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Abstract
In this paper we explore the association between cost stickiness and firm value. 
Using a large sample of U.S. data, we find a robust negative relationship between 
cost stickiness and firm value. We then explore whether the resource adjustment, 
managerial expectations, and agency theories of cost stickiness affect the negative 
relation and find support for the managerial expectation and agency theories. Fur-
thermore, we find evidence that the detrimental impact of cost stickiness on firm 
value is mediated partially through the cost of equity and cash flow channels. Fur-
ther investigation suggests that the adverse effects of cost stickiness on firm value is 
stronger in the presence of high information asymmetry. We enrich the cost manage-
ment literature by integrating cost stickiness with corporate finance.

Keywords  Cost stickiness · Firm value · Agency problem · Cost of equity · Cash 
flow

1  Introduction

Cost stickiness is premised on the notion that costs do not behave linearly in 
response to changes in activity level (Cooper & Kaplan, 1992; Noreen, 1991) but, 
instead, depend on manager’s deliberate resource adjustment decisions. This is in 
contrast to traditional cost accounting, which considers fixed costs as resources not 
amenable to short-term adjustments, whereas variable costs can be adjusted easily 
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in the short-term. However, in reality, resources fall along a spectrum and require 
managerial judgement regarding whether and when to adjust resources in response 
to changes in activity levels (Banker et  al., 2018). Initial empirical evidence sup-
porting the existence of cost stickiness was provided by Anderson et al. (2003), who 
document that selling, general and administrative (SGA) costs rise more when sales 
increase but decrease less when sales decrease.

While a plethora of studies have examined the determinants of cost stickiness (see 
Banker et al., 2018; Ibrahim et al, 2022 for comprehensive reviews), surprisingly lit-
tle evidence exists on the implications of such cost stickiness. The most notable work 
is by Weiss (2010), who documents a positive relationship between cost stickiness 
and the analyst forecast error. According to Weiss (2010, p. 1442), firms with higher 
cost stickiness demonstrate greater declines in earnings, because “……stickier costs 
result in a smaller cost adjustment when activity level declines and, therefore, lower 
cost savings, [which] result in a greater decrease in earnings. This greater decrease 
in earnings when the activity levels fall increases the variability of the earnings dis-
tribution, resulting in less accurate earnings predictions.” Weiss (2010) also finds 
that firms with stickier costs have less analyst coverage, and investors rely less on 
the realized earnings of such firms because of their lower predictive power. Ciftci 
et al. (2016), reveal that analysts are unable to recognize and incorporate the ‘sticky’ 
nature of costs in their forecasts: a feature that increases error in earnings prediction. 
In addition, cost stickiness has been found to increase credit risk. Firms encounter 
increased default and credit risk, owing to higher earnings and asset volatility stem-
ming from cost stickiness (Homburg et al., 2016). Similar to analysts, managers are 
also unable to incorporate cost stickiness, as Ciftci and Salama (2018) show that 
cost stickiness leads to higher management earnings forecast errors. He et al. (2020) 
find that firms with greater cost stickiness pay less dividend: a finding consistent 
with the argument that stickier firms will be unable to sustain high dividend payouts 
in the long run. In this paper we examine the association between cost stickiness and 
firm value, and the mediating effect of the cost of equity capital and cash flows on 
the relationship, if any.

We investigate this question for at least three important reasons. First, it is not 
clear ex-ante whether the findings documented by Weiss (2010) will mean that 
firms with more cost stickiness will have lower market value. The existing research 
on cost stickiness has proposed three potential explanations grounded on resource 
adjustment, managerial expectations, and agency arguments (Anderson et al., 2003; 
Banker et al., 2014b; Chen et al., 2012). We argue that the relationship between cost 
stickiness and firm value could vary, depending on which of these arguments domi-
nates. Second, costs are a core driver of firm profitability and, consequently, firm 
value. Therefore, it is important to understand how cost stickiness affects firm value, 
since the maximization of firm value is considered to be one of the primary objec-
tives of the firm (Jensen & Meckling, 1976). Third, Weiss (2010) uses three-day 
cumulative abnormal returns (CAR) surrounding the earnings announcement dates 
to proxy for market response to quarterly earnings announcements. However, such 
a short window test may fail to capture managerial resource adjustment decisions. 
This is because companies make resource adjustment decisions throughout the 
year, and the chosen short window may not coincide with any significant resource 
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adjustment decisions. Hence, taking a longer time span of one year could ensure 
that resource adjustment decisions during the entire year are incorporated into firm 
value, thereby overcoming the limitations of the short window test to some extent.

During declining sales, retention of slack resources decreases the present value 
of sales, and increases the opportunity cost of keeping unused resources, resulting 
in decreased firm profitability. Therefore, we expect a negative association between 
cost stickiness and firm value. Investors make their investment decisions based pri-
marily on the financial health of a firm, and this is determined by the future earnings 
and cash flow potential of the firm. Investors consider current earnings as a key firm 
performance indicator, as it can reliably predict future earnings (Finger, 1994; Nis-
sim & Penman, 2001), future cash flows (Barth et al., 2001; Dechow et al., 1998), 
and firm equity performance (Dechow, 1994) or, in other words, the future wealth 
of the firm (Callen et  al., 2009). More volatile earnings, and increased analysts’ 
earnings forecast errors stemming from greater cost stickiness when sales decline, 
increase investors’ investment risk and decreases analyst following (Weiss, 2010). 
An increase in investment risk requires investors to demand a higher return on their 
investments, thereby, increasing the cost of equity for the firm. Furthermore, retain-
ing slack resources when sales decline incurs adjustment costs: an effect that also 
reduces cash flows. Since, cost of equity and future cash flows are the components 
of firm value, we further propose that the association between cost stickiness and 
firm value is mediated by these two components.

Using a sample of 85,521 firm-year observations of U.S. listed firms spanning the 
period from 1982 to 2016, we document that operating cost stickiness reduces firm 
value. In terms of economic magnitude, a one-standard-deviation increase in cost 
stickiness decreases firm value by 2.44 percent relative to its mean. Further inves-
tigation suggests that this detrimental relationship between cost stickiness and firm 
value exists owing to investor recognition of agency problem associated with the 
retention of slack resources. Empirical results also suggest that retention of slack 
resources in the event of a sales decline is detrimental for firms when managers are 
pessimistic about future demand. Further, we find evidence that this negative rela-
tion between cost stickiness and firm value is partially mediated through both the 
cost of equity and the cash flow channels, as the direct effect of cost stickiness on 
firm value accounts for the bulk of the total effect. Finally, we find that the adverse 
effects of cost stickiness on firm value become more pronounced for firms with high 
information asymmetry. The negative relationship between cost stickiness and firm 
value also holds for alternative measures of cost stickiness and cost components.

Understanding the implications of cost stickiness is important for managers as 
well as investors. Managers need to be aware of how their deliberate resource adjust-
ment decisions could affect overall financial stability, cost of equity and, conse-
quently, firm value. Feedback from the market could enable them to be more effi-
cient in resource management. From the perspective of the investors, it is important 
that they understand the rationale behind retaining slack resources. A myopic con-
sideration, i.e., failure to recognize the rationale for retaining resources to minimize 
resource adjustment costs, might lead them to conclude erroneously that retaining 
unutilised resources is detrimental to firm value. Therefore, our study provides a 
timely contribution to the limited research on the implications of cost stickiness. Our 
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study also contributes to the line of research that integrates management account-
ing (cost stickiness) with financial accounting (firm value) and corporate finance 
(cost of equity and cash flow). Although Weiss (2010) concludes that investors take 
cost stickiness into consideration, our investigation provides the insight that cost 
stickiness leads to lower cash flows and investor demands for higher returns, both of 
which are detrimental to firm value.

The remainder of the paper proceeds as follows. Section  2 reviews the related 
literature and develops the hypotheses. The research methods and sample selection 
procedure are described in Sect. 3. Descriptive statistics and test results are reported 
in Sect. 4. Section 5 reports various robustness tests. Section 6 concludes the paper.

