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Highlights

• This study examines the institutional determinants of peer effects on cash holdings.
• Peer effects on corporate cash holdings vary significantly with institutional development.
• Mimicking is more pronounced in environments with developed national institutions.
• Mimicking corporate cash holdings has real implications on shareholder value.

Abstract
Analysing a large firm-level dataset from 47 countries, we document robust and
significant positive peer effects on cash holdings. Specifically, a firm increases cash
holdings, on average, by 5%—7% in response to a one standard deviation increase
in peer firms’ cash holdings. However, this response is heterogeneous — being rel-
atively higher in countries with well-developed legal systems, higher national gov-
ernance quality and more developed capital markets. These findings are consistent
with rivalry-based motives of mimicking, where firms mimic to stay abreast or ahead
of rivals in increasingly competitive product markets. We further find that mimick-
ing is not a sub-optimal strategy per se as it is beneficial in good economic states
but less beneficial or distracting in bad economic states. Our findings are important
as peer effects not only have real implications at the firm level but could potentially
attenuate or amplify firm-specific shocks within and across industries and countries,
more so, with increased globalisation.
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“Industry benchmarking is the first essential step for many companies looking to
optimise their working capital.” — J.P Morgan, Working Capital Index: the 2019 Guide

to helping companies benchmark for success.

1 Introduction

There is a heightened interest in understanding whether peer effects influence corpo-

rate decisions as they could potentially attenuate or amplify firm-specific or idiosyncratic

shocks. The attenuation or amplification arises from managers considering the policies of

their peers or rivals when making critical or strategic decisions. Examples of where such

peer effects have been reported include, among others, executive remuneration, capital

structure, cash holdings, trade credit, dividends, earnings management, stock market en-

try, corporate social responsibility, risk aversion, innovation (research and development),

corporate taxes and investments.1 The implications arising thereof are of interest to aca-

demics, practitioners, and policymakers as firm-specific or idiosyncratic shocks potentially

have ripple effects within and across industries and countries.2

Notwithstanding the above contributions, some interesting questions remain unan-

swered: Do peer effects matter across countries? If so, how does institutional development

impact peer effects? Do imitative strategies benefit or harm the firm? These questions

remain open as the studies mentioned above focus on within-industry and -country peer

effects in the US, which is institutionally distinct from other countries, especially emerging

economies beleaguered by weak institutions. As such, institutional development signifi-

cantly influences several aspects of the firm’s operations or activities.3 To the best of our

knowledge, Francis et al. (2016), the only cross-country study on peer effects, finds that
1Several studies report significant peer effects on executive remuneration (Albuquerque et al., 2015;

Bizjak et al., 2008, 2011; Cadman and Carter, 2013; Lewellen, 2013), capital structure (Bernard et al.,
2020; Fairhurst and Nam, 2018; Francis et al., 2016; Leary and Roberts, 2014; Lee et al., 2017; Kalda,
2020), cash holdings (Chen et al., 2019), trade credit (El Ghoul and Zheng, 2016; Gyimah et al., 2020),
dividend payouts (Adhikari and Agrawal, 2018; Grennan, 2019; Yan and Zhu, 2020), earnings manage-
ment (Du and Shen, 2018; Matsumoto et al., 2020), stock market entry (Kaustia and Knüpfer, 2012;
Kaustia and Rantala, 2015), corporate social responsibility (Cao et al., 2018), risk aversion (Ahern et al.,
2014), innovation (Bui et al., 2019; Im and Shon, 2019; Machokoto et al., 2021), taxes (Bird et al., 2018)
and investments (Foucault and Fresard, 2014; Frydman, 2015).

2Fuertes and Robles (2021) find supporting evidence for the transmission of bank-specific or id-
iosyncratic shocks to peer banks. Specifically, they document that changes in a bank’s CDS spread
significantly impact the shareholder value of peers. Similarly, Wu et al. (2020) find significant spillover
effect of information from mergers and acquisition of peer firms on the firm’s investments.

3Several studies document the significant impact of institutional factors on corporate financing deci-
sions (see Francis et al., 2016; Orlova and Sun, 2018; Oztekin and Flannery, 2012).
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peer effects are more pronounced on capital structure in environments where the need

to signal the firm’s quality (signalling motive — mostly in developed markets) and learn

from peers or rivals (learning motive — mostly in developing markets) is high. However,

whether institutional development matters for peer effects on other corporate decisions

remains an open empirical question, more so for internal financing sources such as cash

holdings.

This study departs from the extant literature focusing on the US and examines

whether peer effects matter on cash holdings across countries with varied institutional

settings. Our focus is motivated by the lack of comprehensive peer effects studies on

cash holdings despite the marked surge in corporate cash holdings over the past decades4

and anecdotal evidence highlighting significant benchmarking in working capital manage-

ment.5 Underlying our empirical investigation are two counteracting motives or reasons

for mimicking gleaned from the literature; on the one hand, firms mimic peers to gain

or learn valuable information — the information-based or learning-based motive of mim-

icking, and on the other hand, they do so to keep abreast with rivals or competitors

— the rivalry-based motive of mimicking (Lieberman and Asaba, 2006). Therefore, it

is a priori unclear if and why firms mimic their peers’ financial policies, more so, for

other institutionally distinct countries and understudied corporate policies such as cash

holdings.

To address the above research gap and reconcile the divergent motives for mimicking,

we hypothesise that peer effects on cash holdings are likely to matter across countries

but vary conditional on institutional development in a way that enables us to discrimi-

nate among competing propositions for mimicking. We contend that the learning-based

motives for imitating are likely to be pronounced or exert more influence in countries

associated with high levels of information asymmetry or opaqueness, which increases in-

formation search effort and costs. In such an environment, the hoarding of cash by peers

perceived to have superior information might send a credible signal to less informed firms
4Several studies report marked increases in cash holdings (see Dittmar and Thakor, 2007; Foley et al.,

2007; Bates et al., 2009; Brown and Petersen, 2011; Andrén and Jankensgård, 2015).
5See the J.P Morgan, Working Capital Index: the 2019 Guide to Helping companies benchmark for

success. https://www.jpmorgan.com/jpmpdf/1320747434298.pdf.
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about future investment opportunities (Chen et al., 2019). Thus, in this context, mim-

icking cash holdings might serve as a cost-effective strategy to minimise the effort and

cost of searching for information. At the same time, product markets in less-developed

countries are more concentrated (see UNCTAD, 2017), thereby making mimicking for

reasons linked to the rivalry-based theories less plausible.

In contrast to the above discussion, the rivalry-based motives of mimicking are likely

to predominate or exert more influence in countries with more developed institutions

as product market competition or jostling for market positions is intense. The high

transparency or information disclosure that characterises such developed markets makes

mimicking to gain valuable information from rivals — the learning-based motive — less

pressing as information search effort and costs are lower. For our case of mimicking cash

holdings, which have surged significantly in developed markets, the rivalry-based motive

is more plausible as it is increasingly becoming a source of strategic flexibility.6 This situ-

ation is more likely to be pronounced as economies transition from a manufacturing base

towards a service and technology-oriented base (knowledge-based capital). As reported

by Bao et al. (2012), Bates et al. (2009), Brown and Petersen (2011) and He and Wintoki

(2016), such a transition to knowledge-based capital entails increased reliance on internal

financing sources such as retained earnings and cash.

Using a large sample of 25,650 firm-year observations from 47 countries over the period

1990—2019, we find significant positive peer firm effects on cash holdings. Specifically,

our results which are robust to endogeneity concerns and the reflection problem of Manski

(1993) suggest that, on average, a firm increases cash holdings by 5%—7% in response

to a one standard deviation increase in peer firms’ cash holdings. This responsiveness

which is significantly higher than reported in the US by Chen et al. (2019), highlights the

central role of cash holdings in hedging against future shortfalls and enhancing financial

flexibility, especially when access to external finance is limited. In further analyses, we

find evidence suggesting that firms mimic both increases and decreases in peer firms’ cash

holdings, with the former being more pronounced relative to the latter. These findings are
6See, Bates et al. (2009), Bao et al. (2012) and He and Wintoki (2016).
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robust to alternative model specifications, endogeneity issues, using alternative peer firm

reference groups, and controlling for industry, country and year fixed effects, and several

firm-specific and macroeconomic factors. Overall our study provides new corroborative

evidence on the importance of peer effects or industrial dynamics in shaping corporate

decisions and how firms respond to their peers or rivals across countries.

We further document significant heterogeneity in peer effects conditional on several

measures of institutional development. To this end, we partition our sample into two

subgroups based on the median of the rule of law, property rights, regulatory quality,

control of corruption, government effectiveness, financial development, financial institu-

tions, financial markets and national income level. Specifically, we find that peer effects

are significant and more pronounced in countries with developed legal systems, higher

national governance quality and developed capital markets. These findings show that the

international data does not support the learning-based motive (Lieberman and Asaba,

2006), as mimicking is less pronounced and not significant in less-developed economies,

a context where the need to learn (new information or insights) from rivals or peers

is more pressing. Instead, the international data support the rivalry-based proposition

(Lieberman and Asaba, 2006), as peer effects are only significant for firms in developed

economies. The need to enhance financing and strategic flexibility are more pressing for

firms in developed markets due to the increasingly competitive product markets, espe-

cially with the transition from a manufacturing base (tangibles) towards a service and

technology base (intangibles). Therefore, the learning-based motive is less plausible in

this context as developed markets are more informational efficient, which reduces the need

for imitating rivals or peer firms to learn new or valuable information. As such, firms

operating in this more informational efficient context are likely to imitate cash holdings

for reasons linked to enhancing or attaining financing flexibility, enabling them to stay

abreast with or ahead of competitors.

Our final analyses show significant positive effects of mimicking cash holdings on

shareholder value, with this impact being more pronounced for firms in developing coun-

tries than those in developed countries. We interpret the positive and more pronounced
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peer effects for countries with less-developed institutions as suggestive evidence of the

benefits of mimicking cash holdings which takes the form of enhanced financial flexibility.

Notably, maintaining or improving financial flexibility is per se more valuable in devel-

oping markets where access to external financing is limited. However, mimicking is less

beneficial or detrimental in bad economic states (crisis period) relative to good economic

conditions (pre-crisis period). We attribute these findings to the distractions of mimicking

behaviour, which are apparent during the financial crisis when resources should be used

to the fundamentals. Our international dataset supports this interpretation as we further

find that while non-mimicking firms burnt through cash to fend off the adverse effects

of the financial crisis, mimicking firms surprisingly maintained or increased their cash

balances. Overall, our results, which are robust to using different approaches for identi-

fying mimicking (non-mimicking) firms, suggest that mimicking has real implications on

shareholder value.

