Structural model results.

TABLE 8 | Mediation analysis.

Relationship Direct

effect

Indirect effect Total

effect

VAF Type of

mediation

CSR → FS 0.251

CSR → OSS → FS 0.251*0.288 = 0.073 0.324 22.53% Partial

South Asian countries (Cassar andWydick, 2010; Jose et al., 2012;
Sim and Prabhu, 2014; Thomas and Jyothi, 2016). The results
also proved that CSR activities are an essential topic for Pakistani
society, consistent with prior studies.

Hypothesis 1 shows the association of CSR and financial self-
sufficiency, which are studied in many prior studies both in
developed and emerging economies. The results generated were
contradictory, and researchers did not reach a consensus on the
relationship. CSR had a weak positive correlation with financial
performance in the studies of Cochran and Wood (1984),
whereas a strong positive association was found in the studies of
Tsoutsoura (2004), Thorne et al. (2014), Lin et al. (2015), Rhou
et al. (2016), Wang and Shenghua (2016), and Yang and Suvd
(2017). Sweeney (2009) also found a positive association between
CSR and FP in SMEs of Ireland. Financial sustainability and
social responsibilities were also tested in MFIs of India, Pakistan,
Nigeria, and Bangladesh, and a positive relationship was found in
prior studies.

Hypothesis 2 shows the association of Corporate Social
Responsibility with Operational Self-Sustainability in the
microfinance sector of Pakistan. CSR increases operational
costs, on the one hand, and the other, enhances the companies’
financial performance. The results of the prior studies depict a
positive connotation between CSR and FP. The findings of the
current study are consistent with previous studies. Hypothesis 3
illustrates the relationship between OSS and Financial sufficiency
in the Microfinance sector of Pakistan. OSS was strongly
positively associated with Financial sustainability in many prior
studies both in developed and developing economies (Adongo
and Stork, 2006; Rai et al., 2010; Schäfer and Fukasawa, 2011;
Rai and Rai, 2012; Beg, 2016; Esampally and Joshi, 2016; Naz
et al., 2019). The current study results are consistent with prior
studies except for Cochran and Wood (1984), where a weak
correlation was found between CSR-FP. It means that if the firm
is operationally sustainable, it is financially self-sufficient. The
current study also found a positive correlation between CSR and
financial performance—consistent with prior studies.

Hypothesis 4 shows that Operational Self-Sustainability
mediates the relationship of CSR and Financial Sustainability
in MFIs operating in Pakistan. The results of the study show
the partial mediation of OSS on the relationship between CSR
and FS. Operational self-sufficiency was not tested as a mediator
in prior studies but results depicted the importance of OSS in
the model.
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Theoretical Contributions
Stakeholder theory rests on the concept of protection to all
firms’ stakeholders, not only to shareholders. Stakeholder theory
suggests the importance of employees, customers, and society.
However, the stakeholder theory has not tested in the MFIs
of Pakistan before. MFIs have to trade-off between CSR and
financial sustainability; therefore, this study will contribute to
existing literature to balance stakeholders’ interests (Marrewijk,
2003). The current research will also contribute to signaling
theory that will provide signals to stakeholders for making a
potential investment (Watts and Zimmerman, 1978) in leading
MFIs. Signaling theory is vital only when the financial market
is efficient, representing full market information (Watts and
Zimmerman, 1978; Fama, 1991).

Practical Implications
The practical implication of this research is that prior studies
(Cochran and Wood, 1984; Brammer and Pavalin, 2006;
Brammer et al., 2007; Ofori and Hinson, 2007; Brammer and
Millington, 2008; Sweeney, 2009; Sim and Prabhu, 2014; Meyer,
2019) did not reach a consensus on the relationship of CSR and
FP.Most of the prior studies found a positive association between
CSR and FP, which was already being implemented in the
firms. MFIs will do CSR activities, improving their operational
sustainability, and ultimately leading to financial sustainability.
This research tests the direct relationship between CSR and FP,
and the impact of operational self-sufficiency as the mediating
variable is included. The mediating role of OSS will further
enhance the understanding of the CSR-FP relationship.

The results of the current study, consistent with prior studies,
also mention that CSR activities would increase employees’
commitment and engagement (Brammer et al., 2007; Sweeney,
2009), customer loyalty (Brammer and Millington, 2008; Lee
and Heo, 2009; Sweeney, 2009), increase enterprise reputation
(Brammer and Pavalin, 2006; Sweeney, 2009), and enhance
accessible social capital (Sweeney, 2009). Therefore, managers are
known to implement these CSR activities to obtain those benefits.

Limitations and Future Research Directions
The study was conducted in MFIs under immense pressure to
gain self-sustainability and market value for further investment

and outreach. Limited data was collected from managers of
microfinance institutions only, which can cause issues for
generalizability. Other studies should be conducted to compare

CSR activities on financial performance (FP) in MFIs and
conventional banks. A comparison of the findings generated
from primary data through the questionnaire and secondary data
(content analysis of financial statements) should be made to find
the best method of conducting this type of study. Corporate
governance also plays a vital role in implementing CSR activities
and the improvement of financial performance. Hence, corporate
governance should be used as a moderating variable to obtain the
validity of results.
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Impacts on Environmental and
Organizational Performance
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Daniel Adu1 and Majid Murad1

1 School of Management, Jiangsu University, Zhenjiang, China, 2 Lahore Business School, University of Lahore,
Lahore, Pakistan

This study aims to investigate the impact of stakeholders’ views on the practices
of green innovation (GI), consequent effect on environmental and organizational
performance (OP), and moderating influence of innovation orientation. A quantitative
method was employed for the sample size of 515 responses. To accumulate the data
from the respondents, convenient random sampling was used. Data were collected
from manufacturing and services firms through a field survey by using a closed-ended
questionnaire based in the Punjab province of Pakistan. The analysis was done using
the structural equation model of the partial least square analysis method. Our findings
proved a positive and significant link between stakeholders’ views on GI practices.
A significant association has been found between GI practices and environmental and
OP. The moderating effect was found to be negative but statistically significant. This
research offers numerous contributions and provides decision-making insinuations.