2 � Literature review and hypotheses development

2.1 � Cost stickiness and firm value

A rational economic assumption is that one of the primary objectives of a manager 
is to create shareholder wealth, and one way to achieve that is through maximiz-
ing profit. To generate and sustain profits to maximize shareholder wealth, efficient 
cost management is crucial for managers; therefore, understanding cost behaviour 
and research related to cost stickiness have gained popularity in recent times. A 
manager’s task is to create shareholder wealth by engaging in activities and imple-
menting strategies that allow the warranted market value of equity capital invested 
in the firm by the shareholders to exceed the book value of equity (Varaiya et al., 
1987). A firm’s warranted market value of equity is investors’ perceived assess-
ment of how effectively and efficiently the manager has used the invested capital 
and, thus, whether firm value will be created or destroyed depends on managerial 
decisions on efficient utilization of the firm’s resources, including cost management. 
Extant literature document that firms undergoing a declining performance reduce 
costs significantly in order to stabilize business operations and maintain profitability 
(Bailey & Szerdy, 1988; Grinyer & McKiernan, 1990; Hambrick & Schecter, 1983; 
Robbins & Pearce, 1992). In addition, investors consider current earnings as a key 
firm performance indicator that has been found to predict future earnings reliably 
(Finger, 1994; Nissim & Penman, 2001), as well as future cash flows (Barth et al., 
2001; Dechow et al., 1998) and firm equity performance (Dechow, 1994) or, in other 
words, the future wealth of the firm (Callen et al., 2009). It, therefore, follows that 
cost behaviour that affects accounting earnings profoundly, should be related to firm 
value.

Weiss (2010) finds that firms with sticky costs tend to have volatile earnings, and 
analysts fail to incorporate the ‘sticky’ nature of costs; thereby, making their fore-
casts less accurate. Moreover, Weiss (2010) documents that investors are unlikely 
to rely on the realized earnings of firms with high-cost stickiness because of their 
lower predictive power. Similar to analysts, managers are also unable to incorporate 
cost stickiness in their forecasts, and this failure results in higher management earn-
ings forecast errors (Ciftci & Salama, 2018). Hartlieb and Loy (2022) document that 
cost stickiness has a negative impact on garbling component of income smoothing. 
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Habib and Costa (2022) document a positive association between cost stickiness 
and future stock price crash risk. Agarwal (2022) finds that cost stickiness reduces 
the quality of information available to investors and causes stock price delay. Firms 
encounter increased default and credit risk, owing to higher earnings and asset vola-
tility stemming from cost stickiness (Homburg et al., 2016). He et al. (2020) docu-
ment that firms with high resource adjustment costs and greater cost stickiness pay 
less dividend because, in the long run, such firms will be unable to continue paying 
a sustainable level of dividend. Therefore, retaining slack resources during declining 
demand decreases the present value of sales, increases the opportunity cost of keep-
ing unused resources, decreases firm profitability and, thereby, affects firm value 
adversely. We, therefore, hypothesize as follows:

H1  There is a negative relation between cost stickiness and firm value, ceteris 
paribus.

Investigating the association between cost stickiness and firm value without 
accounting for the drivers of such an association, provides only a partial picture. 
Thus, to unfold what triggers the empirical relationship hypothesized in H1 above, 
we condition H1 on the theory driving the cost behaviour of a firm. Managers’ deci-
sions related to resource adjustment during declining demand is based on resource 
adjustment theory, managerial expectation theory and agency theory. Resource 
adjustment theory is based on the notion that many costs arise from managers’ 
deliberate resource commitment decisions. Once committed, it is not easy to scale 
back resources without incurring some kind of adjustment cost. For instance, labour 
adjustment costs have been found to induce cost stickiness (Banker et  al., 2013; 
Golden et al., 2020). Managers tend to enter into contracts for resources, which are 
costly to renegotiate; thus, when demand falls, managers are bound to retain those 
slack resources, because discarding them would incur obligatory costs such as sev-
erance payments (Calleja et  al., 2006). Therefore, if rational investors are able to 
incorporate such high ‘adjustment costs’ into their valuations, then firm value 
should not necessarily be affected adversely during periods of sales decline. How-
ever, according to Agarwal (2022) investors are unlikely to have access to manage-
rial rationale behind retaining slack resources and information on high ‘adjustment 
costs’. Therefore, investors will penalize firms for retaining slack resources as this 
will lower firm’s current profitability and will make earnings more volatile, thereby 
affecting firm value adversely. We, therefore, hypothesize as follows:

H2A  Cost stickiness may affect firm value adversely when the resource adjustment 
cost is high, ceteris paribus.

Managerial expectation theory posits that when managers are optimistic (pessi-
mistic) about future demand, they are likely to retain (reduce) slack resources in the 
event of declining demand (Banker & Byzalov, 2014; Banker et  al., 2014a; Veni-
eris et al., 2015). Optimistic managers consider a declining demand as ‘temporary’ 
and prefer to retain slack resources to minimize the downward adjustment costs. If 
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investors are concerned about long-term value creation by the company, then the 
retention of slack resources by optimistic managers during declining demand should 
not necessarily lead to a decrease in firm value. However, if managers are pessi-
mistic about the future demand, then retaining slack resources is likely to have an 
adverse impact on firm value. As discussed before, maintaining slack resources dur-
ing periods of sales decline would decrease the present value of sales and increase 
the opportunity cost of keeping unutilized resources: factors that would contribute 
to a reduction in profit and, hence, firm value. We, therefore, hypothesize as follows:

H2B  Cost stickiness affects firm value adversely when managers are pessimistic, cet-
eris paribus.

Agency theory predicts a negative relationship between cost stickiness and firm 
value. The agency problem occurs because of a misalignment of interests between 
shareholders and managers. An implication of the agency problem is that manag-
ers engage in empire-building activities, e.g., growing the firm beyond its optimal 
size by retaining unutilized resources for status, power, compensation, and prestige 
(see, e.g., Chen et al., 2012; Hope & Thomas, 2008; Jensen, 1986; Masulis et al., 
2007; Stulz, 1990). Prior studies have documented that managers with empire-
building tendencies are likely to add excessive resources when sales increase and are 
unlikely to reduce unutilized resources when demand falls, resulting in cost sticki-
ness (Banker et al., 2018; Chen et al., 2012). Chen et al. (2012) document a posi-
tive relation between the agency problem and cost stickiness. Self-serving managers 
might be less tempted to discard unused resources, because such a decision reduces 
their chance of maximizing private benefits. However, such activity is likely to be 
value-destroying for the firm. We, therefore, hypothesize as follows:

H2C  Cost stickiness affects firm value adversely for firms with pronounced agency 
problem, ceteris paribus.

2.2 � Mediating effect of cost of equity and cash flow on cost stickiness and firm 
value

So far, we have discussed the plausible direct relationship between cost stickiness 
and firm value. A related issue to be examined is whether this direct relation between 
cost stickiness and firm value is mediated through the cost of equity and cash flow 
channels. Since firm value consists of cost of equity and expected future cash flow 
components (Chen et al., 2010; Penman, 2011, 2016; Plumlee et al., 2015), investi-
gating the mediating effect of these two components would provide insights into the 
relationship between cost stickiness and firm value.

Equity valuation involves discounting expected payoffs (free cash flows) (Pen-
man, 2011). Realizations of future cash flows are plagued with fundamental uncer-
tainties. This type of uncertainty is related to a firm’s specific business model, type 
of business, organizational structure, changes in competitive landscape, impacts of 
new product launches, regulatory change, and shifts in macro-economic conditions 
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(Chen et  al., 2008). As will be discussed below, volatile earnings stemming from 
more cost stickiness, increase cash flow uncertainties and, hence, investors need to 
be compensated through a higher rate of return (discount rate). Thus, both cash flow 
news (free cash flow) and return news (discount rate) become the appropriate chan-
nels to further examine the association between cost stickiness and firm value.