To the best of our knowledge, our study is the first to extend the study of peer effects

on cash holdings to other understudied countries, which are institutionally distinct from

the US. In doing so, we test findings in the extant literature using an independent in-

ternational sample that increases our ability to discriminate among alternative and often

contrasting motives for mimicking. Peer effects emerge from our analyses as critical de-

terminants of cash holdings in addition to other firm-specific and macroeconomic factors.

Our further investigations reveal new empirical evidence suggesting that peer effects on

cash holdings vary significantly with institutional development. This finding, which is

central to our study, suggests that institutional development matters not only for the

decision to hoard or disgorge cash but extends to whether or not firms mimic their rivals

or peers’ cash holding policies. Our findings are essential as peer effects could potentially

transmit firm-specific or idiosyncratic shocks within and across industries and countries.

We also explore, for the first time, the financial implications of mimicking cash hold-

ings. For this part of our analysis, we use a quasi-natural experiment in the form of the

financial crisis, which is primarily exogenous (it originated in the US sub-prime mortgage

crisis), hence, orthogonal to local investment opportunities and credit market conditions.
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In this respect, our study differs from Fairhurst and Nam (2018), who find that mimick-

ing capital structure increases the financial risk (the probability of default) and reduces

future profitability. Instead, we conjecture that the financial implications of mimicking

peer firms’ capital structure are markedly different from those for cash holdings. This

situation arises as mimicking increases in capital structure might inadvertently increase

financial distress while mimicking cash holdings hedges against financial distress and en-

hances financial flexibility. Mimicking cash holdings strengthen rather than weaken the

firm’s strategic position, which ultimately boosts firm performance and shareholder value.

Therefore, there is a much higher incentive, ceteris paribus, to mimic cash holdings given

its positive effects on firm performance and shareholder value.7

The rest of our paper is organised as follows. Section 2 presents the literature review

and hypotheses. Section 3 describes the methodology used. Section 4 presents that

data. Next, Section 5 presents and discusses the empirical results. Section 6 presents the

robustness tests, and Section 7 summarises and concludes.

2 Literature review and hypotheses

The motives for mimicking can be broadly categorised into information and rivalry-

based theories (Lieberman and Asaba, 2006). On the one hand, the information-based

theories posit that managers mimic policies of peers they perceive to be leaders to learn

about the uncertain market prospects and, in the process, reduce information search effort

and costs (see Fairhurst and Nam, 2018; Francis et al., 2016; Grennan, 2019; Leary and

Roberts, 2014; Lieberman and Asaba, 2006). Consistent with this proposition, several

studies report empirical evidence suggesting that mimicking is more likely amongst firms

with the greatest motivation to learn (Foucault and Fresard, 2014; Francis et al., 2016;

Leary and Roberts, 2014). In particular, smaller, less profitable, non-dividend paying and

unrated firms have a stronger incentive to mimic their rivals to learn (Leary and Roberts,

2014). Such firms are usually credit-constrained and likely to have no comparative advan-
7Mimicking capital structure is less likely to be pronounced within developing markets as access to

external finance is limited (Guariglia and Yang, 2018). Where available, external finance tends to be
costly (Machokoto, 2020), predominantly short-term in nature (Sorge et al., 2017) and has restrictive
covenants (Gwatidzo and Ojah, 2014). The slower adjustment speeds of capital structure relative to
cash holdings provide supporting evidence of the differences in adjustment costs between internal and
external forms of financing (see Oztekin and Flannery, 2012; Orlova and Rao, 2018).
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tages in gathering new information or insights (Chen et al., 2019). Consequently, these

firms mimic to avoid or reduce information search effort or costs strategically (Lieberman

and Asaba, 2006). For our case, the accumulation of cash reserves enhances a firm’s

ability to fund investments (financial flexibility); hence, it is likely to send a cost-effective

and more credible signal to rival firms about future investment opportunities (Chen et al.,

2019). Therefore, firms mimic the cash holdings of their rivals or peers to learn or gain

new information about future investment opportunities or market prospects.

On the other hand, rivalry-based theories posit that firms mimic their peers or rivals

as a preemptive tool to maintain or gain a competitive advantage in the product market

(Lieberman and Asaba, 2006). In the case of cash holdings, firms can strategically use

cash reserves to enact barriers to entry through either aggressive pricing (Bolton and

Scharfstein, 1990) or funding investments in innovation aimed at enhancing their market

position (Aghion et al., 2005; Machokoto et al., 2021). Thus, increases in cash holdings

by rivals or peer firms might prompt a firm to similarly hoard cash. By mimicking peer

firms’ cash holdings, a firm can maintain or bolster its competitive position in the product

market.8 Against this background, we formulate and test the following hypothesis:

Hypothesis 1: Peer effects have a positive effect on cash holdings.

To better understand the forces or motives driving mimicking, we next examine

whether peer effects vary with the strength and quality of national institutions. For

this study, we define less/more developed institutions based on the rule of law, property

rights, regulatory quality, control of corruption, government effectiveness, financial devel-

opment, financial institutions, financial markets, MSCI Index (Morgan Stanley Capital

International Market Framework), national income level. In addition, given the multi-

faceted nature of institutions and for robustness, we also use political stability, newspaper

circulation, foreigner ownership, innovation (Researchers in R&D per million people) and

legal origin as alternative proxies for institutional development.

We hypothesise that variations in institutional development influence mimicking be-
8This prediction is supported by Chen et al. (2019), who finds that a firm responds to the growth in

a competitor’s size by hoarding more cash.
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haviour on cash holdings. Specifically, peer effects are more likely to matter for learning-

based reasons in emerging markets due to high information asymmetry, low transparency,

and constrained credit supply. In such an environment, the actions or activities of peer

firms perceived to have superior information might send a credible signal to less informed

rivals about potential investment opportunities or market prospects. This conjecture is

plausible for cash holdings, which are vital for enhancing financial flexibility (see Ang and

Smedema, 2011; Denis, 2011; Marchica and Mura, 2010), especially in developing capital

markets where access to external finance is limited. Consistent with our narrative, Faulk-

ender and Wang (2006), and Denis and Sibilkov (2010) find that cash is more valuable

for firms likely to experience difficulties in accessing external finance. The high infor-

mation asymmetry and low information disclosure synonymous with emerging markets

also imply that firms expend considerable effort and resources to get actionable market

insights or information. This argument is supported by Fairhurst and Nam (2018), who

find that firms mimic their peers’ financing policies to avoid information search effort and

costs. Against this background, firms are more likely to mimic rivals or peer firms’ cash

holdings for learning-related motives in countries with high information asymmetry or

low transparency — less-developed institutions.

In contrast, peer effects on cash holdings are also likely to matter for rivalry-based mo-

tives, especially in developed markets characterised by high product market competition.

Lyandres and Palazzo (2016) find supporting evidence for this prediction as they report

that the intensity of product market competition significantly influences a firm’s cash

holdings. They further find that cash reserves strategically increase financing flexibility

in highly competitive product markets, enabling firms to invest in innovation that en-

hances or protects their competitive positions. Likewise, Chen et al. (2019) find support-

ing evidence suggesting that the accumulation of cash by competitors signals potential

investment opportunities, which prompts rival firms to similarly hoard cash. Therefore,

the need to enhance strategic financing flexibility via the accumulation of cash reserves

is more pressing in highly competitive product markets — countries with more devel-

oped institutions. This need is increasingly becoming paramount with the transition of
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economies from tangible capital towards intangibles and services. Following the above

discussion, we formulate and test the following hypotheses.

Hypothesis 2: Peer effects are more pronounced in more (less) developed institu-

tions because rivalry-based motives outweigh (exert less influence than) learning-based

motives.

After establishing whether peer effects matter, it is imperative to extend our analysis

to the implications, if any, of mimicking on shareholder value. These implications relate

to the precautionary and agency motives for holding cash. The precautionary motive

suggests that firms hoard cash to address liquidity concerns and take advantage of future

investment opportunities (Amess et al., 2015). Hoarding cash improves the firm’s finan-

cial flexibility (Denis, 2011), which might be valuable, especially for credit-constrained

firms. According to de Jong et al. (2012), firms hoard cash and preserve debt capacity

to finance future investment opportunities and hedge against contractions in credit sup-

ply. In a related study, Ferrando et al. (2017) find similar evidence as financially flexible

firms (cash-rich firms) operating in less-developed capital markets and weak institutional

environments are less susceptible to credit supply shocks and have relatively higher in-

vestments. It is, therefore, not economically unreasonable to expect firms to benefit from

bolstering their cash holdings by mimicking peer firms and for these benefits to be more

pronounced in countries beleaguered by institutional voids.

Notwithstanding the above, agency costs might outweigh the advantages of enhanced

financial flexibility, especially during crisis periods. According to Jensen (1986), excess

free-cash flows might exacerbate the conflicts of interest between managers and share-

holders. Following this argument, agency costs are likely to have adverse effects on the

financial viability of mimicking firms, especially during periods characterised by high

uncertainty such as the financial crisis. Also, during such periods of high uncertainty,

imitation might lead to undesirable outcomes as managers are likely to be less focused on

the firm’s fundamentals or competitive advantages (Fairhurst and Nam, 2018; Gyimah

et al., 2020; Lieberman and Asaba, 2006). In a related study, Nason and Patel (2016)

find a non-linear relationship between firm value and cash holdings, with diminishing re-
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turns of holding cash setting in faster during the financial crisis relative to the pre-crisis

period. At the same time, they also find that the benefits of holding cash are relatively

higher in the pre-crisis period. We, therefore, contend that during a period of height-

ened uncertainty such as the financial crisis, managers of mimicking firms might pay less

attention to fundamentals/factors that are more pertinent to the survival of their firms.

This situation arises as managers of mimicking firms are more likely to be focused on the

actions or policies of rivals or peer firms, which could adversely affect shareholder value.

Following on the above predictions, we formulate and test the following hypothesis:

Hypothesis 3: Mimicking is beneficial in non-crisis periods, but less-beneficial or

distracting during the financial crisis.

3 Methodology

To investigate peer firms’ influence on cash holdings, we use the following baseline

model of Leary and Roberts (2014):9

yijkt =α + βy−ijkt + γ′X−ijkt−1 + λ′X ijkt−1 + ψ′νj + ϕ′νk + φ′νt + εijkt (1)

where yijkt is cash holdings for firm i in industry j and country k at time t, α is a con-

stant, β, γ′ and λ′ are the vectors of coefficients to be estimated, y−ijkt is the peer firm

average cash holdings excluding firm i, X−ijkt−1 and X ijkt−1 are vectors of peer firm av-

erages and firm-specific characteristics, respectively. νj, νk and νt are industry, country

and year-fixed effects, respectively.10 Finally, εijkt is the firm-year specific error term. In

line with Leary and Roberts (2014), we assume that εijkt is correlated within firms and

heteroskedastic. The peer firms’ average attributes or characteristics are calculated as

the average of all firms within an industry-country-year excluding the ith observations.