Keywords: innovation orientation, competitor pressure, employees’ conduct, green innovation, environmental
performance, organizational performance

INTRODUCTION

Resource limitations and environmental concerns have made sustainable operations of assets and
environmental pollution one of the major global issues. The economy’s overall development may
not go “hand in hand” with the reduction of pollution and sustainable management of resources
(Wang and Song, 2014). Building a sense of balance among high resource consumption and
development of economy relics is a constant challenge that forces organizations to run-through eco-
friendly professional deeds having high economic worth (Chan et al., 2012). Many organizations are
forced to adopt activities that generate and increase economic value (Porter and Kramer, 2019).

The excessive use of non-renewable resources prompted by speedy economic development has
hurt the atmosphere and elevated various environmental worries (Atlin and Gibson, 2017). To
preserve energy and lessen emissions of carbon, numerous countries have established agencies
and regulations for environmental sustainability and its protections; examples comprise limitations
on “chlorofluorocarbons, the sustainable development announcements of the Johannesburg world
summit,” and limits on the usage of few hazardous materials “electrical and electronic equipment
requirements, the European Union’s Restriction of Hazardous Substances Directive” (Weng et al.,
2015, p. 4998). Such impositions of rule and regulations have drawn the attention of environmental
supervisors (Zhu and Sarkis, 2004; Claver et al., 2007); they also have the same outcome in
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varying the management and competition practices between the
organizations (Feng and Chen, 2018). To adhere to the new eco-
friendly regulations, to have a positive branding image (Chen,
2008a; Hillestad et al., 2010), to improve their firms’ performance
and to have a competitive advantage (Claver et al., 2007; Rusinko,
2007), organizations have had to accept eco-friendly practices
(Afridi et al., 2020).

Numerous investigations examined factors altering green
innovations (GI) practices, such as environmental regulations,
ethics, legal systems, and supply chain (Feng and Chen, 2018;
Gao et al., 2018; El-Kassar and Singh, 2019; Seman et al., 2019).
Studies have also examined an increase in awareness, the general
public, and stakeholder pressure linked to green environmental
issues (Foo, 2018). Moreover, literature provides evidence of
optimized pressure from society, customers, and government
bodies to practice GI. However, the literature lacks findings on
the relationship of stakeholders’ pressure [competitor’s pressure,
government pressure, and employee conduct (EC)] about GI
practices. The manufacturing sector faces higher stakeholder
pressure due to possibly the highest waste-producing sector
(Chen, 2008b; Chang, 2011). The single industry was studied for
GI practices (Cordano et al., 2010; Lin and Ho, 2011). This study
fills the gap in investigating these constructs in the manufacturing
and service industries to enrich existing GI practices and
stakeholder pressure literature. Moreover, stakeholder pressure
(customer) was examined for GI in third party logistic firms
(Chu et al., 2019), as well as in express companies (Zhang et al.,
2020), and in manufacturing firms (Song et al., 2020). Those three
studies were conducted in China’s context, which highlights the
issue of conducting and focusing on the stakeholder pressure
in the manufacturing and service industries of Pakistan being a
developing economy in the initial stages of GI practices adoption
(Shahzad M. et al., 2020).

“Go-green” is an initiative mainly employed by firms to deal
with eco-friendly problems. Approaches to attain green abilities
and emerging eco-friendly practices have focused on attention
and discussion in the management sciences’ discipline over
the years (Ullah, 2017). To ease the acceptance of GI, firms
must consider the significant factors and precursors in their
business entities (Arfi et al., 2018). These comprise apprehensions
of consumers (Zhu et al., 2017), preferences of professionals
and owners (Huang et al., 2009), competency of suppliers
and partners (Chiou et al., 2011), government regulating
authorities and their regulations (Kammerer, 2009), and the
environmental, technological, and organizational factors of GI
practices (Lin and Ho, 2011). Green technologies consist of GI
practices (e.g., green product, process, managerial, and marketing
innovation) and the execution of green human resource
management practices (e.g., green training and development,
administrative support and culture, recruitment and selection,
compensation, and benefits). GI is a significant strategic enabler
to acquire justifiable development, as it practices energy-
saving, environment-protecting, waste-recycling, and pollution-
preventing methods (Albort-Morant et al., 2018). Furthermore,
GI can be divided into green product, green marketing, green
processes, and green management that are intended for eco-
friendly environment, decreasing consumption of energy and

increasing efficient use of the resource, control over pollution
emission, and waste recycling, improving the performance of the
organization and providing the pollution-free environment to
society at large scale (Seman et al., 2019).

Previous studies have witnessed some proofs of the impacts
of numerous drivers such as corporate environmental ethics
(El-Kassar and Singh, 2019), environmental regulations (Feng
and Chen, 2018), the legal system (Gao et al., 2018), and
green supply chain management practices (Seman et al., 2019)
on GI practices. To date, some systematic and comprehensive
investigations of the precursors and factors of GI have been
performed. Foo (2018) proposed that the increase in awareness
and pressure from the stakeholders and the general public have
necessitated organizations to be more transparent in facing
and handling green environmental issues of their supply base
execution. Hence, it is critical to focus on stakeholders’ views
in an organization on establishing and sustaining GI abilities
and practices. Then executives of organizations are involved
in examining the essential factors necessary for creating GI
practices. Are there pressures from established institutions’
regulations and competitor’s critical factors of GI? How should
firms have dealt with the concerns of both internal and
external stakeholders?

Furthermore, previous studies have concentrated on the
manufacturing sector as it is one of the most critical waste
producers that upset the balance of an environment. With rising
trepidations on global pollution, this industry is facing increasing
pressures from customers, society, and governing agencies to
save energy, resources, protect the eco-friendly environment and
maintain its sustainability (Chen, 2008b; Chang, 2011) or on a
single industry (e.g., Cordano et al., 2010; Lin and Ho, 2011). It
would be beneficial to offer an all-purpose model to investigate
issues about GI for both the service and manufacturing firms.
Therefore, in this study, we borrowed help from the “stakeholder
theory” (Freeman, 2010) to aid in our investigation methodology.
This theory has been utilized to get a comprehensive view
of a particular organization to examine stakeholders’ influence
(participants) on GI practices. To answer the stakeholders’
pressure, organizations should focus on an overall strategic plan
that involves and satisfies both internal and external stakeholder
groups (Bryson, 2018).