Cost stickiness increases earnings volatility, analysts’ forecast error (Ciftci et al., 
2016; Weiss, 2010), credit risk (Homburg et al., 2016) and decreases analysts’ cover-
age: precursors of heightened investment risk. Such heightened risk, in turn, requires 
investors to demand a higher return from their investments and, thereby, increases 
the firm-level cost of equity capital. Therefore, the negative relation between firm 
value and cost stickiness may be attributed to an increase in discount rate holding 
firm cash flows constant, as investors may consider such resource adjustment deci-
sion to be inefficient and risky. With respect to future cash flows, holding onto unu-
tilized resources during the period of declining demand incurs cost. Many such obli-
gations, for instance, wages to workers, maintenance and repair costs of equipment, 
rents on leased equipment and storage/warehouse fees, have to be paid during the 
period with cash to avoid contractual violations. Therefore, a decline in cash dur-
ing a period of declining sales would affect firm value adversely. Furthermore, cost 
stickiness makes the accurate prediction of future cash flows a difficult task and this, 
again, affects firm value adversely, since investors consider future cash flows when 
making investment decisions. Moreover, volatile cash flows also create uncertainty 
for investors regarding future dividend pay-outs. Thus, we hypothesize as follows:

H3  The association between cost stickiness and firm value postulated in H1 is medi-
ated through the cost of equity and cash flow channels.

3 � Research design

3.1 � Empirical model

To test the relation between cost stickiness and firm value (H1), we adopt the follow-
ing cross-sectional regression model:

We use Tobin’s Q (TOBINQ)1 for the year t as our proxy for firm value, following 
previous literature (e.g., Henry, 2008; Jin & Jorion, 2006; Konijn et al., 2011; Maury 
& Pajuste, 2005; Villalonga & Amit, 2006). We measure TOBINQ as book value of 
assets plus market value of equity minus book value of equity minus deferred tax, 

(1)

TOBINQi,t = �0 + �1OC_STICKYi,t + �2RISKi,t + �3SIZEi,t + �4LEVi,t + �5PROFITi,t
+ �6GROWTHi,t + �7IOWNi,t + �

1  We have taken TOBINQ at period t because STICKY is the annualized mean value of the quarterly 
STICKY measure. Since the market updates its values based on quarterly information, we consider the 
end-of-year market value as an appropriate measure.
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scaled by the book value of assets. This is a widely used definition of Tobin’s Q 
(Gompers et al., 2003; Jiao, 2010; Kaplan & Zingales, 1997). We acknowledge that 
there are more sophisticated ways to measure Tobin’s Q (Perfect & Wiles, 1994), 
however, it is evident from prior studies that there is a high correlation between our 
measure of Tobin’s Q and more complex ones (Chung & Pruitt, 1994; Jiao, 2010). 
We control for firm risk (RISK), firm size (SIZE), leverage (LEV), firm profitability 
(PROFIT), firm growth or investment opportunities (GROWTH) and institutional 
ownership (IOWN). All variables are defined in the Appendix.

The main independent variable in our analysis is OC_STICKY. We use the firm-
level cost sticky measure developed by Weiss (2010), as this measure is more appro-
priate for research examining the effect of cost stickiness (Banker & Byzalov, 2014). 
Weiss (2010) defines cost stickiness for firm i in quarter q (STICKYi,q) as the dif-
ference in the slope of the cost function between the two most recent quarters from 
quarter q-3 to q, such that sales decrease in one quarter and sales increase in the 
other.

where Ť (Ţ) is the most recent of the last four quarters with an increase (decrease) 
in sales, ΔCOST = COSTi,q-COSTi,q-1 and ΔSALES = SALEi,q-SALEi,q− 1. We obtain 
OC_STICKY by taking the mean of STICKYi,q values for firm i and in year t fol-
lowing Kim et al. (2019) and Costa and Opare (2022). We multiply Weiss’s (2010) 
original measure by -1 following Rouxelin et al. (2018) and Golden et al. (2020), so 
that higher values imply more cost stickiness. H1 predicts a negative and significant 
coefficient on OC_STICKYi,t. We take operating costs (OC) (Compustat data item 
SALEQ minus IBQ) because it is more comprehensive, as it includes costs related to 
both internal and external financing (Costa et al., 2021). Moreover, operating costs 
are incurred for everyday business operations, and failure to meet these contractual 
obligations could lead to early bankruptcy (Chen et  al., 2019). In robustness tests 
(Sect. 4.3), we use the stickiness of selling, general and administrative cost (SGA_
STICKY) and cost of goods sold (COGS_STICKY) as alternative cost components.

3.2 � Resource adjustment cost, managerial expectation and agency problem 
proxies

We include (i) asset intensity (AIN), and (ii) workers’ skill level (SKILL) as two 
proxies for resource adjustment costs. AIN is measured as the total assets divided 
by the sales for year t. Based on the median value of AIN, we create two sub-groups 
with the high (low) AIN group representing firms incurring high (low) resource 
adjustment costs. Workers differ in their skill levels. For instance, a high-skill 
worker such as an engineer has an input to production different from that of a low-
skill worker, such as an assembly-line worker. Thereby, labour is a heterogeneous 
factor of production. High-skilled workers tend to conduct difficult jobs, making 
them costly to replace; whereas, low-skilled workers jobs involve routine and rela-
tively easy tasks, making them less costly to replace (Belo et al., 2017; Ghaly et al., 

(2)
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2017). We, therefore, include SKILL as another proxy for resource adjustment cost. 
SKILL is a dummy variable coded 1 for firm-year observations with above-median 
SKILL scores, and zero otherwise.2

For managerial expectation we use two proxies, namely, (i) investor sentiment 
index (CCI) and (ii) business cycle measure (OECD). An external proxy for mana-
gerial expectation, we use CCI which is the consumer confidence index developed 
by Michigan Consumer Research Center (MCRC). CCI is a widely used measure 
of investor sentiment (Bergman and Roychowdhury, 2008; Lemmon & Portniagu-
ina, 2006). MCRC administers opinion surveys to households around U.S. to gauge 
perceptions on personal financial welfare, on countrywide financial welfare, and 
on consumer spending. Responses to the monthly survey’s questions are combined 
to form an overall measure of sentiment. A higher (lower) value of CCI indicates 
consumer optimism (pessimism) about the overall state of the economy. We use 
the OECD Composite Leading Indicators (CLI), a macroeconomic proxy to meas-
ure managerial expectation.3 A country CLI comprises a set of component series 
selected from a wide range of key short-term economic indicators. During recession 
(expansion) managers tend to be pessimistic (optimistic) about future demand.

We deploy two proxies for the agency problem, namely, (i) asset utilization ratio 
i.e., sales-to-assets (STA), and (ii) distracted institutional shareholders (DSHAR). As 
elucidated in Sect. 2.1, one of the consequences of the agency problem is managers’ 
tendency to engage in empire-building. Such managers are likely to overspend in the 
form of capital expenditure or acquire business to build an empire. Therefore, we 
have used STA to measure the empire-building tendency of managers (Ang et  al., 
2000; Fauver & Naranjo, 2010). STA, an efficiency ratio, measures how efficiently 
a manager utilizes assets under his/her control. The rationale behind using this ratio 
to proxy for the agency problem is that a low ratio implies that the manager has, 
for example, purchased unproductive assets and/or consumed excessive perquisites. 
Firm-year observations with below (above)-median STA are considered high (low) 
agency problem groups. Our second proxy for agency problem is institutional inves-
tor distraction. Investor attention plays a monitoring role in keeping managers’ inter-
ests aligned with firms’ goals. Kempf et al. (2017) constructed a firm-level share-
holder “distraction” measure to capture the agency problem. The authors find that 
firms with distracted shareholders tend to make value-destroying M&A decisions. 
Additionally, such firms are more likely to cut dividends, and unlikely to dismiss 
poor performing CEOs: actions that increase agency costs for shareholders.4 Firm-
year observations with DSHAR higher (lower) than the median are considered high 
(low) agency problem groups.