For the main analyses, we define the industry based on the 8-digit Industry Classification

Benchmark (ICB).11 The vectors X−ijkt−1 and X ijkt−1 include profitability (ROA), To-
9Several other studies which examine peer effects on corporate decisions use the same model (see

Adhikari and Agrawal, 2018; Bustamante and Fresard, 2017; Chen et al., 2019; Francis et al., 2016).
10For the industry-fixed effects, we use the ICB two-digit industry code, a lower level of granularity,

as cash holdings are less likely to vary significantly at the higher levels of industrial granularity, more so,
in smaller economies. This approach is in line with Adhikari and Agrawal (2018).

11For robustness, we present results based on several other industrial classification schemes.
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bin’s q, size, net working capital (NWCA — excluding cash and short-term debt), debt,

capital expenditure (Capex), research and development (R&D), GDP growth and infla-

tion. These factors are informed by the literature and defined in Appendix A. To control

for other channels through which peer firms might influence cash holdings of the focal

firm, we also include peer averages of other firm-specific factors and the idiosyncratic

equity risk of the focal firm. This approach aligns with the emerging literature on peer

effects (see Adhikari and Agrawal, 2018; Francis et al., 2016; Gyimah et al., 2020; Leary

and Roberts, 2014).

We split the sample into two subgroups to examine whether peer effects are hetero-

geneous conditional on institutional development. Specifically, we subdivide the sample

based on whether the country is above-median (high) and below-median (low) for each

corresponding non-dichotomous institutional factor.12 For the dichotomous or binary

measures of institutional development (legal origin and national income level classifica-

tion by The World Bank), we categorise countries based on whether the attribute under

consideration is present or absent. The measures of institutional development we use

include; the rule of law, property rights, regulatory quality, control of corruption, govern-

ment effectiveness, financial development, financial institutions, financial markets, MSCI

Index, national income level, political stability, newspaper circulation, foreigner owner-

ship, innovation and legal origin. The literature informs our choice of the measures of

institutional development, which broadly relate to national governance quality, the legal

environment, level of financial development and information environment (see La Porta

et al., 2006; Levine et al., 2018; La Porta et al., 2008).

The main challenge that studies on peer effects have to address relates to the “reflection

problem” (see Manski, 1993), whereby it is not possible to draw meaningful inferences on

whether average group behaviour influences an individual who belongs to the group. To

address the reflection problem, we estimate Equation (1) using two-stage least squares

(2SLS), instrumenting for the endogenous peer firm average cash holdings with peer
12Our untabulated results with categorisations of firms based on above (below) -mean values of each

of the non-dichotomous measures of institutional development show qualitatively similar differences in
responses to peer firms. The results for alternative sub-samples are available upon request.
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firms’ idiosyncratic equity risk (ERisk). The extant literature informs our choice of the

instrument.13 To construct our instrument, we first calculate the monthly residual returns

from an augmented market model for stock returns that includes the excess return on

an equally weighted industry portfolio (excluding the focal firm) (see Leary and Roberts,

2014). Following Adhikari and Agrawal (2018), we then calculate the annual idiosyncratic

equity risk as the standard deviation of idiosyncratic stock returns. Next, we construct

the instrument, peer firms’ idiosyncratic equity risk (ERisk), in a similar way as peer firm

averages in Equation (1). Appendix B presents a detailed discussion of the instrument’s

construction and relevant summary statistics.

Our instrumental variables estimation requires the instrument, peer firms’ idiosyn-

cratic equity risk, be relevant (the instrument should be correlated with the endogenous

peer firm average cash holdings) and satisfy exclusion restrictions (the instrument does

not directly affect the dependent variable — cash holdings of the focal firm). The first

condition, the relevancy of our instrument, can be checked via the significance of the First-

Stage F-statistic (the goodness-of-fit of the “first stage” regressions). Accordingly, for our

2SLS regressions, we present the First-Stage F-statistic, which is large and greater than

the minimum critical value of 10 in all cases (Staiger and Stock (1997)’s rule of thumb).

The large First-Stage F-statistic supports our instrument’s relevance; hence, our 2SLS

estimates are unlikely to suffer from weak instrument problems. However, we cannot test

the second condition relating to the instrument’s validity in our exactly identified case.

We, therefore, rely on theory and extant literature, which has shown that peer firms’ id-

iosyncratic equity risk is reliably orthogonal to the focal firm (see Adhikari and Agrawal,

2018; Leary and Roberts, 2014). At the same time, it correlates significantly with peer

firms’ average cash holdings, suggesting that it is a good candidate for instrumenting the

endogenous variable.

For robustness and to facilitate comparisons with prior studies, we re-estimate our

main models using several other estimation techniques, namely; the generalised method of
13Several other studies on peer effects have used a similar instrument based on idiosyncratic stock

returns (see Adhikari and Agrawal, 2018; Fairhurst and Nam, 2018; Francis et al., 2016; Grennan, 2019;
Leary and Roberts, 2014).

12



moments (IV-GMM), limited-information maximum likelihood (IV-LIML), GMM contin-

uously updated estimator (IV-CUE), instrumental variable tobit — maximum likelihood

estimator (IV-TOBIT1), instrumental variable tobit — two-step estimator (IV-TOBIT2),

instrumental variables regression with potentially weak instruments (COND-IV), and in-

strumental variables estimation using heteroskedasticity-based instruments (2SLS-H and

IV-GMM-H). The latter two instrumental variables estimation techniques, 2SLS-H and

IV-GMM-H, address the lack of appropriate instruments via a heteroscedasticity-based

identification strategy of Lewbel et al. (2012). Using this approach, external instruments

are augmented by internally-generated instruments from higher-order moments of our

dataset. This heteroscedasticity-based identification strategy enables the identification

of structural parameters in a regression model with endogenous or mismeasured regres-

sors in the absence of repeated measurements or external instruments (see Baum et al.,

2013; Lewbel et al., 2012).

4 Data

Our firm-level dataset is drawn from Datastream over the period 1990—2019. Macroe-

conomic, financial development and national governance quality data is drawn from The

World Bank (WB), The International Monetary Fund (IMF) and The Worldwide Gov-

ernance Indicators (WGI) project, respectively. The sample period is restricted by data

availability. Following extant literature, we apply several filters to the data. First, we

exclude firms in regulated sectors (financial and utility sectors). Second, we exclude

firms with missing data on key variables and asset or sales growth greater than 100%.

Third, we also exclude firms with less than five observations, industries with less than five

firm-country-year observations, and countries with less than fifty firm-year observations.

Finally, we winsorise firm-specific variables at the lower and upper one percentile of the

distribution to reduce/limit the impact of possibly spurious outliers. After applying the

above filters, our final sample consists of 298,985 firm-year observations (25,650 firms)

from 47 countries, forming 434 industry-country combinations based on the 8-digit In-

dustry Classification Benchmark (ICB).14 All variables used are defined in Appendix A.
14There are 135 unique industries over the sample period based on the 8-digit Industry Classification

Benchmark (ICB). To check the robustness of our results, we also use other industrial categorisations
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Table 1 presents the summary statistics for the main variables.15

PLEASE INSERT TABLE 1 HERE

Table 1 shows that the mean (median) cash holdings is 15.7% (11.6%), which is

comparable to firms in the US with 15.4% (8.8%). Of particular interest is the positive

and significant trend of cash holdings, which is in line with prior studies (see Bao et al.,

2012; Bates et al., 2009; Graham and Leary, 2018). This trend highlights the rising

importance of cash holdings in corporate financing decisions, with economies shifting

towards a predominantly intangible capital base. However, the increase is surprising

given advances in information technology and capital markets (see Philippon, 2015),

which should result in less hoarding of excess cash balances as firms can now more easily

access external funding sources. Therefore, these dynamics are of interest to researchers,

practitioners, and policymakers as excessive or idle cash balances impact efficient resource

allocation. The summary statistics of other firm-specific factors and macroeconomic

factors are as expected and in line with the literature examining cash holdings.

PLEASE INSERT TABLE 2 HERE

Table 2 presents the cross-sectional differences in cash holdings conditional on the rule

of law, property rights, regulatory quality, control of corruption, government effective-

ness, financial development, financial institutions, financial markets, MSCI Index (EME

— emerging economies vs DME — developed economies), national income level (Low

vs High), political stability, newspaper circulation, foreigner ownership, innovation and

legal origin. Our results show that firms in primarily developed economies (Regime 2)

consistently hold more cash balances. The only exception relates to sub-samples based on

legal origin, wherein firms in civil law countries (Regime 1) have significantly more cash

balances than those in common law countries. The significantly higher cash holdings for

firms in countries with well-developed legal systems, higher national governance quality

and more developed capital markets a priori suggest that cash holdings are driven, in

our case, more by product market competition rather than the lack of access to finance.16

based on the Standard Industrial Classification (SIC) and Fama-French Industrial Classification (FF).
15Appendix C presents the distribution of the sample across industries and countries.
16Our untabulated results (available upon request) show a significant negative trend in the industrial
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The differences across the sub-samples provide preliminary evidence of significant hetero-

geneity that is not explained by the limited access to external finance proposition (see

Bates et al., 2009; Opler et al., 1999) as cash holdings are lower rather than higher in

markets where access to finance is supposedly limited (in less-developed capital markets).

PLEASE INSERT TABLE 3 HERE

Table 3 presents pairwise spearman correlations for all variables used. As expected and

consistent with our predictions, cash is positively and significantly correlated with peer

firms’ cash holdings (Cash). We further find that market-to-book (Tobin’s q), R&D and

other alternative proxies of cash (Cash2, Cash/NA, Cash2/NA and ∆Cash) are positively

and significantly correlated with cash holdings. Table 3 also shows that cash holdings

are negatively and significantly correlated with profitability (ROA), size, NWCA, debt,

capital expenditure (Capex), cash flow (Cashflow), property, plant and equipment (PPE),

GDP growth and inflation. Overall the pairwise correlations are as expected.

5 Empirical results

5.1 Do peer effects matter?

Table 4 summarises the results estimation Equation (1). Columns (1)—(2) and (3)—

(6) present results based on OLS and 2SLS, respectively. All estimations include a con-

stant, and industry, country and time-fixed effects (but not reported for brevity).