REVIEW OF LITERATURE

Stakeholder View (SV)
The word “stakeholders” was initially used by the “Stanford
Research Institute” in 1963 and was defined as “those groups
without whose support the organization would cease to exist”
(Friedman and Miles, 2006). While this concept was first
brought into a “strategic discipline” in 1984 by Freeman (1984),
stakeholders were not only separate from shareholders but
also involved in the decision-making process (Donaldson and
Preston, 1995; Mitchell et al., 1997). In an academic view,
the “stakeholder theory” holds a unique perspective for the
organizations and offers a diverse description of a firm’s structure
and everyday actions (Sulkowski et al., 2018). The stakeholder
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theory, founded on four indispensable grounds (Jones and Wicks,
1999), first suggests that organizations have associations with
several procedures, all of which are upset or pretentious by their
results (Laplume et al., 2008; Co and Barro, 2009). Second, such
links are recognized in the firms’ procedures and results and their
stakeholders’ firms’ views.

Third, stakeholders’ inherent value, and comforts cannot be
permitted to override the safeties of others (Clarkson, 1995;
Co and Barro, 2009). Fourth, the decision making of the
organizations is the central point (Alrowwad et al., 2017).
Stakeholder theory has been accepted for numerous ecological
scholarships in that it has been active in persuading both
company environmental sensitivity (Crane and Livesey, 2017)
and environmental policies (Salem et al., 2018). Although the
outcomes have been mixed, and the stakeholders’ views on
ecological management have been unpredictable. For example,
Jaaffar and Amran (2017) found that the organizations’ board
of directors is involved in deciding eco-friendly strategies and
policies while small business entities and proprietors decide GI
(Huang et al., 2009). In addition, in manufacturing organizations
in Germany, stakeholders have affected the firms’ selections
concerning ecological response forms (Murillo-Luna et al., 2008),
and they were confidently related with unproved GI (Wagner,
2007); in contrast, the association among eco-friendly policies
and stakeholders’ administration was not perfect in Belgian
organizations (Buysse and Verbeke, 2003). The review paper by
Seman et al. (2018) concludes that the stakeholders’ views have a
more considerable influence on GI practices.

Green Innovation (GI)
Works of GI are commonly divided into two types. The
first describes GI as a firm’s abilities (Gluch et al., 2009),
whereas the second defines GI as an organization’s environmental
practices (Lin and Ho, 2008; Ho et al., 2009). When it
comes to organizational practices, GI is described as “the
hardware or software innovation related to green products or
processes” (Song and Yu, 2018); it is proposed that GI comprises
management practices and technological advancements that
expand the environmental and organizational performance (OP)
and provide a competitive edge to the firms (Rennings, 2000).
Other researchers recommend that GI consists of unique or
altered systems, processes, products, and practices that provide an
advantage to the environment and subsidize firms’ sustainability
(Xie et al., 2019).

A recent study expresses GI as “the new or modified
products and processes, including technology, managerial,
and organizational innovations, which helps to sustain the
surrounding environment” (Ilvitskaya and Prihodko, 2018).
Moreover, GI may refer to “a creative initiative that reduces
negative environmental impacts or that yields environmental
benefits as it creates value in the market” (Chen et al.,
2006). GI is divided into two kinds, such as “green product
innovations” (providing new green products to consumers) and
“green process inventions” or “greening” business procedures
(Tang et al., 2018). Furthermore, due to the growing customer-
centered apprehensions concerning environmental protection,
ecological management has become a critical part of many

firms’ strategic policies and tactical plans (Chiou et al., 2011;
Khan et al., 2019).

Regulations related to an environment may lead toward a
“win-win situation” (Chan et al., 2018) since they can perform
dual tasks, increase profits and lessen pollution; It is proposed
that GI should be categorized distinctively from other innovative
maneuvers since it harvests not only a spillover consequence for
exploration and expansion efforts but also optimistic external
possessions such as enlargements in the atmosphere (Kammerer,
2009). A study by Feng et al. (2018) on the Chinese industry’s
manufacturing firms has shown that internal and external
environmental orientation is significantly associated with GI
practices. The utilization of GI practices inside and outside the
firms’ restrictions are vital for impacting both economic and
ecological performance goals (Khan and Qianli, 2017; Saeed
et al., 2018). Moreover, Lee et al. (2018) found that stakeholders’
pressure, organizational support, and societal expectations were
significant factors for the motivation to adopt GI practices and
corporate environmental responsibility (Shahzad F. et al., 2020).
Moreover, the study of Fernando et al. (2019) showed that
GI, regulation, supplier intervention, and technology have a
strong influence on sustainable performance mediated by service
innovation capabilities. The study by Famiyeh et al. (2018) also
supported eco-friendly practices, showing that environmental
management practices have direct and indirect positive effects on
environmental performance. Xie et al. (2019) used green product
innovation as a moderator for the green process innovation and
OP, but the study did not find the supported results.

PROPOSED FRAMEWORK AND
HYPOTHESIS DEVELOPMENT

Proposed Framework
This study involves the three dimensions of stakeholders’
view (e.g., competitor pressure, government pressure, and
employees conduct) as independent variables. Organizational
and environmental performance are used as dependent variables.
Moreover, GI practices (e.g., green product and green process)
are used as mediators, and the moderating role is performed by
innovation orientation (IO). A total of six hypotheses have been
suggested and showed in Figure 1.

Hypothesis Development
We followed “Freeman’s stakeholder framework” (Freeman,
2010). We used three stakeholders’ dimensions to view the
government’s and competitors’ pressure as external and
employees’ conduct as internal stakeholders. However, there
are various other dimensions, such as customer, community,
and supplier pressure. This study also treats both aspects of
stakeholder’s views as factors that are employing pressure
on the organizations and motivating the firms to improve
environmental practices. Identifying eco-friendly business
practices are becoming critical elements as organizations are
confronted with “both internal and external forces/pressures
from environmental agencies, governmental regulations,
stakeholders, competitors, customers and employees”
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FIGURE 1 | Conceptual model of the study.

(Wang and Song, 2014). Singh and El-Kassar (2018) conclude
that the stakeholders’ view (e.g., pressure by the government,
competitors, employees, customers, society, and suppliers,
respectively) positively influences the GI practices.