2  The data on the SKILL variable is retrieved from Associate Professor Frederico Belo’s webpage at 
https://​sites.​google.​com/a/​umn.​edu/​frede​rico-​belo/.
3  According to this time series, the recession begins at the midpoint of the period of the peak and ends at 
the midpoint of the period of the trough. We define a recession dummy accordingly.
4  The data on DSHAR variable is retrieved from Associate Professor Elisabeth Kempf’s webpage at 
https://​sites.​google.​com/​site/​elike​mpf/​resea​rch?​authu​ser=0.

https://sites.google.com/a/umn.edu/frederico-belo/
https://sites.google.com/site/elikempf/research?authuser=0
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3.3 � Mediating effect variables

To test the mediating effects of cost of equity and cash flows on the associa-
tion between cost stickiness and firm value (H3), we follow the mediation test 
approach of Baron and Kenny (1986). Following Baron and Kenny (1986), 
we use the following four steps to establish these mediation channels (Eqs. 
(3a)–(3c)). First, we show that variations in the independent variable (i.e., OC_
STICKY, in our study) are correlated with the dependent variable (i.e., TOBINQ; 
Eq.  (3a)), to confirm the possibility that a mediation effect is present. Second, 
we show how variations in the independent variable (i.e., OC_STICKY) account 
for variations in the mediators (Eq.  (3b)). Third, we show that the mediators 
have a significant effect on the dependent variable (i.e., TOBINQ; Eq.  (3c). 
Finally, we show that the significant relationship between OC_STICKY and 
TOBINQ (Eq. (3a)) either becomes insignificant after controlling for the media-
tors (full mediation) or that the significance level shrinks after doing so (partial 
mediation). In order to test the mediation effect (H3) we use the following set of 
equations:

where MV are the mediating variables, with MV_COEi,t being the mediating vari-
able representing cost of equity capital, and MV_FCFi,t being the mediating vari-
able pertaining to free cash flow (FCFi.t). Based on prior studies (Easton, 2004; El 
Ghoul et al., 2011; Gupta et al., 2018) we use implied approaches to estimate the 
cost of equity. Equation (3a) is our original baseline regression model or Eq. (1). For 
Eq. (3b) we include SIZE, LEV, IOWN, BETA (market beta), BTM (book-to-market 
value), ZSCORE (Altman’s Z-score) and DAC (discretionary accrual) as the control 
variables for the test using COE as the mediating channel (El Ghoul et  al., 2011; 
Gupta et  al., 2018). Owing to lack of prior literature on the determinants of free 
cash flow, we included the control variables used in the baseline model as some of 
the potential determinants of FCF. For Eq. (3c) we use the same control variables 
as in Eq. (1). The total effect of cost stickiness (i.e., OC_STICKY) on firm value (i.e. 
TOBINQ) can be decomposed into direct and indirect effects. The direct effect is �1 
from Eq. (3c) above, while the indirect effect is α1*�2 for the proposed mediators. 
The core of the mediation effect is testing the null hypothesis H0: α1*�2 =0. We use 
a simultaneous equation model for defining and estimating the direct and indirect 
effects. Variables are defined in detail in the Appendix.

(3a)TOBINQi,t = �0 + �1OC_STICKYi,t +

∑

CONTROLSi,t + �

(3b)MVi,t = �0 + �1OC_STICKYi,t +

∑

CONTROLSi,t + �

(3c)
TOBINQi,t = �0 + �1OC_STICKYi,t + �2MV_COEi,t + �3MV_FCFi,t +

∑

CONTROLSi,t + �
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3.4 � Sample selection

Our sample period spans from 1982 to 2016. We deliberately choose a long sample 
period to provide a richer analysis of the cost stickiness behaviour and firm value. 
We collect both yearly and quarterly financial data from Compustat, whilst the stock 
return data are collected from the CRSP and the institutional ownership data from 
Thomson Reuter’s F13 File. To estimate the implied cost of equity capital, we col-
lect analyst forecast data from IBES. We begin with an initial sample of 413,585 
firm-year observations. We then exclude 36,192 firm-year observations from the 
regulated industries (two-digit SIC code 48–49) and 96,226 firm-year observations 
from the financial institutions industry (two-digit SIC codes 60–69). Our final sam-
ple consists of 85,521 firm-year observations. Table  1, Panel A, reports the sam-
ple selection process. In the regression models, sample size varies depending on the 
model-specific data requirements. Firm-year observations come from a wide variety 
of industries, with two-digit SIC codes, 35–39 (30.13%) and 70–79 (13.83%) com-
manding the largest industry representation in our sample, as reported in Table 1, 
Panel B. To avoid the undesirable influence of outliers, we winsorize all the continu-
ous variables at the extreme 1% of their respective distributions.

4 � Empirical results and analysis

4.1 � Descriptive statistics and correlation

Descriptive statistics of the baseline regression variables are reported in Panel 
A of Table  2. Over the study period from 1982 to 2016, the mean (median) of 
TOBINQ and OC_STICKY are 1.87 (1.38) and 0.05 (0.03), respectively. The aver-
age firm may be considered as moderately large (SIZE = 5.40), with moderate risk 
(RISK = 0.14), and moderate leverage (LEV = 0.23). On average, firms are profitable 
(PROFIT = 0.10) and exhibit high growth opportunities (GROWTH = 0.01).5 Institu-
tional ownership (IOWN) averages 39 percent. On average, sample firms use $2.08 
million (median $0.92 million) assets to support each million dollars in sales. The 
mean (median) of STA and DSHAR are 1.17 (1.00) and 0.14 (0.14), respectively. 
Panel B reports the descriptive statistics of the variables used in the mediating test. 
The mean (median) of our mediating variables: COE_PEG, COE_MPEG and FCF 
are 0.11 (0.10), 0.12 (0.10) and 0.08 (0.08), respectively.

Table 3 shows the correlation between all the main variables. We find that the 
majority of the correlations are significant at the conventional level. From the cor-
relation matrix it is apparent that firm value (TOBINQ) is significant and nega-
tively correlated with OC_STICKY (− 0.021, p < 0.001). Though only suggestive 
of the underlying association, the highly significant negative correlation coefficient 

5  GROWTH is measured as dividend yield following Henry (2008) and firms paying higher dividend 
yields are considered to have less growth opportunities, thus, a negative association with those firms is 
expected.
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indicates that firms with higher cost stickiness have lower market values. Qtot, an 
alternative measure of firm value (discussed in Sect.  4.2), is positively correlated 
with TOBINQ (0.570, p < 0.001) and negatively correlated with OC_STICKY (− 
0.021, p < 0.001). RISK, PROFIT and IOWN are positively correlated with TOBINQ; 
whereas, LEV and GROWTH are correlated negatively.

4.2 � Regression results

Table 4 reports the OLS and firm fixed effect (FE) regression results for the asso-
ciation between cost stickiness and firm value for H1. To control for unobservable 
industry and year characteristics associated with firm value and cost stickiness, we 

Table 1   Sample selection and industry distribution

Selection process Number of 
observations

Panel A: Sample Selection Procedure
Total observations produced for 1982 to 2016 413,585
Drop: duplicate observations (36,192)

377,393
Drop: observations for SIC codes between 4800 and 4999 (26,300)
Drop: observations for SIC codes between 6000 and 6999 (96,226)
Preliminary sample 254,867
Drop: missing values for calculating TOBINQ (49,309)
Non-missing sample for TOBINQ 205,558
Non-missing sample for OC_STICKY (mean of STICKYi,q values for firm i and in year t) 180,500
Final sample (after merging TOBINQ with OC_STICKY and dropping missing control 

variables)
85,521

Code Industry Observations % observations

Panel B: Industry Distribution
1–14 Agriculture and mining 5,666 6.63%
15–17 Building construction 1,327 1.55%
20–21 Food and kindred products 2,681 3.13%
22–23 Textile mill products and apparels 1,754 2.05%
24–27 Lumber, furniture, paper and printing 4,111 4.81%
28–30 Chemical, petroleum, rubber and allied products 9,529 11.14%
31–34 Metal 4,727 5.53%
35–39 Machinery, electrical, computer equipment 25,766 30.13%
40–47 Railroad and other transportation 2,643 3.09%
50–52 Wholesale goods, building materials 4,300 5.03%
53–59 Store merchandise, auto dealers, home furniture stores 6,973 8.15%
70–79 Business services 11,831 13.83%
80–99 Other 4,213 4.93%

Total 85,521 100.00%
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include year and industry dummy variables in all our regression specifications. To 
take into account the time series and cross-sectional dependence in the error terms 
of our regressions, we calculate t-statistics using standard errors that are clustered 
by firm. Column (1) shows the OLS regression results for the relationship between 
OC_STICKY and TOBINQ, whilst column (2) shows the FE regression results. We 
find a negative and significant relationship between cost stickiness and firm value 
under both the OLS and the FE specifications, thereby, supporting H1. For example, 
the coefficient on OC_STICKY is − 0.048 (p < 0.01) in the OLS specification. In 
terms of economic magnitude, the estimated coefficient implies that a one-stand-
ard-deviation increase in cost stickiness decreases firm value by 2.44 percent rela-
tive to its mean (coefficient − 0.048* SD of OC_STICKY (0.95)/mean of TOBINQ 
(1.87)*100)).