PLEASE INSERT TABLE 4 HERE

Column (1) and (2), in Table 4, based on conventional OLS regressions, show a

significant positive effect of peer firms (Cash) on cash holdings. The estimated coefficients

of 0.678 and 0.675, in Columns (1) and (2), respectively, suggest that, on average, a one

standard deviation increase in peer firms’ cash holdings leads to approximately a 5%

(0.678×0.074 and 0.675×0.074) increase in a firm’s cash holdings.17 The results for

control variables (other peer firm averages, firm-specific and macroeconomic factors), in

concentration ratio measured by the Herfindahl-Hirschman Index (HHI), suggesting an increase in prod-
uct market competition over the sample period. Our further analyses show that the HHI Index is lower
(higher) in countries with stronger (weaker) institutions. These differences imply that the higher and
rising cash holdings in countries with stronger institutions are more linked to product market competition
than limited access to external finance.

17The one standard deviation change in cash holdings is a product of the standard deviation (0.074)
and coefficient of peer firms’ cash holdings.
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Columns (1)—(2), are of the expected sign and for brevity and given our focus, we do

not further discuss them. Our regression models include peer firm averages of other firm-

specific factors to account for other channels through which peer firms might influence

the focal firm’s cash holdings. Consistent with our expectations, the peer firm averages

of other firm-specific factors, in Columns (1) and (2), on average, appear to have a lower

impact on cash holdings relative to peer firms’ cash holdings, our main variable of interest.

However, due to the reflection problem highlighted by Manski (1993), our estimates of

peer effects based on OLS regressions are potentially biased; henceforth, we focus on 2SLS

estimates. We, nevertheless, present the estimates based on OLS regressions in Table 4

to provide a useful benchmark for the rest of our empirical analyses.

For our 2SLS estimates, in Columns (3) and (4), we find significant positive coefficients

of peer firms’ cash holdings (0.929 and 0.932). These coefficients imply that the focal firm,

on average, increases cash holdings by 6.9% (0.929×0.074 and 0.932×0.074) in response to

a one standard deviation increase in peer firms’ cash holdings. The results in Columns (3)

and (4) are consistent with Hypothesis 1. Comparatively, the responsiveness to peer firms

that we document is higher than estimates of Chen et al. (2019) for US firms, suggesting

that industrial benchmarking plays a more prominent role in shaping corporate policies

of firms in other countries. Our further analyses, in Columns (5) and (6) for decreases

(∆Cash < 0) and increases (∆Cash > 0) in cash holdings, respectively, show similarly

significant peer effects. This finding provides further empirical evidence suggesting firms

mimic both decreases and increases in peer firms’ cash holdings, with the former being

more pronounced relative to the latter. Therefore, the analyses, in Table 4, provide

new corroborative empirical evidence of significant peer effects and asymmetries on cash

holdings, which are of interest to academics, practitioners, and policymakers.

5.2 Does the institutional environment/context matter?

While the above results show significant positive peer effects, they do not directly dis-

criminate between two plausible and often contradictory motives for mimicking. Thus far,

it is not clear whether firms mimic to keep abreast or ahead of competitors (the rivalry-

based motives of mimicking) or mimic to learn new market insights from rivals perceived
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to have superior information (the learning-based motives for imitating). Focusing on

asymmetries conditional on institutional development enables us to discriminate between

the two propositions as mentioned above. On the one hand, less-developed institutions

are likely to result in high information asymmetry (low transparency and information

disclosure), leading to mimicking consistent learning-based motives. On the other hand,

good institutions promote transparency and high information disclosure, which boosts

product market competition, resulting in mimicking more in line with the rivalry-based

motives. Accordingly, we next examine asymmetries or variations in peer effects condi-

tional on several measures of institutional development.

To accomplish the above objective, we partition our sample into two subgroups based

on the median of the rule of law, property rights, regulatory quality, control of corruption,

government effectiveness, financial development, financial institutions, and financial mar-

kets. For the dichotomous institutional development, we categorise countries into emerg-

ing and developed subgroups based on the MSCI Index (EME — emerging economies vs

DME — developed economies) and income subgroups (Low vs High) based on the World

Bank (WB) classification. Table 5 summarises the results estimating Equation (1) for

the sub-samples.

PLEASE INSERT TABLE 5 HERE

Panel A of Table 5 shows significant heterogeneity in peer effects conditional on in-

stitutional development. Specifically, in Columns (1)—(2), we note that peer effects are

significant and more pronounced for firms in countries with a higher score for the rule of

law. Similarly, Columns (3)—(4), (5)—(6), (7)—(8) for sub-samples based on property

rights, regulatory quality, control of corruption and government effectiveness, respectively,

show that peer effects matter most in countries with more developed legal systems and

higher national governance quality. Overall the results show significant asymmetries or

differences in the coefficients of peer firms’ cash holdings, suggesting that institutional

factors — legal systems and national governance quality — influence how the focal firm

responds to peer firms.

The above results, in Panel A of Table 5, do not support the proposition that firms
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mimic to gain or learn new information, which are mimicking motives more pertinent in

countries with less-developed legal systems. Such environments, as reported in several

studies (see Asli et al., 2005; Beck et al., 2003; La Porta et al., 2002, 1997), are, on

average, characterised by high information asymmetry or degree of opaqueness, thereby

making the learning-based motives of mimicking more relevant or applicable. However, as

shown in Panel A of Table 5, the learning-based motives of mimicking are not supported

by the international data for our case of peer effects on cash holdings.

Instead, the significant and more pronounced peer effects in countries with well-

developed legal systems are in sync with the rivalry-based motives of mimicking (Hy-

pothesis 2), positing that firms mimic to stay abreast or ahead of competitors. This need

to stay abreast or ahead of competitors is more pressing for firms in advanced economies,

where product market competition is intense.18 Also, the rivalry-based motives of mim-

icking are more plausible for cash holdings, which hedge against financial distress and

enhance financial flexibility. Over the past decades, the build-up of cash holdings has

drawn significant research interest as economies transit from predominantly manufac-

turing sectors toward technology and service-based sectors.19 This economy-wide shift,

as reported by Bartram et al. (2009), Comin and Philippon (2006) and He and Win-

toki (2016) for the case of US firms, has significantly increased idiosyncratic risk. Firms

respond to this economy-wide shift and change in their investment portfolios by reduc-

ing financial risks — increasing cash holdings and reducing corporate debt — in line

Krainer (2014)’s model. Therefore, for firms in developed economies, maintaining finan-

cial flexibility is increasingly becoming an important strategic objective; hence, the more

pronounced peer effects.

Next, in Panel B of Table 5, we examine the impact of financial development and

national income level (Low vs High) on mimicking. In Columns (1) and (2), we find that

peer effects are positive and significant only for firms in countries with high levels of finan-
18Our untabulated results (available upon request) show a lower level of industrial concentration ratio

as measured by the Herfindahl-Hirschman Index — HHI for advanced economies.
19Several studies report the marked increase in cash holdings and innovation/intangible assets, which

is consistent with the shift in the economy towards technology and service-based sectors (see Bates et al.,
2009; Brown and Petersen, 2011; Borisova and Brown, 2013; Buera and Kaboski, 2012; He and Wintoki,
2016; Witt and Gross, 2020).
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cial development. Columns (3)—(4) and (5)—(6), for categorisations based on the levels

of development of financial institutions and markets, respectively, show similarly signifi-

cant peer effects for firms in more developed capital markets. To assess the robustness of

our results, we also, in Columns (7)—(8) and (9)—(10), present results for sub-samples

of emerging vs developed markets (MSCI Index) and low vs high-income (World Bank

Classification), respectively. We find similarly consistent results with firms in developed

economies or capital markets for these additional or alternative classification schemes

being significantly more responsive to their peers than comparable counterparts in less-

developed economies or capital markets. Overall, these results support the rivalry-based

motives of mimicking (Hypothesis 2) as firms in more developed capital markets (for

which peer effects are significant in our case) are less subject to information asymmetry

upon which the learning-based motives of mimicking are premised.

In summary, our results suggest that the legal system, national governance quality

and financial development significantly influences mimicking behaviour.

5.3 Does mimicking peer firms matter?

Although our results thus far suggest that institutional development matters for peer

effects on cash holdings, they are silent on the implications, if any, of mimicking on

shareholder value. To shed light on this important but under-researched issue, we examine

how mimicking affects shareholder value conditional on several measures of institutional

development. Specifically, we test whether mimicking affects firm value using a quasi-

natural experiment. Our quasi-natural experiment is centred around the 2008-09 credit

supply shock (the financial crisis), which is reliably orthogonal to the local investment

opportunities of non-financial firms given that it originated in the banking/financial sector

(the US sub-prime mortgage crisis) (see Almeida et al., 2012; Kahle and Stulz, 2013;

Popov and Zaharia, 2019; Puri et al., 2011). More so, for non-financial firms operating

in economies that are less integrated with the US. Therefore, the financial crisis provides

a rare and unique quasi-natural experiment setting spanning across countries.

To identify mimicking firms, we follow Fairhurst and Nam (2018) and Machokoto et al.

(2021), and use the regression diagnostic statistic (DFBETA). Specifically, we estimate
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Equation (1) via OLS as in Column (4) of Table 3, and then use the DFBETA statis-

tic to gauge the influence of each observation on the coefficient of peer cash holdings.

Next, we categorise mimicking (non-mimicking) firms as those with an above-median

(below-median) DFBETA statistic in each country-year. Using categorisations based on

the median is a more conservative approach relative to upper (lower) deciles/quartiles of

the distribution, which increase the likelihood of finding significant differences between

subgroups as they are likely to capture outliers. Our untabulated results (available upon

request) with categorisations of mimicking (non-mimicking) firms based on above-mean

(below-mean) of the DFBETA statistic show significant and qualitatively similar differ-

ences between mimicking and non-mimicking firms.

To study the impact of mimicking on shareholder value, we estimate the following

linear model that includes a mimicking dummy as described above:

yijkt =γ0 + γ1Crisist + γ2Mimickingijkt−1 + γ3Crisist ×Mimickingijkt−1

+ θZ ijkt−1 + µj + µk + ξijkt (2)

where yijkt is the value (Tobin’s q) of firm i in industry j and country k at time t; γ0 is

a constant; γ1, γ2, γ3, and θ are the vectors of coefficients to be estimated; Crisist is a

dummy variable that takes the value of one for the period 2008—2012 and zero otherwise;

Mimicking is a dummy variable that takes the value of one for mimicking firms and zero

otherwise; Z ijkt−1 is a vector of lagged control variables discussed below; µj and µk are

industry and country-fixed effects, respectively; and ξijkt is the error term. The lagged

control variables in vector Z ijkt−1 are: cash flow (Cashflow), size (Size), property, plant

and equipment (PPE ), capital expenditure (Capex ), research and development (R&D),

debt (Debt), GDP growth (GDP growth), and inflation (Inflation). As in the preceding

sections, all variables are defined in Appendix A. We estimate Equation (2) using fixed

effects and report standard errors that are robust to heteroskedasticity.