Competitors Pressure (CP)
Organizations generally act in response to the movements of
rivals and the operating industry. When competitors accept or
implement new eco-friendly practices, organizations in the same
sector will feel overstretched to reconfigure the structures and
policies (Durand and Georgallis, 2018). In short, organizations
need to be attentive to their competitor’s products/services,
actions, and norms and regulations of the industry they are part
of so that their innovation abilities are similar to others in the
industry. For instance, organizations must be conscious of new
energy-saving, waste-recycling, pollution-preventing methods,
and changes in processes used for the implementation and
paraphernalia that are accessible in the market. They are required
to have an eye on the methods their competitors have adopted to
lessen energy costs while restructuring process and reconfiguring
their manufacturing facilities to overtake/perform equivalent
to/better than their rivals. Thus, to endure competitive spots,
organizations may emulate competitors’ environmental practices
and actions, especially the front-runners in their industries
(Abrahamson and Rosenkopf, 1993). Singh and El-Kassar (2018)
found a positive relationship between stakeholders’ views and
GI practices. Furthermore, a study on 442 Chinese firms also

confirmed that competitors’ pressure provides organizations with
more significant incentives to adopt GI practices (Cai and Li,
2018). In another study (Yu, 2019), the results revealed that
formal and informal environmental regulation and pressures
have strong influences on food-making companies’ GI activities.
Thus, hypothesis 1 is established:

H1: Competitor’s pressure has a significant impact
on GI practices.

Governmental Pressures (GP)
Various scholarships have explored the association among
regulatory rules and environmental practices and have proposed
that governmental pressures (GP) is a crucial factor of external
stakeholders (He et al., 2018). Variations in regulations and
implementation of these changes by the government disturb
organizational activities concerning environmental management
(Yakubu, 2017). In particular, to compete internationally,
organizations must keep an eye on both international and
national laws to overcome any obstacle. The consistency
of the rules and organizations’ insights into the severity
of the regulations will define the degree to which firms
essentially execute environmental prevention practices (Bernauer
et al., 2007). The appropriate governance mechanisms and
structural design can successfully manage and supervise the
association between nature and mankind (Famiyeh et al., 2018).
Moreover, Tirabeni et al. (2019) showed that organizations
are reevaluating their manufacturing processes in response to
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“societal and governmental” pressures concerned with eco-
friendly well-being. Furthermore, the degree to which the
government enforces/supports the regulations has a substantial
influence on the firms’ environmental strategies (Lindell and
Karagozoglu, 2001; Zeng et al., 2011), creating a significant task
to examine. A study by Zhang et al. (2019) on 224 firms of
the manufacturing industry found that institutional pressure
significantly affects green supply chain management practices
and business performance. In a study by Huang et al. (2016),
results show that customer and regulatory pressure encourage
green response and increase performance. A survey by Fernando
and Wah (2017), based on Malaysian firms, concluded that
compliance with government regulations impacts environmental
performance. Hence, we suggest hypothesis 2:

H2: Governmental pressure has a significant impact
on GI practices.

Employee Conduct (EC)
Top management identifies the significance of environmental
prevention and their responsibility to impact strategic planning
and long-term goals related to environmental management.
Steady appreciation and consideration of environmental drivers
by the management should produce improved innovation
and overall performance. Additionally, an organization’s
future direction of ecological practices/activities mostly
depends on the top management’s commitment toward the
utilization of green practices and whether the executives can
motivate employees to actively contribute to environmental
management (Tang et al., 2018). The same circumstances
exist between employees. In a business, workforces are often
the originators of environmental practices (Daily and Huang,
2001). Organizations will strain to achieve ecological goals if
the personnel/workforce do not contribute to their policies
and strategies (Zhu et al., 2008). Thus, firms must arrange
and offer workshops and training on environmental concerns,
include suitable employees, and improve their obligation
to eco-friendly practices (Reinhardt, 1999). Yen and Yen
(2012) investigate the inside drivers motivating organizations
to utilize green activities such as the top management
commitment and relationships with vendors. The authors
found a direct association between the proposed constructs of
the study.

Furthermore, Gholami et al. (2013) examined senior
managers’ perceptions about situations and the significances
of using green practices. They presented that green technology
acceptance, top management attitude, and apprehension for
potential concerns are significantly interrelated. Moreover,
they found an optimistic connection between the adoption of
green practices and overall performance. The results from Cao
and Chen (2018) study show that when the top management’s
awareness increases, the association between coercive policies
and GI strategy becomes stronger. Soewarno et al. (2019) propose
that executives are responsible for making GI strategies that have
to be implemented by employees. Such innovation strategies
positively influence GI if applied appropriately. Thus, we propose
hypothesis 3:

H3: EC has a significant impact on GI practices.

Environmental Performance
In this study, we have assessed the firms’ overall performance into
two types: environmental and organizational. Environmental
performance (EP) can be defined as “the environmental
impact of a company’s activities on the natural surroundings”
(Klassen and Whybark, 1999). OP includes numerous
elements, both financial and non-financial (e.g., market
share, reputation, sales volume, stakeholders satisfaction, etc.)
(Venkatraman and Ramanujam, 1986).

Environmental performance encompasses the inclusion of
eco-friendly ingredients in products, less pollution, reduced
carbon emissions and waste at the source, advancements
in energy-savings, efficiency in utilization of resources,
reduction in the use of environmentally hazardous elements,
etc. (Zhu et al., 2010). Related to long-term ecological
impacts, an organization’s regulatory methods, processes,
practices including pollution protection, as well as resource
utilization and waste lessening, are more fruitful than
“end-of-pipeline solutions” (Sarkis and Cordeiro, 2001; De
Giovanni, 2012; Khan et al., 2019). Previous scholarships
proposed that advancement in the production process
and efficiency will upsurge opportunities to advance
environmental performance (Montabon et al., 2007). Along
with these, a study by Seman et al. (2019) on the 123-
manufacturing industry showed that GI practices significantly
improve environmental performance. Hence, we established
hypothesis 4:

H4: GI practices have a significant impact on
environmental performance.