The sign and significance of the control variables are generally consistent with 
prior studies (e.g., Henry, 2008; Konijn et  al., 2011; Maury & Pajuste, 2005; 

Table 2   Descriptive statistics

Refer to Appendix for variable definitions

Variables Observations Mean S.D 25% Median 75%

Panel A: Descriptive statistics
TOBINQ 85,521 1.87 1.96 1.05 1.38 2.05
Qtot 83,279 1.31 2.66 0.23 0.66 1.44
OC_STICKY 85,521 0.05 0.95 − 0.28 0.03 0.40
RISK 85,521 0.14 0.09 0.08 0.12 0.17
SIZE 85,521 5.40 2.07 3.87 5.24 6.81
LEV 85,521 0.23 0.24 0.04 0.19 0.34
PROFIT 85,521 0.10 0.29 0.05 0.13 0.20
GROWTH 85,521 0.01 0.02 0.00 0.00 0.01
IOWN 85,521 0.39 0.30 0.11 0.34 0.64
AIN 85,521 2.08 8.12 0.63 0.92 1.47
EIN 85,521 0.01 0.02 0.00 0.01 0.01
SKILL 52,446 0.28 0.19 0.13 0.24 0.41
CCI 85,481 87.95 11.16 81.60 89.60 93.60
OECD 85,521 0.51 0.50 0.00 1.00 1.00
STA 85,426 1.17 0.84 0.63 1.00 1.50
DSHAR 28,273 0.14 0.05 0.11 0.14 0.17

Panel B: Descriptive statistics related to mediating test
COE_PEG 21,909 0.11 0.06 0.07 0.10 0.14
COE_MPEG 21,909 0.12 0.07 0.07 0.10 0.14
FCF 21,909 0.08 0.08 0.05 0.08 0.13
BETA 21,909 1.13 0.80 0.64 1.06 1.53
BTM 21,909 0.55 0.47 0.28 0.46 0.71
ZSCORE 21,909 56.05 225.82 3.26 5.36 11.71
DAC 21,909 0.18 0.40 0.03 0.07 0.17
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Villalonga & Amit, 2006). From column (2), the coefficients on LEV (coefficient 
0.66, p < 0.05), PROFIT (coefficient 0.68, p < 0.01), and IOWN (coefficient 1.19, 
p < 0.01) are positive and significant. The coefficients on SIZE (coefficient − 0.54, 
p < 0.01) and GROWTH (coefficient − 3.04, p < 0.01) are negative and significant. 
Based on prior studies (Henry, 2008), RISK should have a negative relation with firm 
value, although our result shows the opposite (coefficient 0.99, p < 0.01). One plau-
sible reason could be that higher risk implies higher return which, in turn, increases 
firm value. From our OLS regression we find that the highest variance inflation fac-
tor (VIF) is 2.09 for the variable SIZE which is lower than the acceptable threshold 
of 10.00 (Costa & Habib, 2023; Marquardt, 1970; Studenmund, 2016) implying that 
our model does not suffer from multicollinearity.

As a robustness test, we use an alternative measure of firm value (Qtot). Results 
using the alternative measure of firm value (Qtot) are also reported in Table 4 (col-
umns 3 and 4). Qtot is measured by scaling firm value by the sum of the physical 

Table 4   OLS and fixed effect regression results—cost stickiness and firm value

This table reports the results from OLS and FE regressions of the association between cost stickiness and 
firm value. Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. 
***p < 0.01; **p < 0.05; *p < 0.10. Refer to Appendix for variable definitions

Dependent Variable: TOBINQ Qtot

OLS FE OLS FE

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

OC_STICKYt − 0.048*** − 0.022*** − 0.042*** − 0.029***
[− 4.59] [− 2.77] [− 3.50] [− 2.85]

RISKt 1.592*** 0.991*** 1.715*** 1.379***
[8.58] [5.73] [9.28] [8.31]

SIZEt − 0.145*** − 0.537*** − 0.049*** − 0.062**
[− 11.75] [− 11.79] [− 4.09] [− 2.15]

LEVt 0.231 0.661** − 0.657*** − 0.650***
[1.23] [2.17] [− 6.13] [− 6.45]

PROFITt − 0.888*** 0.680*** − 0.358*** 0.876***
[− 6.83] [4.19] [− 3.28] [5.57]

GROWTHt − 0.772 − 3.042*** − 1.929** -3.129***
[− 1.64] [− 8.78] [− 2.05] [− 5.98]

IOWNt 0.885*** 1.188*** 0.714*** 0.874***
[14.96] [13.73] [10.40] [10.08]

Constant 1.765*** 3.685*** 1.106*** 1.468***
[21.87] [22.06] [10.29] [11.08]

Firm fixed effect No Yes No Yes
Industry Yes No Yes No
Year Yes Yes Yes Yes
Observations 85,521 85,521 83,279 83,279
Adj. R-squared 0.09 0.06 0.05 0.04
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and intangible capital following Peters and Taylor (2017) methodology. Results 
using this alternative proxy for firm value are very consistent with the TOBINQ 
measure. The coefficients on OC_STICKY are negative and significant in both the 
OLS (coefficient − 0.042, p < 0.01) and the FE (coefficient − 0.029, p < 0.01) speci-
fications.6 Taken together, our evidence reveals a detrimental effect of cost stickiness 
on firm value, supporting H1. We now test which of the three theoretical arguments 
developed in H2A, H2B, and H2C might explain the negative relationship.

Table 5, Panel A reports fixed effect results for H2A. For brevity, we report only 
the FE regression results in Table 5.7 We hypothesized that investors are unlikely 
to have access to information regarding ‘adjustment costs’; and hence, are likely to 
penalize firms for retaining slack resources as this will lower firm’s current profit-
ability and will make earnings more volatile, thereby affecting firm value adversely.. 
We find a value-destroying effect of retaining slack resources for all but the low AIN 
group for which the coefficient on OC_STICKY is insignificant. The coefficients are 
negative and significant for the high AIN group (coefficient − 0.025, p < 0.05), and 
the high SKILL group (coefficient − 0.034, p < 0.01).

Panel B of Table 5, reports results for the ‘managerial expectations’ arguments to 
test H2B. With respect to the ‘managerial expectation’ we hypothesized that retain-
ing slack resources during declining demand and when managers are pessimistic, 
would affect firm value adversely. Based on the tabulated results, we find evidence 
supporting H2B. Our finding suggests that greater cost stickiness in the presence of 
managerial optimism, is not related to firm value. The coefficients on CCI (− 0.016, 
column 3) and OECD (− 0.018, column 5) are all insignificant.8 However, we find 
evidence that investors penalize firms when managers retain slack resources, despite 
their pessimistic view about the future. The negative and significant coefficients on, 
CCI (− 0.018, p < 0.01, column 2) and OECD (− 0.026, p < 0.01, column 4) support 
H2B.