PLEASE INSERT TABLE 6 HERE

Table 6 summarises the results estimating Equation (2) for the quasi-natural exper-

iment around the financing crisis. Panel A and B of Table 6 show that the mimicking
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coefficient (Mimicking) is consistently positive and significant. This finding is consistent

with Hypothesis 3. It suggests that mimicking is, on average, beneficial in non-crisis peri-

ods as it enables firms to avoid information search effort and costs incurred in optimising

corporate decisions. However, this positive effect of mimicking is more pronounced in

countries with less-developed legal systems, lower national governance quality, and less-

developed capital markets. For firms in such environments, the information search effort

and costs are substantial as less-developed capital markets are characterised by lower

transparency or information disclosure. Therefore, mimicking is more beneficial in this

context as it reduces such substantial information search effort and costs.

We attribute the diminished or lower benefits of mimicking in developed markets to

the higher levels of product market competition and better access to several financing

sources, making the hoarding of excess or idle cash balances less optimal or sub-optimal.

Our interpretation of the diminished benefits of mimicking in developed economies is in

line with Kling et al. (2014), who documents an inverted U-shaped relationship between

firm value and cash holdings in the US. Similarly, Gyimah et al. (2020) and Machokoto

et al. (2021) find diminishing benefits of mimicking with the intensity of mimicking and

product market competition on trade credit and innovation, respectively. Our results, on

overall, suggest that blending or aligning with peer firms is beneficial given that; (1) firms

can avoid substantial information search effort and costs incurred in optimising corporate

decisions, and (2) at the same, accumulating cash reserves enhances financial flexibility

that is essential for firm survival and growth. These findings are more so when access to

external finance is limited (especially in emerging markets) and given the transition of

economies from an industrial-base predominance towards a knowledge-base.

To better understand whether the impact of mimicking is asymmetric as predicted by

Hypothesis 3, we now focus our attention on the crisis dummy (Crisis) and the interaction

term of the crisis dummy variable with the mimicking dummy variable (Mimicking ×

Crisis). For our quasi-natural experiment, in both Panel A and B of Table 6, we find a

consistent negative effect of the financial crisis (Crisis) on firm value. In addition, this

negative impact is significantly higher for firms in developed economies, the origin of the
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financial crisis. Our results further show a negative coefficient of the interaction term,

Mimicking × Crisis, suggesting that mimicking is less beneficial or distracting during

periods of heightened uncertainty — such as the financial crisis. This result, which is

consistent across sub-samples, contrasts with the positive effect of mimicking for the

non-crisis period when the need to keep abreast or ahead of the competition is more

pressing. Mimicking during periods of heightened uncertainty (such as the financial

crisis) is likely to result in “diverted attention” arising from managers focusing most

of their attention on rivals or peer firms rather than fundamentals impacting their firm.

This “diverted attention” is costly, especially in countries with less-developed institutions

(where monitoring mechanisms are weak), as it could potentially lead to sub-optimal

decisions.

We are cognisant that the aforementioned negative impact of mimicking — costly

mimicking behaviour — might arise from other channels such as binding credit constraints

rather than mimicking per se, especially in bad economic states such as during the finan-

cial crisis. Empirically, if this plausible situation arises, cash balances should decrease

rather than increase as firms switch towards internal financing sources (the scramble for

cash story) following contractions in credit supply. While we cannot completely rule out

this plausible possibility, we account for it via including the Crisis dummy (capturing

the direct effect of the financial crisis on firm value) and controlling for several firm-

specific and macroeconomic covariates, some of which directly affect access to external

finance (e.g., cash flow, size, tangibility, R&D, debt, GDP growth and inflation). As our

regression models account for the direct impact of the financial crisis on firm value via the

Crisis dummy variable and include several controls for firm-specific and country-specific

attributes linked to access to credit, we contend that the binding credit constraints chan-

nel or narrative, although plausible as we rightfully acknowledge above, is less likely to

drive our findings.

To further ally the above concerns, we contrast, in Appendix D, changes in cash

holdings between mimicking and non-mimicking firms around the financial crisis. Ap-

pendix D shows that, on average, cash holdings increased rather than decreased during
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the financial crisis, with this increase being more pronounced for mimicking relative to

non-mimicking firms. This increase in cash holdings is not in sync with the binding

credit constraints channel predicting a decrease. We also observe that mimicking firms

hold more cash reserves, suggesting that they did not strategically use them to wade off

the negative impact of credit supply contractions. In untabulated results (available upon

request), we also sub-divide our sample into low and high-cash holdings regimes to better

understand forces driving the relationship between mimicking and firm value. For the two

regimes, we find a more pronounced negative impact of mimicking for firms with higher

cash balances, suggesting that our findings are unlikely to be driven simply by the lack

of cash situation or narrative whereby firms do not have the luxury of liquidity to mimic

(scrambling for cash during the financial crisis). Based on the above additional checks,

we, therefore, contend that the plausible binding credit constraints channel (scrambling

for cash during contractions in credit supply) is less likely to drive our findings.20

In summary, our findings corroborate Ganor (2011), who find that, during the financial

crisis, agency costs (management compensation) led to the sub-optimal hoarding of excess

cash balances and curtailment or postponement of investments. Our study builds on and

extends this line of inquiry by showing that mimicking (industry or peer benchmarking)

cash holdings is not sub-optimal per se as it enables a firm to avoid incurring substantial

information search effort and costs when optimising its strategic decisions. However,

mimicking peer firms’ cash holdings might inadvertently be distracting or less beneficial,

especially during periods of heightened uncertainty (such as the financial crisis) when

managers need to focus on fundamentals affecting their firm instead of those for rivals or

peer firms. More so, in our case, accumulating or building up cash reserves entails the

curtailment or postponement of value-enhancing projects.

6 Robustness

To check the robustness of our results, we implement several tests. First, we assess

the sensitivity of our results to using alternative variable definitions of cash holdings.

Second, we examine whether cross-industrial variations drive peer effects. Third, we
20We thank an anonymous referee for highlighting these useful extensions that have significantly en-

hanced our study’s expositions.
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recognise that time-specific factors or events might influence our results. To address

this concern, we re-estimate our regression models across six 5-year and three 10-year

non-overlapping sub-periods. Fourth, we gauge the sensitivity of our results to using

alternative measures of peer firms based on eleven other industrial classifications. Fifth,

we assess the sensitivity of our results to using alternative sets of instruments. Sixth,

we re-estimate our models using alternative estimation techniques to assess our results’

sensitivity to the choice of estimation approach. Finally, we evaluate the robustness of

our findings to using five alternative proxies for the institutional environment.

PLEASE INSERT TABLE 7 HERE

However, having established that peer effects matter, we recognise that the way we

define our variables might bias our inferences. To address this concern, in Table 7, we

gauge our results’ sensitivity to using alternative proxies of cash holdings. Consistent with

our main findings, Columns (1)—(4) of Table 7 show that the coefficients of peer firms’

cash holdings are consistently positive and significant for cash-to-total assets (Cash2),

cash and cash equivalent-to-net assets (Cash/NA), cash-to-net assets (Cash2/NA), change

in cash and cash equivalent-to-total assets (∆Cash). More specifically, a firm increase

cash holdings, on average, by approximately 4.9%—18.1% in response to a one standard

deviation increase in peer firms’ cash holdings. This range of response to peer firms is

in line with Table 3 and suggests that peer effects matter for cash holdings and that our

findings are robust to using alternative definitions of cash holdings.

PLEASE INSERT TABLE 8 HERE

To allay concerns that specific industries or systematic variations in cash holdings and

mimicking by industry could drive our results, in Table 8, we re-estimate our regression

models for four broad industrial sectors. These sectors are defined as follows; CDS —

consumer discretionary and staples; IND — industrials; OT — other sectors; and TT —

technology and telecommunications. Our cross-industrial analyses tabulated in Table 8

show that peer effects are statistically significant at the 1% level in consumer discretionary

and staples (CDS), industrials (IND), and technology and telecommunications (TT) while

being statistically significant at the 10% level for firms in other industries (OT). These
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variations in peer effects are not unexpected given the differences in levels of product

market competition across the industries. Overall, these cross-industrial analyses support

Hypothesis 1. More importantly, they suggest our findings are robust to industries or

systematic variations in corporate cash holdings and mimicking.

PLEASE INSERT TABLE 9 HERE

Additionally, in Table 9, we examine our results’ sensitivity to using alternative sub-

periods and around the financial crisis (2002—2007 vs 2008—2012). For our empiri-

cal analyses of time variations, we sub-divide our sample into six 5-year (1990—1994,

1995—1990, 2000—2004, 2005—2009, 2010—2014, 2015—2019) and three 10-year pe-

riods (1990—1999, 2000—2009, 2010—2019). Columns (1)—(6) and (7)—(9), for the

5-year and 10-year sub-periods, respectively, show that, on average, firms significantly

respond to their peers. Specifically, a firm, on average, increases its cash holdings by

between 5% and 8% in response to a one standard deviation increase in peer firms’ cash

holdings. Notably, there is a general increase in response to peer firms of approximately

30% (0.065/0.05-1) and 93% (0.085/0.044-1) based on the non-overlapping 5-year and 10-

year sub-periods, respectively. This increase in responsiveness to peer firms is in line with

the rising importance of corporate cash holdings (see Bao et al., 2012; Bates et al., 2009,

2018; Graham and Leary, 2018), and more importantly, provides further corroborative

evidence of the significant effect of peer firms on corporate decisions.

For our analysis around the financial crisis (2002—2007 vs 2008—2012), in Column

(10) and (11) of Table 9, we find that peer effects are relatively lower before the financial

crisis, which suggests that mimicking is more pronounced in bad economic states (during

the financial crisis) when firms seek to “play it safe” or “blend with crowd”. Such herding

behaviour could potentially lead to misallocation of resources; hence, it is of particular

concerns for policymakers as the accumulation of idle or excess cash balances entail

curtailing or postponing investments.21 Overall, our analyses around the financial crisis

(pre-crisis vs post-crisis) reveal significant peer effects, suggesting significant industrial
21These findings of an increase in “herding or mimicking behaviour” on cash holdings during a period of

heightened uncertainty corroborate Caglayan and Xu (2014), Caglayan and Xu (2016a) and Caglayan and
Xu (2016b) who document significant distortionary effects of uncertainty on physical capital investments,
bank loans and bank lending behaviour, respectively.
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interdependencies, and more importantly, confirm the robustness of our findings.