Organizational Performance
Organizational performance can be assessed both “financially
and non-financially” (Gounaris et al., 2003). To control
environmental costs, organizations raise their productivity
by adopting GI practices (de Burgos-Jiménez et al., 2013).
Similarly, organizations can establish new markets and upsurge
their market share by employing and adopting environmental
activities and practices (Berry and Rondinelli, 1998; Berrone
et al., 2017). A long-term organization goal, advancement
into non-monetary performance can be demonstrated by
enlarged customer loyalty, newly joined customers, and an
improved image and reputation of an organization (Blazevic
and Lievens, 2004). Chen (2008a) suggested that innovators
in GI will gain the “first-mover advantage,” which indicates
an improved firm image, higher product prices, competitive
advantages, and new market opportunities. A study by Tang
et al. (2018) shows that GI practices have positive effects
on OP. Moreover, a study by Zhang and Walton (2017)
on 83 New Zealand firms concludes that GI has a positive
influence on the firms’ performance. Thus, hypothesis 5 is
constructed:

Hypothesis 5: GI practices have a significant impact on OP.
This study used IO as a moderator. It tested its

effect on the association among EC and GI practices
because the variable is allied with organizations’ policy
settings and culture, which primarily correlate to the
firm’s employees.
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Innovation Orientation
Innovation orientation is a strategic orientation that disturbs
firms’ innovation practices and functions as a guiding standard
for making strategy and enactment to increase an organization’s
innovativeness (Chen et al., 2011; Stock and Zacharias, 2011).
It defines a firms’ “openness to new ideas, technologies, skills,
resources, and administrative systems” (Zhou et al., 2005) and
a knowledge-sharing system that unites a learning viewpoint,
strategic guidelines, and trans-functional acclimation within a
firm to encourage innovation (Siguaw et al., 2006). IO is a
crucial factor in overwhelming competitors and advancing an
organization’s capability to effectively execute new products,
services, systems, and processes (Oke, 2007). Organizations with
a new innovative environment and management will motivate
and encourage employees to commence innovative conduct
(Ramus, 2018). Thus, we assume that an IO can advance the
association between EC and GI practices, as exemplified in
hypothesis 6:

H6: IO significantly moderates EC on GI practices.

RESEARCH METHODOLOGY

Instrument
Based on a review of the literature, we considered a structured
closed-ended questionnaire with 7 s. The first section includes
the demographical information of respondents. The second
to seventh sections include the measurement items related to
specific construct’s competitors’ pressure, governmental pressure;
EC; IO; GI practices; environmental performance, and OP. To
ensure the validity of the questionnaire and data, two pilot studies
were conducted. After that step, we adopted a field survey on
a large scale. All of the construct’s items were measured using
“five-point Likert-type scales in which 1 = strongly disagree,
5 = strongly agree.”

Data Collection and Sample
Data were collected from January 2019 to July 2019 from the
manufacturing and services firms of Punjab province in Pakistan
that have adopted GI practices. Convenient random sampling
techniques were adopted for selecting areas of the country.
Most of the organizations are based in Lahore, Faisalabad,
Sheikhupura, Gujranwala, and Multan. Data collected by field
surveys targeted the population, including the executives of
different departments such as marketing, human resource,
productions, operations, and other functional managers. After
the pilot study’s conduction, 550 questionnaires were distributed
among the respondents, out of which 520 were filled and
returned. This resulted in a response rate of 94.54% from a
random sampling method for data collection. Five forms were
removed from the analysis due to incomplete information, and
the remaining 515 were used in the analysis.

Measures of the Constructs
This study adopted a quantitative research technique and a
closed-ended questionnaire used for data collection. All of the
variables were assessed with multiple-item scales. In total, 46

question items, mainly related to the constructs, were used.
Competitor pressure was appraised by acclimating four items
from preceding studies (Christmann, 2004). GP were measured
by four items scale adapted from the studies of Zeng et al. (2011)
and Qi et al. (2010). EC was measured by four items scale taken
from Lindell and Karagozoglu (2001) studies and López-Gamero
et al. (2008). IO was measured by seven items scale gained from
the studies of Hurley and Hult (1998); Zhou et al. (2005), and
Siguaw et al. (2006). In this study, GI practices were measured
by nine items scale taken from the study of Chiou et al. (2011).
OP measured by eight items scale adapted from the study of
Blazevic and Lievens (2004) and Avlonitis et al. (2001). Moreover,
the environmental performance was measured by six items scale
adapted from Lin (2013) studies.

Common Method Bias
We used Harman’s single factor test to check the issue of common
method bias in the data. As per Harman’s methodology, if
all the factors merged into factor analysis, and the first factor
explains more than 50% of the data variance, there is an issue
of common method bias. Therefore, we used the dimension
reduction method in SPSS and merged all the factors into one
factor using a rotation matrix. The first factor’s results explained
38.23% of the total variance, which is less than 50% of the
variance. Thus, common method bias is not considered as the
problem in this study.

DATA ANALYSIS AND RESULTS

This study used the partial least squares (PLS) procedure of
structural equation modeling using Smart-PLS Version 3.0 to
assess the research model. This procedure was designated due
to the investigative nature of the study (Hair et al., 2011).
As recommended by Hair et al. (2013), this research applied
a two-step method for statistical analysis. In the first step,
the measurement model was analyzed. In the second step,
the structural relationships among the latent constructs were
assessed. This tactic was used to conclude both the reliability
and validity of the theoretical variables before the model’s
structural relationship was tested. Furthermore, Smart-PLS’s
main reason includes the extensive popularity and acceptability of
its application (Hair et al., 2012). It also includes comprehensive
information about the variables (Hair et al., 2011).

Sample Demographics
A sample of 515 employees represents the telecommunication
sector population in China, and demographical representation
was shown in Table 1. 392 (76.1%) respondents are male, and
the rest, 123 (23.9%) respondents are female. Also, 246 (47.8%)
respondents fall in the range of 31–40 years, followed by 219
(42.5%) in 20–30 years. From the education perspective, 291
(56.5%) respondents have a master’s degree, followed by 216
(41.9%) with a graduation degree, and the remaining (1.6%) with
higher than master degree education, respectively. Furthermore,
218 (42.3%) respondents have a job in the sales and marketing
department, 209 (40.6%) selected “other options,” apart from
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TABLE 1 | Demographical information.

Frequency %

Gender

Male 392 76.1

Female 123 23.9

Total 515 100

Age

20–30 219 42.5

31–40 246 47.8

41–50 50 9.7

Total 515 100

Education

Graduation 216 41.9

Master’s Degree 291 56.5

Higher Than Master’s Degree 8 1.6

Total 515 100

Department

HR 35 6.8

Financial 8 1.6

Sales and Marketing 218 42.3

Other 209 40.6

Total 515 100

Work Experience

1–5 years 127 24.7

5–10 Years 260 50.5

11–15 Years 125 24.3

Total 515 100

Salary (Rupees)

Below 20,000 11 2.1

40,000–60,000 159 30.9

Above 60,000 168 32.6

Total 515 100

Marital Status

Married 333 64.7

Single 182 35.3

Total 515 100

Bold values are the highest percentage values.

the HR and finance department. As for work experience, 260
(50.5%) respondents have 5–10 years of experience, followed by
127 (24.7%) with 1–5 years and the rest (24.3%) with 11–15 years
of experience, respectively. As mentioned in the table below, 168
(32.6%) respondents have a monthly income of more than 60,000
rupees. Out of 515 respondents, 333 (64.7%) are married, and the
rest, 182 (35.3%), are single.