The FE regression results related to H2C, on whether the existence of agency 
problem affects the association between firm value and cost stickiness, are reported 
in Panel C of Table  5. For all the agency problem proxies we find evidence that 
cost stickiness destroys firm value for the high agency problem groups only (insig-
nificant results for the low agency problem group). For example, the coefficient on 

6  The untabulated OLS regression results employing two-way clustering (firm and year) are consistent 
with the results reported in Table 4 (coefficient − 0.049, p < 0.01 for TOBINQ and − 0.054, p < 0.01 for 
Qtot measure, respectively).
7  The untabulated OLS regression results are similar to the FE results.
8  As a robustness test, we have used an alternative investor sentiment measure developed by Baker and 
Wurgler (2006). Their sentiment proxy is based on the common variation in six underlying proxies for 
sentiment: the closed-end fund discount, NYSE share turnover, the number and average of first-day 
returns on IPOs, the equity share in new issues, and the dividend premium. As each sentiment proxy is 
likely to include a sentiment component as well as idiosyncratic components, the authors use principal 
components analysis to isolate the common component. Investor sentiment is an indicator variable coded 
1 for a high sentiment period (sentiment index greater than zero) and zero otherwise. This procedure 
yields 1987–88, 1996–97, 1999–01, 2004 and 2006–07 as high sentiment periods. Untabulated results 
reveal that the coefficients on OC_STICKY are negative and significant during the low sentiment period 
(coefficient − 0.022, p < 0.05) and insignificant during the high sentiment period (coefficient − 0.011).
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Table 5   Cost stickiness and firm value

AIN SKILL

Low High Low High

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

Panel A: Test of Cost Stickiness and Firm Value: Resource Adjustment Theory
OC_STICKYt 0.002 − 0.025** − 0.002 − 0.034***

[0.23] [− 2.35] [−  0.22] [− 2.76]
RISKt 0.830*** 1.508*** 0.702*** 1.978***

[4.47] [5.92] [3.46] [8.24]
SIZEt − 0.396*** − 0.587*** − 0.234*** − 0.678***

[− 5.13] [− 11.43] [− 6.68] [− 8.12]
LEVt 0.553 0.417 − 0.237** 0.018

[1.41] [1.57] [− 2.40] [0.07]
PROFITt 2.940*** − 0.151 3.386*** 0.962***

[15.24] [−  0.99] [17.10] [4.50]
GROWTHt −2.653*** -3.234*** − 1.432*** -4.221***

[− 6.52] [− 6.31] [− 3.09] [− 6.72]
IOWNt 0.794*** 1.365*** 0.479*** 1.648***

[8.04] [11.24] [6.52] [13.55]
Constant 2.432*** 4.529*** 2.009*** 4.183***

[8.61] [20.24] [11.65] [12.31]
Firm fixed effect Yes Yes Yes Yes
Industry No No No No
Year Yes Yes Yes Yes
Observations 48,333 37,188 15,740 36,706
Adj. R-squared 0.14 0.07 0.25 0.09

CCI OECD

Optimistic Pessimistic Expansion Expansion

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

Panel B: Test of Cost Stickiness and Firm Value: Managerial Expectation Theory
OC_STICKYt − 0.016 − 0.018*** − 0.018 − 0.026***

[− 1.31] [− 2.59] [− 1.28] [− 2.60]
RISKt 1.148*** 0.434*** 1.177*** 1.091***

[5.65] [3.35] [3.82] [5.55]
SIZEt − 0.510*** − 0.434*** − 0.551*** − 0.451***

[− 8.15] [− 15.21] [− 6.72] [− 11.63]
LEVt 0.549 0.219 0.316 0.544*

[1.45] [1.33] [0.59] [1.71]
PROFITt 0.695*** 0.856* 0.700** 1.017***

[4.23] [1.82] [2.17] [5.47]
GROWTHt − 3.315*** -3.068*** -3.080*** -3.363***

[− 5.81] [− 8.45] [− 6.57] [− 8.01]
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Table 5   (continued)

CCI OECD

Optimistic Pessimistic Expansion Expansion

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

IOWNt 1.294*** 0.849*** 1.106*** 1.089***

[11.38] [11.37] [8.69] [11.14]
Constant 3.537*** 3.414*** 3.800*** 3.197***

[15.22] [23.34] [12.92] [23.82]
Firm fixed effect Yes Yes Yes Yes
Industry No No No No
Year Yes Yes Yes Yes
Observations 40,891 44,590 41,493 44,028
Adj. R-squared 0.05 0.09 0.06 0.08

STA DSHAR

Low agency High Agency Low agency High Agency

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

Panel C: Test of Cost Stickiness and Firm Value: Agency Theory
OC_STICKYt 0.009 − 0.037*** − 0.019 − 0.026**

[1.09] [− 3.03] [− 1.23] [− 2.03]
RISKt 0.786*** 1.885*** 1.024*** 0.938***

[4.35] [6.52] [2.73] [3.18]
SIZEt − 0.406*** − 0.679*** − 0.402*** − 0.407***

[− 5.74] [− 11.49] [− 8.34] [− 5.55]
LEVt 0.539* 0.327 − 0.536*** − 0.240

[1.73] [0.79] [− 3.60] [−  0.94]
PROFITt 2.815*** − 0.031 4.139*** 2.963***

[14.30] [−  0.19] [15.35] [4.03]
GROWTHt −2.819*** −2.762*** -5.148*** -5.866***

[− 7.14] [− 5.06] [− 5.85] [− 6.28]
IOWNt 0.780*** 1.521*** 0.527*** 0.156*

[8.95] [11.49] [4.20] [1.69]
Constant 2.557*** 4.982*** 3.340*** 3.405***

[9.20] [20.45] [11.35] [6.69]
Firm fixed effect Yes Yes Yes Yes
Industry No No No No
Year Yes Yes Yes Yes
Observations 52,872 32,554 13,762 14,511
Adj. R-squared 0.13 0.08 0.26 0.17

This table reports the results from FE regressions of the association between cost stickiness and firm 
value. Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. 
***p < 0.01; **p < 0.05; *p < 0.10. Refer to Appendix for variable definitions.
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OC_STICKY is − 0.037 (p < 0.01, column 2), and − 0.026 (p < 0.05, column 4) for 
STA, and DSHAR, respectively.9 Our finding suggests that greater cost stickiness in 
the presence of high agency problem, is negatively related to firm value, which sup-
ports H2C.

We report the mediating test results (H3) in Table  6. Column (1) reports the 
regression result for Eq. (3a), whilst columns (2) to (4) report results for Eqs. (3b) 
and (3c). The same approach is followed in columns (5) to (7) with the only differ-
ence being in column (2), where we have used COE_PEG as the MV_COE proxy, 
whereas, in column (5) we have used COE_MPEG as the MV_COE proxy. Column 
(1) shows that the coefficient on OC_STICKY is negative and significant (coefficient 
− 0.028, p < 0.10), consistent with results in column (1), Table 4 (note that the coef-
ficient is smaller than − 0.048, reported in Table 4, because of a substantial drop in 
the sample size). Column (2) documents a significant positive relation between cost 
stickiness (OC_STICKY) and COE_PEG (coefficient 0.002, p < 0.01), indicating that 
cost stickiness induces a higher cost of equity. This is justified because, as earnings 
become more volatile, investors are unable to use current earnings to predict future 
earnings and, therefore, require a higher return on their investments. Column (3) 
shows a significant negative relation between OC_STICKY and FCF (coefficient − 
0.002, p < 0.01), implying that cost stickiness decreases free cash flow. A decrease 
in cash flow is expected when slack resources are retained in the face of declining 
demand because obligatory contractual payments continue to be paid off. Column 
(4) shows the coefficient on OC_STICKY is negative and significant but smaller in 
magnitude than that reported in column (1), implying a partial mediation effect.

The total effect for OC_STICKY, − 0.028 (the last row of column (4)), is the 
effect we would have found had there been no mediator in our model. It is more 
meaningful to interpret the numbers from the mediation test by calculating pro-
portions. The indirect effects through COE_PEG and FCF are − 0.008 and 0.001, 
respectively, with a total indirect effect of − 0.007. The proportion of the total OC_
STICKY effect mediated is approximately 0.25 (total indirect effect divided by total 
effect), and the proportion of total OC_STICKY effect mediated through COE_PEG 
and FCF are 0.286 (− 0.008 divided by total effect − 0.028) and − 0.036 (0.001 
divided by total effect − 0.028), respectively. Overall, we find evidence supporting 
H3 that the decrease in firm value due to cost stickiness is partially mediated through 
both the cost of equity and the free cash flow channels. Figure 1 illustrates the direct 
and indirect (mediated by COE and FCF) paths by a path diagram and indicates the 
coefficients of direct paths.