PLEASE INSERT TABLE 10 HERE

To test the sensitivity of our findings to changing the definition of peer firms or

industrial groups, we present, in Table 10, results for peer firms based on the 6-digit In-

dustry Classification Benchmark (ICB6), 1-digit Standard Industrial Classification Code

(SIC1), 2-digit Standard Industrial Classification Code (SIC2), 3-digit Standard Indus-

trial Classification Code (SIC3), 4-digit Standard Industrial Classification Code (SIC4),

Fama French 12 Industrial Classification (FF12), Fama French 17 Industrial Classifica-

tion (FF17), Fama French 30 Industrial Classification (FF30), Fama French 38 Industrial

Classification (FF38) and Fama French 48 Industrial Classification (FF48). In Table 10,

we find that the coefficient of peer cash holdings is consistently positive and significant

in line with our main findings. Overall the results suggest that our findings are robust to

changing the level and way we define our industries or identify peer reference groups.

PLEASE INSERT TABLE 11 HERE

As the validity of our findings is dependant on the relevance and validity of the in-

strument, in Table 11, we probe the sensitivity of the results to using alternative sets of

instruments. The additional instruments relax the constraint imposed in our exactly iden-

tified case, for which we could not test the validity of the instrument. Using additional

instruments enables us to formally test their validity via the Hansen J-test (overiden-

tification test of all instruments). Columns (1)—(9) of Table 11 show that peer firms

have a consistently positive and significant impact on cash holdings of the focal firm for

regression models based on the alternative sets of instruments. More importantly, the

Hansen J-Statistic of over-identification restrictions is consistently not significant, sug-

gesting that our expanded sets of instruments are appropriate (see Baum et al., 2003,

2008; Roodman, 2006). These additional results suggest that our main findings are robust

to using alternative instruments.

PLEASE INSERT TABLE 12 HERE

As additional robustness checks, we use several alternative methods to assess the
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sensitivity of our results to the choice of estimation technique. Specifically, in Table

12, we re-estimate our models using generalised method of moments (IV-GMM), limited-

information maximum likelihood (IV-LIML), GMM continuously-updated estimator (IV-

CUE), instrumental variable tobit — maximum likelihood estimator (IV-TOBIT1), in-

strumental variable tobit — two-step estimator (IV-TOBIT2), instrumental variables

regression with potentially weak instruments (COND-IV), and instrumental variables es-

timation using heteroskedasticity-based instruments (2SLS-H and IV-GMM-H). Columns

(1)—(12), for the results based on different estimation techniques, show consistently pos-

itive and significant coefficients of peer average cash holdings. The response of a firm to

a one standard deviation increase in peer firms’ cash holdings, on average, ranges from

a low of 5.2% based on instrumental variables estimation using heteroskedasticity-based

instruments (2SLS-H) to a high of 10.2% for estimates based on 2SLS (excluding industry

and country-fixed effects). These differences are not unexpected, given that the estima-

tion techniques are premised on different assumptions and the importance of industry

and country-fixed effects in empirical research focusing on corporate decisions. Overall

the above range of responses to peer firms’ cash holdings is in line with our main findings

and suggests that our results are robust to using different estimation techniques.

PLEASE INSERT TABLE 13 HERE

Finally, in Table 13, we gauge the sensitivity of our results to using alternative proxies

for the institutional environment. Specifically, we sub-divide our sample into two groups

based on the median (Low vs High) of political stability, newspaper circulation, foreigner

ownership, innovation and legal origin (civil vs common law). In line with Hypothesis

2 and our main results, in Columns (1) — (8) of Table 13, we find that peer effects are

significant and more pronounced in countries with higher political stability, newspaper

circulation (transparency), foreigner ownership (openness) and innovation (researchers

per million people). However, in Columns (9) and (10), we do not find significant differ-

ences based on legal origin, suggesting that peer effects matters in both common and civil

law countries.22 These additional checks indicate that our findings are robust to using
22Appendix E shows similar cross-sectional differences for the impact of mimicking conditional on po-

litical stability, newspaper circulation, foreigner ownership, innovation and legal origin (civil vs common
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alternative measures of institutional quality.

Overall the checks or tests consistently show that peer firms significantly influence

corporate cash holdings, with this influence being more pronounced in countries with

more developed institutions. Our findings are robust to a host of concerns, including

using alternative sub-samples, sub-periods, instruments, industrial definitions, estimation

techniques and proxies for the institutional environment, and controlling for industry,

country and year-fixed effects as well as several firm-specific and macroeconomic factors.

7 Summary and conclusions

Although there is a heightened interest in exploring the impact of peer effects on

corporate decisions, most studies are confined to the US, limiting the findings’ generalis-

ability to countries with different institutional settings. This paper builds on and extends

the literature by examining whether peer firms influence cash holdings across countries

with different institutional settings. Our study is motivated by the literature reporting

the significant effect of institutional development on corporate decisions; however, it is

unclear whether institutional development matters for peer effects on cash holdings and

if mimicking peer firms has any real implications on shareholder value.

Using an international firm-level dataset, we find positive peer effects on cash hold-

ings, which remain significant even after controlling for industry, country and year-fixed

effects as well as several firm-specific and macroeconomic factors. We also document

substantial heterogeneity in peer firms’ influence on cash holdings. The peer effects are

more pronounced and significant in countries with well-developed legal systems, higher

national governance quality, and more developed capital markets. These findings are

not consistent with the learning-based motives of mimicking, a major driving force for

industrial benchmarking in environments characterised by high information asymmetry

levels or low levels of information disclosure.

In contrast, our results support the rivalry-based motives of mimicking, which are

more applicable in highly competitive product markets. For firms in highly competitive

industries, mimicking is an effective strategy of staying abreast or ahead of the competi-

law), suggesting that our results are robust to using alternative measures of institutional development.

28



tion as liquidity is increasingly becoming a critical factor for enhancing strategic flexibility

with the transition of economies from predominantly manufacturing sectors towards tech-

nology and service sectors. At the same time, mimicking enables a firm to avoid or reduce

information search effort and costs required when optimising corporate policies.

We further use a quasi-natural experiment around the financial crisis to shed light

on the implications of industrial benchmarking or mimicking corporate cash holdings.

Although this research area is important and interesting to academics, practitioners and

policymakers, it has not been comprehensively explored in the extant literature. Our

quasi-natural experiment shows that mimicking is more beneficial in good economic states

(the non-crisis period or normal times) and less pronounced for firms in countries with

more developed institutions — legal systems, national governance quality and capital

markets. However, industrial benchmarking or mimicking tends to be less beneficial

or distracting in bad economic states (the crisis period) characterised by heightened

uncertainty. The negative impact we find is attributable to the “diverted attention”

of mimicking firms’ managers who are more likely to be less focused on their firms’

competitive advantages or fundamentals but fixated on rival or peer firms. This “diverted

attention” could lead to sub-optimal decisions as managers fail to utilise their firm’s

competitive advantages critical for survival and growth in bad economic states.

In summary, our study broadly shows that industrial benchmarking or peer effects are

non-trivial determinants of corporate cash holdings and vary significantly with institu-

tional quality across countries. At the same time, our study adds new evidence suggesting

that mimicking has real implications on shareholder value and is not per se a sub-optimal

corporate strategy. Peer effects emerge as an interesting area to focus on, given their real

implications on shareholder value and potential to attenuate or amplify firm-specific or

idiosyncratic shocks within and across industries and countries.
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Table 1 Basic statistics
The table presents the summary statistics for all variables used. The industry is defined based on the 8-digit Industry
Classification Benchmark (ICB). The sample consists of 25,650 listed non-financial and non-utility firms (298,985 firm-year
observations) from 47 countries drawn from Datastream over the period 1990—2019. All variables used are defined in
Appendix A and winsorised at the lower and upper one percentiles. ∗∗∗, ∗∗, ∗ indicate significance at the one, five, and
ten percent levels, respectively.

# Variables N Mean Median SD Trend-Mean Trend-Median

(1) Cash 298,985 0.157 0.116 0.143 0.170*** 0.150***
(2) ROA 298,985 0.055 0.053 0.094 -0.075*** -0.055***
(3) Tobin’sq 298,985 1.497 1.165 1.091 0.022 -0.549***
(4) Size 298,985 15.137 15.206 3.046 7.268*** 9.074***
(5) NWCA 298,985 0.137 0.126 0.173 -0.126*** -0.123***
(6) Debt 298,985 0.225 0.201 0.191 -0.106*** -0.129***
(7) Capex 298,985 0.045 0.031 0.049 -0.044*** -0.046***
(8) R&D 298,985 0.017 0.000 0.041 -0.011*** 0.000***
(9) Cashflow 298,985 0.094 0.089 0.105 -0.098*** -0.084***
(10) PPE 298,985 0.304 0.271 0.210 -0.185*** -0.207***
(11) Cash2 298,985 0.088 0.051 0.109 0.266*** 0.240***
(12) Cash/NA 298,985 0.332 0.249 0.438 -0.082*** 0.156***
(13) Cash2/NA 298,985 0.191 0.105 0.315 0.313*** 0.482***
(14) ∆Cash 298,985 0.010 0.003 0.077 0.018*** 0.016***
(15) GDP growth 298,985 0.027 0.025 0.028 0.017*** -0.018***
(16) Inflation 298,985 0.018 0.017 0.027 -0.002*** -0.011***

# of firms 25,650
# of industries 135
# of countries 47
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Table 4 The impact of peer effects on cash holdings
The table presents the OLS and 2SLS estimation results of Equation (1) that relate cash holdings to peer-firm averages,
firm-specific and macroeconomic control variables. All estimations include a constant, and industry, country and time-fixed
effects (but not reported for brevity of presentation). The peer-firm averages are calculated based on the 8-digit Industry
Classification Benchmark (ICB). The sample consists of 25,650 listed non-financial and non-utility firms (298,985 firm-year
observations) from 47 countries drawn from Datastream over the period 1990—2019. All variables used are defined in
Appendix A and winsorised at the lower and upper one percentiles. Robust standard errors are reported in parentheses.
∗∗∗, ∗∗, ∗ indicate significance at the one, five, and ten percent levels, respectively, based on robust standard errors.