Measurement of Model
The partial least square method was used to measure the
reliability and validity of the respective constructs. The
constructs’ internal reliability was evaluated by “Cronbach’s
Alpha (CA), and Composite reliability.” According to Gefen
et al. (2000) and Hair et al. (2013), CA should be greater than
0.7. Moreover, Hinton (2014) categorized four ranges of CA.
First, if the value falls in the range of 0.9, it falls in the area
of excellent reliability. Second, if it falls between 0.7 and 0.9,
it will have high reliability. Third, if it is in the range of 0.5

to 0.7, it will fall into the moderate area. Fourth, if it is <0.5,
it will be categorized as low. Table 2 shows that all of the
variables have values (e.g., CP = 0.851; GP = 0.829; EC = 0.851;
IO = 0.764; GIP = 0.829; EP = 0.799; and OP = 0.892) which
fall into the range of high reliability. Furthermore, to evaluate
the convergent validity, the average variance extracted (AVE)
is used. Fornell and Larcker (1981) and Bagozzi and Yi (1988)
propose that AVE’s value should be greater than 0.5. As per
results found in the table, all the values of constructs (0.691;
0.654; 0.627; 0.585; 0.598; 0.651; and 0.650) satisfied the rule of
thumb. Chin (1998) recommended that loadings have a value
greater than 0.5 because it indicates the constructs’ reliability.
The item’s value can be between 0.4 and 0.7, as the value
is also used by Umrani et al. (2018). Hence, all the loading
values are found in the range of 0.477 to 0.894. Hence, it is
proved that all the values satisfied the rule of thumb established
by the scholars.

Two methods were used to evaluate the discriminant
validity (e.g., used to measure either construct used in the
study well defined). Each construct is pure and not any
multicollinearity involved. The dependent variable was evaluated
by considering the correlations between the measures of
hypothetically intersecting variables) of the variables. First, it was
ensured that the cross-loadings of indicators should be greater
than any other opposing constructs (Hair et al., 2012). Second,
according to the criterion of Anderson and Gerbing (1988) and
Fornell and Larcker (1981), the “square root of AVE for each
construct should exceed the inter-correlations of the construct
with other model constructs” (Table 3). Hence, both methods
ensured the satisfaction of the results and validity. All the results
found in the study meet satisfactory status.

Another essential technique of partial least square to assess the
model’s validity and multicollinearity includes the Heterotrait–
Monotrait ratio. According to Henseler et al. (2015). HTMT is
the ratio of trait correlation to within correlation. The belief that
if the HTMT value is going to increase >0.9, it will lack the
discriminant validity, as mentioned in Table 4. Furthermore, it
is considered one of the most crucial technique to measure the
multicollinearity.

Structural Model
The table given below contains the values of the coefficient of
determination. It shows the percentage change in the dependent
variable incurred because of independent variables. Hair et al.
(2010) defined it as the proportion determined by independent
variables. In other words, it tells how much change in dependent
variable incurs because of the independent variable. Table 5
shows three models. In the path – 1: R2 of GI practice,
have a positive coefficient 0.716, and adjusted R2 0.713. It
entails that 71.6% of changes in GIP incur because of all the
independent variables. Path – 2 exhibited a 31.7% change in
EP. While path – 3 showed a 31.6% change in OP incurred
because of all the independent variables. According to Hair
et al. (2011) and Henseler et al. (2015), three values of the
coefficient of determination, 0.75, 0.5, or 0.25, which are called
substantial, moderate, or weak, respectively. If the co-efficient
of determination falls within the range of 0.75 or greater, it will
become significant. If it is between 0.25 and 0.75, it will become

Frontiers in Psychology | www.frontiersin.org 7 January 2021 | Volume 11 | Article 553625125

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-553625 January 12, 2021 Time: 16:26 # 8

Wang et al. Green Innovation and Performance

TABLE 2 | Measurement model.

Constructs Items Loadings CA CR AVE

Competitor Pressure 0.851 0.899 0.691

Industry initiatives/associations advocate the simple mentation of worldwide environmental standards by
firms.

CP1 0.810

Our major competitors set worldwide environmental standards for their operations and products. CP2 0.829

Our major competitors implement environmental strategies on a worldwide basis. CP3 0.857

Environmental strategies that we implement in one country affect considerably our environmental reputation
with competitors in other countries.

CP4 0.828

Government Pressure 0.829 0.882 0.654

Regulation for green construction is stringent. GP1 0.894

Future regulation for green construction is predictable. GP2 0.699

Regulations for green constructions have considerable impact on business entities. GP3 0.798

Regulations for green constructions effectively deal with issue regarding greening of construction process. GP4 0.832

Employees Conduct 0.851 0.894 0.627

The top management’s behavior inspired the acceptance of change by all the other organization members. EP1 0.810

The employees were able to take initiatives and decisions on their own thanks to the encouragement of
authority delegation.

EP2 0.833

The employees were aware of the progress made in their work are as new knowledge, new practice
development.

EP3 0.803

All the organization members knew and shared the firm’s mission and objectives. EP4 0.746

Innovation orientation 0.764 0.848 0.585

Technical innovation, based on research results, is readily accepted. IO1 0.737

Management actively seeks innovative ideas. IO2 0.660

Innovation is readily accepted in program/project management. IO3 0.823

People are penalized for new ideas that don’t work. IO4 0.826

Our firm pays close attention to innovation. IO5 0.762

Our firm emphasizes the need for innovation for development. IO6 0.742

Our firm promotes the need for development and utilization of new resources. IO7 0.822

Green Innovation Practices

Lower consumption of e.g., water, electricity, gas, and petrol during production/use/disposal. GIP1 0.809 0.829 0.881 0.598

Recycle, reuse, and remanufacture materials or parts. GIP2 0.863

Use of cleaner or renewable technology to make savings (such as energy, water, waste.) GIP3 0.698

Redesign of production and operation processes to improve environmental efficiency. GIP4 0.666

Redesigning and improving products or services to meet new environmental criteria or directives. GIP5 0.813

The company uses less or non-polluting/toxic materials that are environmentally friendly. GIP6 0.852