9  As a robustness test, we have used an alternative measure of agency cost i.e., acquisition ratio (AQC) 
measured as the sum of the value of all acquisitions made by a firm in a year (Compustat data item 
AQC), scaled by firm’s total market capitalization (Compustat data item PRCC x CSHO) (Chhaochharia 
et al., 2012; Giroud and Mueller, 2010). Untabulated results reveal that the coefficient on OC_STICKY is 
negative and significant for the high agency group (AQC > median) (coefficient − 0.022, p < 0.05) while 
it is insignificant for the low agency group (AQC < median).
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4.3 � Additional test

Extant literature indicates that firms with high information asymmetry tend to suf-
fer from lower firm value owing primarily to the adverse selection problem (e.g., 
Ashbaugh-Skaife et al., 2006; Drobetz et al., 2010; Fauver & Naranjo, 2010; Fosu 
et al., 2016; Mansi et al., 2011; Myers & Majluf, 1984). Equity investors are unable 
to evaluate firms’ fundamental quality owing to the presence of information asym-
metry, and this results in investor demanding higher risk premiums (Botosan, 1997; 
Fosu et al., 2016; Gao & Zhu, 2015). Thus, owing to the high cost of equity stem-
ming from adverse selection, firms are likely to have suboptimal investments that are 
detrimental for firm value (Fosu et al., 2016). Fosu et al. (2016) conjecture and find 
evidence using U.K. listed firms that adverse selection resulting from asymmetric 
information has a detrimental impact on firm value.

Managers might retain slack resources due to either high resource adjustment 
costs or optimistic expectations or empire-building motives. Investors are unlikely 
to be aware of such managerial rationales behind the retention of slack resources 
during declining demand. As discussed above, firms with sticky costs tend to suf-
fer from higher volatility of both earnings and assets, and increased error in earn-
ings prediction. Therefore, while assessing the investment opportunities, external 
investors encounter challenges in separating value-enhancing from value-destroying 
projects, owing to the existence of such information asymmetry between managers 
and external investors (Drobetz et al., 2010). Thus, we postulate that cost stickiness 
affects firm value adversely when information asymmetry is high.

We use the bid-ask spread (BA_SPREAD) to proxy for information asymmetry 
following prior literature (Armstrong et  al., 2011; Cheng et  al., 2011; Cho et  al., 

OC_STICKY

COE_PEG

FCF

TOBINQ

0.002***
[3.67]

-0.002***
[-2.59]

-0.021**
[-2.46]

-4.838***
[-37.22]

-0.501***
[-5.30]

Fig. 1   Path Diagram Showing Direct and Indirect Paths between Cost stickiness and Firm Value. Note: 
Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. ***p < 0.01; 
**p < 0.05. Refer to Appendix for variable definitions
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2013; Konijn et al., 2011). BA_SPREAD is calculated as the annual average of daily 
bid-ask spread scaled by the closing price for firm i in the fiscal year t. Based on 
the median value of BA_SPREAD, we create two sub-groups, with the high (low) 
BA_SPREAD group representing firms with high (low) information asymmetry.

Table 7 document that the detrimental impact of cost stickiness for firm value is 
more pronounced in the presence of high information asymmetry. The coefficient on 
OC_STICKY is insignificant for the low information asymmetry group (column 1). 
However, the coefficient is negative and significant for the high information asym-
metry group (column 2) (coefficient − 0.038, p < 0.01). Columns (3) and (4) report 
the impact of cost stickiness on firm value for low and high asymmetric information-
groups using Qtot as a proxy for firm value. Results using this alternative proxy for 
firm value are consistent with the TOBINQ measure.

Table 7   Cost Stickiness, firm value and information asymmetry

This table reports the results from FE regressions of the association between cost stickiness and firm 
value. Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. 
***p < 0.01; **p < 0.05; *p < 0.10. Refer to Appendix for variable definitions

Dependent Variable: TOBINQ Qtot

Low Information 
Asymmetry

High Information 
Asymmetry

Low Information 
Asymmetry

High Informa-
tion Asym-
metry

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

OC_STICKYt 0.005 − 0.038*** 0.005 − 0.056***
[0.77] [− 2.99] [0.37] [− 3.42]

RISKt − 0.070 1.392*** − 0.152 2.126***
[−  0.23] [7.35] [−  0.59] [8.66]

SIZEt − 0.322*** − 0.751*** 0.075* 0.122**
[− 4.69] [− 9.31] [1.89] [2.55]

LEVt 0.590 0.901** − 0.106 − 0.715***
[0.96] [2.30] [−  0.76] [− 4.70]

PROFITt 1.987*** 0.391** 1.964*** 0.725***
[6.76] [2.18] [5.56] [4.13]

GROWTHt −4.732*** − 1.147** −6.049*** − 1.787**
[− 11.23] [− 2.46] [− 7.10] [− 2.15]

IOWNt 0.510*** 2.045*** 0.460*** 1.694***
[4.12] [15.01] [3.04] [10.79]

Constant 2.698*** 4.565*** 0.637*** 1.186***
[12.87] [15.10] [3.24] [5.36]

Firm fixed effect Yes Yes Yes Yes
Industry No No No No
Year Yes Yes Yes Yes
Observations 44,239 40,879 42,849 40,031
Adj. R-squared 0.09 0.09 0.05 0.06
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5 � Robustness tests

5.1 � Alternative measures and cost components

In this section we perform additional analyses to check the robustness of results to 
alternative measures of cost stickiness, and cost components. Although the Weiss 
(2010) model is more appropriate for research investigating implications of cost 
stickiness, it has a few limitations. One of the major concerns with the Weiss (2010) 
approach, is that it can only be computed for firms that have had both a recent sales 
increase and a recent sale decrease: a criterion that results in a substantial drop in 
the sample size. Furthermore, Weiss’s (2010) model can only retain firms as long as 
the costs move in the same direction as sales. Banker and Byzalov (2014) highlight 
that the Weiss (2010)-based estimate could be “noisy for small sales changes due to 
the small denominator problem” (p. 58). Therefore, we also use the Anderson et al. 
(2003) model to check the robustness of our findings. Following the methodology 
of He et al. (2020), we estimate firm-level cost stickiness in year t by running the 
regression below with its previous 16 quarters of data:

where OC is operating cost, and SALE is sales revenue. DECDUM takes the value 
of 1 if sales in quarter q are less than sales in quarter q-1, and 0 otherwise. The coef-
ficient β1 measures the percentage increase in OC, with a 1% increase in sales reve-
nue. The sum of coefficients β1 and β2 measures the percentage decrease in OC with 
a 1% decrease in sales. β2 captures degree of cost stickiness (ABJ_OC_STICKYt). 
We multiply β2 by -1, so that larger values imply higher levels of cost stickiness.

Panel A, Table 8, reports the results for both the OLS and FE regressions using 
the Anderson et al. (2013) model. Using FE, we document in columns (2) and (4) 
that the coefficients on ABJ_OC_STICKYt are negative and significant for both the 
dependent variables TOBINQ (coefficient − 0.021, p < 0.01) and Qtot (coefficient − 
0.034, p < 0.01), respectively. OLS results reported in columns (1) and (2), too, are 
consistent with the FE regression results. Thereby, we can conclude that our results 
are robust to alternative cost stickiness measure.