Full sample Decreases Increases

OLS 2SLS

Variables (1) (2) (3) (4) (5) (6)

Peer firm averages
Cash 0.678*** 0.675*** 0.929*** 0.932*** 0.987*** 0.790***

(0.006) (0.006) (0.077) (0.075) (0.123) (0.093)
ROA -0.093*** -0.095*** -0.098*** -0.099*** -0.091*** -0.095***

(0.008) (0.008) (0.008) (0.008) (0.011) (0.011)
Tobin’s q -0.010*** -0.010*** -0.014*** -0.014*** -0.011*** -0.012***

(0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
Size 0.007*** 0.007*** 0.009*** 0.009*** 0.010*** 0.009***

(0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
NWCA 0.120*** 0.119*** 0.160*** 0.161*** 0.181*** 0.141***

(0.003) (0.003) (0.013) (0.013) (0.020) (0.016)
Debt 0.123*** 0.122*** 0.174*** 0.175*** 0.176*** 0.152***

(0.003) (0.003) (0.016) (0.016) (0.025) (0.020)
Capex 0.259*** 0.256*** 0.364*** 0.365*** 0.412*** 0.295***

(0.013) (0.013) (0.035) (0.034) (0.056) (0.043)
R&D -0.369*** -0.370*** -0.542*** -0.545*** -0.576*** -0.424***

(0.019) (0.019) (0.057) (0.055) (0.090) (0.068)

Firm-specific control variables
ROA 0.099*** 0.099*** 0.099*** 0.099*** 0.028*** 0.122***

(0.004) (0.004) (0.004) (0.004) (0.006) (0.006)
Tobin’s q 0.015*** 0.015*** 0.015*** 0.015*** 0.009*** 0.018***

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Size -0.010*** -0.010*** -0.010*** -0.010*** -0.007*** -0.013***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
NWCA -0.179*** -0.179*** -0.179*** -0.179*** -0.183*** -0.190***

(0.002) (0.002) (0.002) (0.002) (0.003) (0.003)
Debt -0.194*** -0.194*** -0.193*** -0.193*** -0.162*** -0.215***

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Capex -0.417*** -0.418*** -0.417*** -0.417*** -0.387*** -0.445***

(0.007) (0.007) (0.007) (0.007) (0.011) (0.007)
R&D 0.576*** 0.576*** 0.576*** 0.576*** 0.539*** 0.586***

(0.011) (0.011) (0.011) (0.011) (0.015) (0.014)
ERisk 0.011*** 0.011*** 0.005 0.005 -0.023*** 0.021***

(0.004) (0.004) (0.004) (0.004) (0.006) (0.005)
Macroeconomic control variables

GDP growth -0.012 -0.003 -0.008 -0.020
(0.015) (0.015) (0.020) (0.021)

Inflation 0.072*** 0.023 0.009 0.037
(0.011) (0.018) (0.028) (0.024)

First-stage instruments
ERisk 0.106*** 0.110*** 0.100*** 0.116***

(0.004) (0.004) (0.006) (0.006)

First-stage diagnostic statistics
Adj.R2 0.682 0.685 0.691 0.681
F-Statistic 570.70*** 600.40*** 250.90*** 340.50***

Specification test statistics
K-P LM test of redundancy 712.80*** 751.70*** 293.30*** 448.20***

Industry-FE Yes Yes Yes Yes Yes Yes
Country-FE Yes Yes Yes Yes Yes Yes
Year-FE Yes Yes Yes Yes Yes Yes
# observations 285,204 285,204 285,189 285,189 129,857 155,332
# of firms 25,650 25,650 25,650 25,650 25,339 25,500
# of industries 135 135 135 135 135 135
# of countries 25,650 25,650 25,650 25,650 25,339 25,500
Adj.R2 0.388 0.388 0.281 0.281 0.244 0.324
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Table 7 Alternative definitions of cash holdings
The table presents the 2SLS estimation results of Equation (1) that relate cash holdings to peer-firm averages, firm-specific
and macroeconomic control variables. All estimations include a constant, and industry, country and time-fixed effects (but
not reported for brevity of presentation). The peer-firm averages are calculated based on ICB Industry Code. The sample
consists of 25,650 listed non-financial and non-utility firms (298,985 firm-year observations) from 47 countries drawn from
Datastream over the period 1990—2019. All variables used are defined in Appendix A and winsorised at the lower and
upper one percentiles. Robust standard errors are reported in parentheses. ∗∗∗, ∗∗, ∗ indicate significance at the one, five,
and ten percent levels, respectively, based on robust standard errors.

Cash2 Cash/NA Cash2/NA ∆Cash2

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

Peer firm averages
Cash 0.723*** 0.778*** 0.661*** 0.392***

(0.061) (0.159) (0.112) (0.104)
First-stage instruments

ERisk 0.112*** 0.338*** 0.267*** 0.053***
(0.004) (0.029) (0.020) (0.003)

First-stage diagnostic statistics
Adj.R2 0.632 0.108 0.094 0.091
F-Statistic 725.50*** 138.00*** 176.70*** 421.70***

Specification test statistics
K-P LM test of redundancy 1,097.00*** 146.00*** 198.80*** 592.70***

Peer firm average controls Yes Yes Yes Yes
Firm-specific control variables Yes Yes Yes Yes
Macroeconomic control variables Yes Yes Yes Yes
Industry-FE Yes Yes Yes Yes
Country-FE Yes Yes Yes Yes
Year-FE Yes Yes Yes Yes
# observations 285,189 285,180 285,180 285,189
# of firms 25,650 25,650 25,650 25,650
# of industries 135 135 135 135
# of countries 47 47 47 47
Adj.R2 0.181 0.119 0.144 0.049
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Table 8 Sub-samples by major industries
The table presents the 2SLS estimation results of Equation (1) that relate cash holdings to peer-firm averages, firm-specific
and macroeconomic control variables. All estimations include a constant, and industry, country and time-fixed effects (but
not reported for brevity of presentation). The peer-firm averages are calculated based on ICB Industry Code. The sample
consists of 25,650 listed non-financial and non-utility firms (298,985 firm-year observations) from 47 countries drawn from
Datastream over the period 1990—2019. All variables used are defined in Appendix A and winsorised at the lower and
upper one percentiles. The main industries are defined as follows; CDS — consumer discretionary and staples; IND —
industrials; OT — other industries; and TT — technology and telecommunications. Robust standard errors are reported in
parentheses. ∗∗∗, ∗∗, ∗ indicate significance at the one, five, and ten percent levels, respectively, based on robust standard
errors.

CDS IND OT TT

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

Peer firm averages
Cash 0.826*** 0.878*** 1.272* 1.088***

(0.099) (0.106) (0.684) (0.151)
First-stage instruments

ERisk 0.143*** 0.133*** 0.022*** 0.170***
(0.009) (0.008) (0.007) (0.014)

First-stage diagnostic statistics
Adj.R2 0.614 0.632 0.634 0.705
F-Statistic 230.80*** 309.10*** 10.65*** 142.80***

Specification test statistics
K-P LM test of redundancy 384.10*** 513.70*** 11.12*** 153.10***

Peer firm average controls Yes Yes Yes Yes
Firm-specific control variables Yes Yes Yes Yes
Macroeconomic control variables Yes Yes Yes Yes
Industry-FE Yes Yes Yes Yes
Country-FE Yes Yes Yes Yes
Year-FE Yes Yes Yes Yes
# observations 88,901 79,772 67,738 48,778
# of firms 6,555 4,754 6,555 4,754
# of industries 36 13 36 13
# of countries 43 38 43 38
Adj.R2 0.255 0.263 0.285 0.328
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Appendix A Variable definitions
The table lists the definitions of all variables used. All firm-level variables are drawn from Datastream and macroeconomic
variables are from the IMF and The World Bank.
Panel A: Firm-specific factors

Variable Source Definition

Cash Datastream Cash and cash equivalent-to-total assets.
ROA Datastream Operating income-to-total assets.
Tobin’s q Datastream Market of equity plus total debt-to-total assets (Firm value).
Size Datastream Log of total assets.
NWCA Datastream Net-working capital (excluding cash and cash equivalent)-to-total assets.
Debt Datastream Total debt-to-total assets.
Capex Datastream Capital expenditure-to-total assets.
R&D Datastream Research and development expenditure-to-total assets.
Cashflow Datastream Operating income plus depreciation-to-total assets.
PPE Datastream Property, plant and equipment-to-total assets.
Cash2 Datastream Cash-to-total assets.
Cash/NA Datastream Cash and cash equivalent-to-net assets.
Cash2/NA Datastream Cash-to-net assets.
∆Cash Datastream The change in cash and cash equivalent-to-total assets.
Mimic Datastream A dummy variable that takes the value of one if a firm is categorised as above-median of

the regression diagnostic statistic (DFBETA) and zero otherwise.
Crisis A crisis dummy that takes the value of one from 2008 to 2012 and zero otherwise.

Panel B: Macroeconomic factors

Variable Source Definition

GDPGrowth WDI The growth rate of GDP.
Inflation WDI The inflation rate based on the Consumer Price Index (CPI).
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Appendix A Variable definitions (continued)
Panel C: Institutional development
Variable Source Definition

Rule of law WGI The rule of law indicates the degree of confidence that agents have in and abide
by the rules of society.

Property rights Indicates the level of economic freedom concerning the legal system and property
rights security.
Source: https://www.fraserinstitute.org/economic-freedom/approach.

Regulatory quality WGI Regulatory quality is an index that captures the perception of governments abil-
ity to formulate and implement suitable policies and regulations that promote
and allow the development of the private sector.

Control of corruption WGI It is an index that captures the degree of public power used for personal benefit,
taking into account both small and large forms of corruption.

Government effectiveness WGI Government effectiveness is an index that captures the perception of the quality
of civil and public services and the extent of their independence from (political)
pressures regarding interference in policy formulation and implementation.

Financial development IMF Financial Institutions index (FDI) is a comparative ranking of economies based
on the combination of their scores on the access, depth, and efficiency of financial
institutions and the financial market (see Svirydzenka, 2016).

Financial institutions IMF Financial Institutions index (FI) is a combination of Financial Institutions Depth
index (FID), Financial Institutions Efficiency Index and Financial Institutions
Access index (FIA) (see Svirydzenka, 2016).

Financial markets IMF Financial Markets index (FM) is a combination of Financial Markets Depth
index (FMD), Financial Markets Efficiency index (FME) and Financial Markets
Access index (FMA) (see Svirydzenka, 2016).

MSCI Classification MSCI The country classification based on the Morgan Stanley Capital International
Market Framework.

Income-level WDI The national income level classification based on the World Bank.
Political stability WGI Captures perceptions of the probability of political instability and violence that

are politically motivated, including terrorism .
Newspaper circulation The logarithm of newspapers and periodicals circulation per thousand inhabi-

tants in 2000 (see Djankov et al., 2008).
Foreigner ownership An index based on the freedom of foreign ownership/investment.