The Company uses materials that are easy to recycle, reuses, and decompose. GIP7 0.782

The Company recovers company’s end-of-life products and recycling. GIP8 0.721

The company uses eco-labeling. GIP9 0.790

Organizational Performance 0.892 0.918 0.650

The use of green innovation increased your sales directly (form environmental friendly products). OP1 0.800

The use of green product increased your overall sales (from other types of products as well). OP2 0.846

The use of green innovation preserved your current customers. OP3 0.826

The use of green innovation attracted new customers. OP4 0.737

The use of green innovation increased your market share. OP5 0.832

The use of green innovation increased your overall profitability. OP6 0.791

The use of green innovation enhanced the financial position of the firm. OP7 0.812

The use of green innovation enhanced the firm’s mental image among customers. OP8 0.784

Environmental Performance 0.799 0.877 0.651

Reduction of air emission. EP1 0.890

Reduction of hazardous waste/scrap. EP2 0.889

Reduction in consumption of gasoline/fuel. EP3 0.891

Partnership with green organizations and suppliers. EP4 0.852

Improvement of environmental compliance. EP5 0.799

Use of environmentally friendly material. EP6 0.762

CA, Cronbach’s Alpha; CR, Composite Reliability; AVE, Average Variance Extracted.
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TABLE 3 | Discriminant validity coefficients.

1 2 3 4 5 6 7

CP 0.831*

EC 0.751 0.792*

EP 0.606 0.462 0.807*

GP 0.50 0.493 0.42 0.809*

GIP 0.777 0.705 0.563 0.544 0.773*

IO 0.802 0.684 0.517 0.478 0.709 0.765*

OP 0.465 0.502 0.429 0.797 0.562 0.472 0.806*

*Bold values represent the square root of average variance extracted (AVE).

TABLE 4 | Heterotrait – Monotrait (HTMT) ratio.

1 2 3 4 5 6 7

Competitor pressure

Employee conduct 0.846

Environmental performance 0.604 0.493

Governmental pressure 0.444 0.478 0.351

Green Innovation Practices 0.778 0.717 0.55 0.486

Innovation orientation 0.667 0.65 0.424 0.379 0.75

Organizational performance 0.496 0.572 0.454 0.749 0.614 0.445

TABLE 5 | Analysis of R2.

Path R square R square adjusted Decision

1. GI practices 0.716 0.713 Moderate

2. Environmental performance 0.317 0.315 Moderate

3. Organizational performance 0.316 0.315 Moderate

moderate. If it falls below 0.25, it will be considered weak. Hence,
the study’s value, which is shown in the table underneath, falls in
a moderate range.

Analysis and Discussion
The competitors’ pressure, governmental pressure, EC, and
GI practices are concentrated on environmental and OP. The
manufacturing and servicing industries of the country were
examined, which account for greater than 70% contribution to
the GDP of the country. A cohesive framework was developed
under the investigation of theory, and it stated that the
stakeholders’ dimensions have positive and significant effects on
the GI practice, and which, in turn, has positive and significant
impacts on environmental and OP.

In the study, six hypotheses were constructed. Among them,
five were a direct hypothesis, and one was proposed for the
moderation effect. As exhibited in Table 6 and Figure 2, the
first direct hypothesis H1 related to the influence of competitor
pressure on GI practices. The findings show that competitive
pressure positively and significantly impacts GI practices with
a coefficient value of 0.271, t-value 5.543 > 2, and p-value
0.000 < 0.05. The hypothesis results were found consistent with
the study of El-Kassar and Singh (2019). Moreover, we tested
H2 governmental pressure positively related to GI practices.
The results indicate that governmental pressure positively and

TABLE 6 | Path coefficients and hypothesis testing.

Hypothesis Relationship Path coefficient S. D t-value p-value Decision

Direct effect

H1 CP→GIP 0.271 0.049 5.543 0.000** Supported

H2 GP→GIP 0.123 0.027 4.598 0.000** Supported

H3 EC→GIP 0.185 0.042 4.368 0.000** Supported

H4 GIP→EP 0.563 0.038 14.653 0.000** Supported

H5 GIP→OP 0.562 0.035 16.15 0.000** Supported

Moderating effect

H6 IO × EC→GIP −0.063 0.02 3.137 0.002 Supported

**p-value = 0.05, t-value = 2.

significantly impacts GI practices with a positive coefficient value
of 0.123, t-value 4.598 > 2, and p-value 0.000 < 0.05. The second
direct hypothesis H2, won the vote of support and was consistent
with the results from a previous study of Sezen and Çankaya
(2013) and Fernando and Wah (2017). Our third hypothesis, H3,
is associated with EC and GI practices. The output illustrates that
EC positively influenced GI practices with coefficient value of
0.185, t-value 4.368 > 2, and p-value 0.000 < 0.05. Hypothesis
results were found consistent with the study of Yen and Yen
(2012), Gholami et al. (2013), and Soewarno et al. (2019).

Furthermore, we discussed the H4 the direct effect of GI
practices on OP. The findings show that GI practices positively
and significantly affect OP with a positive coefficient value of
0.563, t-value 14.653 > 2, and p-value 0.000 < 0.05. Hypothesis
results were consistent with the previous study of Seman et al.
(2019). Besides, we tested the direct effect of GI practices
on environmental performance. We found that GI practices
positively related to environmental performance with a positive
coefficient of 0.562, t-value 16.15 > 2, and p-value 0.000 < 0.05.
The hypothesis was supported and consistent with the studies
of Zhang and Walton (2017) and Tang et al. (2018). Finally, the
sixth hypothesis H6 was constructed for moderation interaction
effects, and its results were found statistically significant with
a negative coefficient value of −0.063, t-value 3.137 > 2, and
p-value 0.000 < 0.05. In conclusion, the results of all direct
hypotheses were found with a positive path coefficient and
statistically significant with a t-value > 2 and p-value < 0.05
and the interaction graph presented in Figure 3. However, the
moderation hypothesis was found statistically significant, with
a negative coefficient value. Therefore, it is proven that all the
variables used in the study affect GI practices and the firms’
overall performance.

CONCLUSION AND IMPLICATIONS

Conclusion
“Go green” has been forcing internationally dynamic
organizations to improve their green competencies endlessly,
execute GI practices to prevent the environment from degrading
further, and advance overall firms’ performance. Therefore,
this study aims to identify the key factors affecting on the GI
practices and its impact on OP from stakeholders’ perspectives.
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FIGURE 2 | Structural model of the study.

FIGURE 3 | Interaction graph EC × IO and GIP.

From the results, it is concluded that competitive pressure has a
positive and significant impact on GI practices (Abrahamson and
Rosenkopf, 1993; Cai and Li, 2018; Durand and Georgallis, 2018;
Singh and El-Kassar, 2018; Yu, 2019) as well as that governmental
pressure has a positive and significant impact on GI

practices (Lindell and Karagozoglu, 2001; Bernauer et al., 2007;
Zeng et al., 2011; Huang et al., 2016; Fernando and Wah,
2017; Yakubu, 2017; Famiyeh et al., 2018; He et al., 2018;
Tirabeni et al., 2019; Zhang et al., 2019). Furthermore, it can
be seen from our results that employee’s conduct is positively
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influenced by GI practices (Reinhardt, 1999; Daily and Huang,
2001; Zhu et al., 2008; Yen and Yen, 2012; Gholami et al., 2013;
Cao and Chen, 2018; Tang et al., 2018; Soewarno et al., 2019).
Also, our results conclude that GI practices have a positive and
significant effect on OP (Berry and Rondinelli, 1998; Gounaris
et al., 2003; Blazevic and Lievens, 2004; Chen, 2008a; de Burgos-
Jiménez et al., 2013; Berrone et al., 2017; Zhang and Walton,
2017; Tang et al., 2018). The findings of the study suggest that
GI practices positively related to environmental performance.
From the findings, it is also concluded that the moderation
effect of IO was found statistically significant but with a negative
coefficient value. The study also describes significant implications
and suggestions to the managers and policymakers.

Implications
The present study delivers numerous researches “contributions
and managerial implications.” First, this study presented that GI
practices disturb not only EP but also OP. GI should be seen
not only as responsive contentment of management requirements
but as a pre-emptive exercise to advance a competitive advantage
and the firm’s performance (de Burgos-Jiménez et al., 2013).
This pragmatic sign proposes that when organizations generously
emphasize GI practices, they can promote both “financial and
non-financial” performance. Top management executives can
play a crucial role in carrying the significance of GI to all
stakeholders. Second, both industrial and service organizations
were investigated in the model. The data collected from both
the sectors/industries showed no difference, and the results were
the same. “Go green” is a significant issue for both divisions. GI
practices need to be endlessly accepted in the product, process,
marketing, management innovation, or all, regardless of industry.
Finally, this study showed a statistically significant moderation
effect of IO on EC concerning GI practices. However, we propose
that the top management or executives accentuate innovation
and inventiveness in their firm’s culture. The effort to raise
the constituents of innovation is critical to the existence and
sustainability of firms.

LIMITATIONS AND FURTHER RESEARCH

Although this research study delivers valuable intuitions, some
limitations should fuel further investigations. First, the study

was conducted in Pakistan, which only included significant
areas of the country; small cities were ignored in the
research. Second, an executive’s insights into GI practices
and consequences are stranded in specific-industry norms.
However, to focus on the conclusions’ larger generalizability,
we invite scholars to replicate our study but in diverse
perspectives and countries. Future studies should include other
dimensions of the stakeholders’ view with the mediation of
market innovation and management innovation. HR practices
can also moderate the relationship between stakeholders’ views
and GI practices. Last, the mediation effects need to be
explored further.
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Descriptive statistics.

Items Mean Median Min Max SD Excess Kurtosis Skewness

OP1 3.737 4 1 5 0.799 0.195 −0.319

OP2 4.171 4 2 5 0.835 −0.192 −0.731

OP3 4.029 4 2 5 0.837 −0.456 −0.494

OP4 4.05 4 2 5 0.794 −0.629 −0.371

OP5 3.775 4 1 5 0.914 0.086 −0.581

OP6 3.99 4 1 5 0.906 −0.45 −0.499

OP7 4.031 4 1 5 0.883 −0.131 −0.621

OP8 2.324 3 1 5 0.722 −0.192 −0.571

GP1 4.072 4 1 5 0.935 −0.158 −0.729

GP2 3.897 4 1 5 1.01 0.207 −0.756

GP3 3.763 4 1 5 0.998 −1.054 −0.193

GP4 4.004 4 1 5 0.929 −0.666 −0.519

EP1 3.802 4 1 5 1.033 −0.005 −0.687

EP2 3.981 4 1 5 0.997 0.239 −0.869

EP3 4.023 4 1 5 0.918 0.721 −0.863

EP4 3.353 3 1 5 1.139 −0.4 −0.407

EP5 3.821 4 1 5 0.821 −0.213 −0.731

EP6 4.721 4 1 5 0.945 −0.172 −0.261

CP1 3.82 4 1 5 0.864 0.582 −0.624

CP2 3.946 4 1 5 0.893 −0.184 −0.484

CP3 3.697 4 1 5 0.9 −0.304 −0.441

CP4 4.014 4 1 5 0.936 0.298 −0.783

IO1 3.928 4 1 5 0.986 1.148 −1.064

IO2 2.92 3 1 5 1.339 −1.155 0.01

IO3 2.792 3 1 5 1.311 −1.253 −0.001

IO4 3.779 4 1 5 1.117 −0.232 −0.745

IO5 3.975 4 1 5 0.962 −0.404 −0.632

IO6 4.002 4 1 5 1.032 0.339 −0.938

IO7 3.272 3 1 5 1.134 −0.467 −0.508

EC1 3.831 4 2 5 0.771 −0.518 −0.133

EC2 3.817 4 2 5 0.736 −0.042 −0.314

EC3 3.802 4 1 5 0.868 0.322 −0.535

EC4 3.852 4 2 5 0.869 −0.687 −0.28

GIP1 3.579 4 1 5 1.037 0.453 −0.819

GIP2 3.371 4 1 5 1.267 −0.688 −0.579

GIP3 3.495 4 1 5 0.929 0.267 −0.597

GIP4 3.338 4 1 5 1.105 −0.335 −0.568

GIP5 3.621 4 1 5 0.915 0.767 −0.796

GIP6 4.068 4 2 5 0.884 −0.226 −0.708

GIP7 3.252 3 1 5 1.064 −0.507 −0.216

GIP8 3.724 4 1 5 0.869 0.944 −0.699

GIP9 3.864 4 1 5 0.871 0.459 −0.636
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