Source: https://www.fraserinstitute.org/economic-freedom/approach.
Innovation WDI Researchers in R&D (per million people).
Legal origin Legal origin of a country’s laws - civil & common law (see Djankov et al., 2008).
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Appendix B Stock return regressions
The table presents the summary statistics for the instruments are calculated from the following models:

Monthly stock returns = rijt = αijt + βm
ijt(rmt − rft) + βind

ijt (r−ijt − rft) + ηijt (3)

Expected monthly returns ≡ r̂ijt = α̂ijt + β̂m
ijt(rmt − rft) + β̂ind

ijt (r−ijt − rft) (4)

Idiosyncratic monthly returns ≡ η̂ijt = rijt − r̂ijt (5)

where rijt is the stock return for firm i in industry j over month t, rmt − rft is the excess market return, r−ijt − rft is
the excess return on an equally weighted industry portfolio, excluding the focal firm i’s return, and ηijt is the error term.
The expected monthly returns (r̂ijt) are the predicted returns from estimating the augmented market model (including the
excess return on an equally weighted industry portfolio) specified above. The idiosyncratic monthly returns (rijt − r̂ijt)
are calculated as the difference between the stock returns (rijt) and expected monthly returns (r̂ijt). The peer firms’
average characteristics are calculated as the average of all firms within a particular industry-country-year excluding the
ith observations (relating to the focal firms). Industry-country combinations are defined based on the 8-digit Industry
Classification Benchmark (ICB). Equation (3) is estimated on a rolling annual basis using monthly returns. To ensure
accuracy / consistency, each firm is required to at least have 24 months of historical returns data and use up to 60 months
of data for the estimations. Using the estimated coefficients from Equation (3) for the previous year (t − 1) and the
monthly factor returns for the current year (t). The annual idiosyncratic risk by taking the geometric average of the
monthly idiosyncratic returns. Our instrument, the average peer idiosyncratic return shock, is calculated similarly to the
average peer firm-specific variables in Equation (1) discussed above. The sample consists of 25,650 listed non-financial and
non-utility firms (298,985 firm-year observations) from 47 countries drawn from Datastream over the period 1990—2019.
All variables used are defined in Appendix A and winsorised at the lower and upper one percentiles.

Variables Mean Median SD

α̂ijt 0.029 0.019 0.041
β̂m
ijt 0.439 0.353 1.560
β̂ind
ijt 0.626 0.458 1.338

# of observations per regression 58 60 5
Adj.R2 0.269 0.238 0.187
Monthly returns (rijt) 0.016 0.000 0.139
Expected monthly returns (r̂ijt) 0.016 0.013 0.059
Idiosyncratic monthly returns (rijt − r̂ijt) 0.102 0.097 0.045
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Appendix C Sample distribution across countries/regions and industries
The table presents the summary statistics for cash holdings by country and industry. The broad industries are defined based
on the 2-digit Industry Classification Benchmark (ICB). The sample consists of 25,650 listed non-financial and non-utility
firms (298,985 firm-year observations) from 47 countries drawn from Datastream over the period 1990—2019. All variables
used are defined in Appendix A and winsorised at the lower and upper one percentiles. ∗∗∗, ∗∗, ∗ indicate significance at
the one, five, and ten percent levels, respectively.
Panel A: Sample distribution across countries
# Country N Firms Mean Median SD Trend-Mean Trend-Median

(1) Australia 3,351 377 0.151 0.089 0.168 0.321*** 0.218***
(2) Austria 262 35 0.128 0.098 0.091 0.746*** 0.592*
(3) Belgium 697 64 0.095 0.075 0.085 -0.245*** 0.139*
(4) Brazil 1,890 204 0.124 0.101 0.104 -0.160* -0.149**
(5) Canada 2,122 267 0.120 0.049 0.167 0.582*** 0.408***
(6) Chile 213 32 0.063 0.043 0.065 0.211 0.374**
(7) China 17,034 1,854 0.174 0.144 0.116 0.292*** 0.228***
(8) Croatia 137 17 0.051 0.037 0.055 0.507** 0.403*
(9) Denmark 1,363 122 0.123 0.067 0.154 -0.050 -0.256***
(10) Egypt 200 34 0.120 0.085 0.105 -0.419 -0.752*
(11) Finland 913 84 0.145 0.085 0.155 -0.614*** 0.084
(12) France 5,424 485 0.146 0.113 0.119 0.081*** 0.159***
(13) Germany 5,484 521 0.159 0.104 0.157 0.232*** 0.288***
(14) Greece 1,863 191 0.069 0.040 0.076 0.160*** 0.121***
(15) Hong Kong 14,151 1,477 0.211 0.171 0.152 0.203*** 0.167***
(16) Hungary 287 20 0.085 0.074 0.056 -0.267*** -0.027
(17) India 7,299 730 0.080 0.035 0.104 0.210*** 0.062***
(18) Indonesia 3,372 353 0.116 0.085 0.107 -0.164*** -0.057
(19) Ireland 190 19 0.238 0.264 0.183 -1.693*** -2.796***
(20) Israel 409 50 0.244 0.185 0.189 -0.291 -0.534**
(21) Japan 69,701 4,033 0.182 0.149 0.130 0.209*** 0.130***
(22) Malaysia 7,627 719 0.136 0.099 0.118 0.281*** 0.300***
(23) Mexico 1,223 145 0.100 0.084 0.071 -0.110 -0.031
(24) Netherlands 2,233 212 0.104 0.077 0.099 0.040 0.148***
(25) New Zealand 326 41 0.051 0.021 0.081 -0.241*** -0.159***
(26) Norway 1,365 158 0.100 0.083 0.073 -0.223*** -0.170***
(27) Pakistan 1,284 146 0.065 0.020 0.093 -0.042 -0.021
(28) Peru 252 32 0.121 0.080 0.127 0.282 -0.522*
(29) Philippines 729 77 0.097 0.070 0.097 -0.142* 0.091
(30) Poland 1,255 151 0.099 0.063 0.107 0.015 0.052
(31) Portugal 215 26 0.120 0.097 0.075 -0.502*** -0.570***
(32) Romania 136 18 0.080 0.031 0.108 0.123 0.297
(33) Russia 666 70 0.112 0.077 0.110 0.027 0.036
(34) Saudi Arabia 324 36 0.108 0.078 0.100 -0.306* -0.548**
(35) Singapore 6,225 642 0.173 0.137 0.134 0.078** 0.031
(36) South Africa 1,608 220 0.104 0.085 0.081 0.027 0.274***
(37) South Korea 15,590 1,431 0.150 0.109 0.132 0.338*** 0.261***
(38) Spain 823 74 0.113 0.087 0.084 0.239*** 0.402***
(39) Sri Lanka 685 76 0.081 0.046 0.104 0.072 -0.006
(40) Sweden 4,584 399 0.130 0.097 0.121 -0.065** -0.032
(41) Switzerland 4,094 336 0.177 0.148 0.123 0.123*** -0.020
(42) Taiwan 14,644 1,353 0.223 0.188 0.151 0.510*** 0.575***
(43) Thailand 7,384 634 0.107 0.067 0.109 0.176*** 0.143***
(44) Turkey 1,503 136 0.102 0.070 0.100 0.039 0.244***
(45) United Kingdom 21,864 1,870 0.115 0.076 0.122 0.129*** 0.121***
(46) United States 63,641 5,365 0.154 0.088 0.171 0.283*** 0.291***
(47) Vietnam 2,343 314 0.130 0.077 0.144 0.521*** 0.207**

Full Sample 298,985 25,650 0.157 0.116 0.143 0.170*** 0.150***

Panel B: Sample distribution across industries
# Variables N Firms Mean Median SD Trend-Mean Trend-Median

(1) Basic Materials 35,907 3,064 0.117 0.087 0.110 0.079*** 0.048***
(2) Consumer Discretionary 66,234 5,485 0.153 0.114 0.140 0.291*** 0.281***
(3) Consumer Staples 27,007 2,219 0.121 0.087 0.115 0.074*** 0.060***
(4) Energy 9,493 1,008 0.107 0.074 0.112 0.153*** 0.258***
(5) Health Care 19,614 1,777 0.196 0.148 0.171 0.050*** 0.054***
(6) Industrials 83,318 6,637 0.142 0.111 0.122 0.116*** 0.084***
(7) Real Estate 5,972 706 0.123 0.092 0.116 0.062** 0.166***
(8) Technology 39,389 3,615 0.247 0.208 0.175 0.237*** 0.243***
(9) Telecommunications 12,051 1,139 0.182 0.137 0.155 0.093*** 0.158***

Full Sample 298,985 25,650 0.157 0.116 0.143 0.170*** 0.150***
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Appendix A.3 The implications of mimicking and cash holdings
The table presents estimation results of Equation (2) that relate firm value to the financial crisis dummy, mimicking dummy,
the interaction term for the financial crisis and mimicking, and firm-specific and macroeconomic control variables. Crisis is
a dummy variable that takes the value of one for the period 2008-2012 and zero otherwise. Mimicking is a dummy variable
that takes the value of one for mimicking firms and zero otherwise. All estimations include a constant, and industry
and country-fixed effects (but not reported for brevity of presentation). The restricted sample around the financial crisis
consists of 13,754 listed non-financial and non-utility firms (113,753 firm-year observations) from 37 countries drawn from
Datastream over the period 2002—2012. All variables used are defined in Appendix A and winsorised at the lower and
upper one percentiles. Robust standard errors are reported in parentheses. ∗∗∗, ∗∗, ∗ indicate significance at the one, five,
and ten percent levels, respectively, based on robust standard errors.

Categorisation factor Cash Cash/NA

Low High Low High

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

Mimicking 0.003 0.070*** 0.004 0.080***
(0.008) (0.013) (0.009) (0.013)

Crisis -0.167*** -0.260*** -0.189*** -0.241***
(0.008) (0.011) (0.009) (0.011)

Mimicking×Crisis 0.045*** -0.053*** 0.071*** -0.076***
(0.011) (0.017) (0.012) (0.016)

Equality test - Mimicking 18.05*** 23.52***
Equality test - Crisis 46.96*** 14.19***
Equality test - Mimicking×Crisis 23.56*** 53.19***

Firm-specific control variables Yes Yes Yes Yes
Macroeconomic control variables Yes Yes Yes Yes
Industry-FE Yes Yes Yes Yes
Country-FE Yes Yes Yes Yes
Year-FE No No No No
# observations 57,367 56,386 57,319 56,434
# of firms 10,655 10,851 10,655 10,851
# of industries 127 127 127 127
# of countries 37 37 37 37
Adj.R2 0.253 0.294 0.271 0.293
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