Although the Anderson et  al. (2003) model has been widely used in the cost 
stickiness literature, there are certain limitations associated with it. One such short-
coming relates to the assumption that all the resources held by a firm are control-
lable over the short-run, i.e., one year, which is the commonly used time-period 
(Balakrishnan et  al., 2014). However, in reality all firms have some resources 
with exceptionally high adjustment costs, and this inhibits resource adjustment in 
short-run leading to cost stickiness (Balakrishnan et  al., 2014). Thus, the Ander-
son et  al. (2003) model fails to control explicitly for cost structure. Balakrishnan 
et al., (2014, p. 97) suggests that “One way to avoid the non-constant cost response 
to activity changes is by scaling the dependent variable with lagged sales rather than 
with lagged total cost”. Thereby, we deploy the Balakrishnan et al. (2014) model as 

(4)

��

[

OCq

OCq−1

]

= �0 + �1��

[

SALEq

SALEq−1

]

+ �2DECDUM ∗ ��

[

SALEq

SALEq−1

]

+ �
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Table 8   Cost Stickiness and Firm Value: Alternative measure of cost stickiness

Dependent Variable: TOBINQ Qtot

OLS FE OLS FE

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

Panel A: Cost stickiness measure based on Anderson et al. (2003)
ABJ_OC_STICKYt − 0.031*** − 0.021*** − 0.030** − 0.034***

[− 5.61] [− 3.77] [− 2.50] [− 3.33]
RISKt 2.406*** 1.435*** 3.214*** 2.502***

[13.81] [8.43] [13.48] [11.51]
SIZEt − 0.127*** − 0.507*** 0.021 0.063

[− 10.87] [− 16.03] [1.33] [1.58]
LEVt − 0.326** 0.052 − 0.932*** − 0.937***

[− 2.16] [0.27] [− 6.95] [− 8.21]
PROFITt − 0.625*** 0.351*** − 0.435*** 0.322**

[− 7.80] [2.94] [− 3.82] [1.97]
GROWTHt − 1.737*** −2.823*** -5.179*** -4.049***

[− 3.72] [− 7.78] [− 4.75] [− 5.45]
IOWNt 0.959*** 1.119*** 1.057*** 1.022***

[16.11] [14.27] [10.89] [8.43]
Constant 1.695*** 3.842*** 0.519*** 1.429***

[21.90] [32.58] [4.27] [8.19]
Firm fixed effect No Yes No Yes
Industry Yes No Yes No
Year Yes Yes Yes Yes
Observations 95,984 95,984 93,544 93,544
Adj. R-squared 0.11 0.07 0.08 0.04

Dependent Variable: TOBINQ Qtot

OLS FE OLS FE

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

Panel B: Cost stickiness based on Balakrishnan et al. (2014) model
BLS_OC_STICKYt − 0.041*** − 0.007* − 0.046*** − 0.074***

[− 17.53] [− 1.88] [− 10.58] [− 14.21]
RISKt 2.499*** 1.847*** 3.419*** 2.746***

[12.91] [10.02] [13.83] [12.00]
SIZEt − 0.085*** − 0.526*** 0.031** 0.045

[− 8.43] [− 12.33] [2.09] [1.11]
LEVt − 0.474*** − 0.125 − 1.007*** − 0.952***

[−  4.55] [−  0.96] [− 8.10] [− 8.73]
PROFITt − 1.398*** − 0.384 − 0.680*** 0.228

[− 8.40] [− 1.33] [− 4.94] [1.15]
GROWTHt − 1.982*** − 3.461*** − 5.336*** − 4.378***

[− 4.45] [− 9.30] [− 4.35] [− 5.91]
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below. The coefficient on β2 in Eq. (5) captures the degree of cost stickiness (BLS_
OC_STICKYt). We multiply β2 by -1 so that larger value of implies a higher level of 
cost stickiness.

We report both the OLS and FE regression results using the Balakrishnan et al. 
(2014) model in Panel B of Table 8. The coefficients on BLS_OC_STICKYt are neg-
ative and significant for both TOBINQ (coefficient − 0.007, p < 0.10, column 3) and 
Qtot (coefficient − 0.074, p < 0.01, column 4) for the FE specification. The OLS 
results reported in columns (1) and (2) are also consistent with the FE regression 
results. By deploying the Balakrishnan et al. (2014) model we, therefore, alleviate 
the concern that cost stickiness captures cost structure.

(5)

�� t − �� t−1

���� t−1

= �0 + �1
���� t − ���� t−1

���� t−1

+ �2DECDUM ∗

SALEt − SALEt−1

SALEt−1

+ �

Table 8   (continued)

Dependent Variable: TOBINQ Qtot

OLS FE OLS FE

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

IOWNt 1.053*** 1.288*** 1.127*** 1.100***

[18.74] [12.07] [12.60] [9.22]
Constant 2.163*** 4.195*** 1.179*** 1.807***

[26.22] [22.73] [8.29] [9.74]
Firm fixed effect No Yes No Yes
Industry Yes No Yes No
Year Yes Yes Yes Yes
Observations 97,618 97,618 95,108 95,108
Adj. R-squared 0.13 0.07 0.08 0.04

Panel A reports the results from OLS and FE regressions of the association between cost stickiness and 
firm value. Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. 
***p < 0.01; **p < 0.05; *p < 0.10. Following the methodology of He et  al. (2020), we estimate firm-
level cost stickiness in year t by running the regression model below with its previous 16 quarters of 
data: ��

[

OCq

OCq−1

]

= �0 + �1��

[

SALEq

SALEq−1

]

+ �2DECDUM ∗ ��

[

SALEq

SALEq−1

]

+ � (4)

β2 captures the degree of cost stickiness (ABJ_OC_STICKYt). We multiply β2 by −1 so that larger value 
of implies a higher level of cost stickiness. Other variables are defined in the Appendix
Panel B reports the results from OLS and FE regressions of the association between cost stickiness and firm 
value using the laternative cost stickiness measure. Robust t-statistics are in brackets and are based on 
standard errors that are clustered by firm. ***p < 0.01; **p < 0.05; *p < 0.10. We deploy the Balakrishnan 
et al. (2014) model as follows. The coefficient on β2 in the following equation captures the degree of cost 
stickiness (BLS_OC_STICKYt). We multiply β2 by -1 so that larger value of implies a higher level of cost 
stickiness. ��

t
−��

t−1

����
t−1

= �0 + �1
����

t
−����

t−1

����
t−1

+ �2DECDUM ∗
SALE

t
−SALE

t−1

SALE
t−1

+ � (5)  Other variables 
are defined in the Appendix.
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We conduct additional analyses for each of the main components of operating 
costs, i.e., SGA and COGS, using Eq. (1). Results are reported in Table 9. Columns 
(1) to (4) use TOBINQ, whilst columns (5) to (8) use Qtot as the proxy for firm 
value. Both the OLS and FE results are reported in the table. From columns (3) and 
(7) we find the SGA_STICKY is related significantly and negatively to both TOBINQ 
(coefficient − 0.012, p < 0.01) and Qtot (coefficient − 0.010, p < 0.05). Results 
reported in columns (4) and (8) demonstrate that COGS_STICKY is also related sig-
nificantly and negatively to both TOBINQ (coefficients − 0.036, p < 0.01) and Qtot 
(coefficients − 0.033, p < 0.01). Thus, we find further evidence that both SGA and 
COGS stickiness are negatively related to firm values.

5.2 � Change analysis

In Table 10 we test whether our results are sensitive to change specification, whereby 
we use the changes in TOBINQ (Panel A) and Qtot (Panel B) as the dependent vari-
ables. The results from both panels show that the coefficients on ΔSTICKY continue 
to be negative and significant across all three STICKY (OC_STICKY, SGA_STICKY 
and COGS_STICKY) specifications. For example, the OLS coefficients are (− 0.020, 
p < 0.01; − 0.011, p < 0.01 and − 0.017, p < 0.01) and the FE coefficients are (− 
0.015, p < 0.05; − 0.007, p < 0.05 and − 0.011, p < 0.10) for the regression models: 
results that are consistent with our main findings.

5.3 � Accounting for endogeneity

Although we have provided a robust negative relationship between cost stickiness 
and firm value, our results may be biased owing to the presence of endogeneity con-
cerns. These could stem from some unobservable factors driving both cost stickiness 
and firm value simultaneously. To mitigate potential endogeneity concerns we use 
the two-step system GMM (generalized method of moments) approach (Arellano & 
Bover, 1995; Blundell & Bond, 1998). To validate the requirement that errors in 
levels should be serially uncorrelated, we expect AR1 (first-order serial correlation) 
to be significant but expect AR2 (second-order correlation in the first-differenced 
residuals) to be insignificant.

Panel A of Table 11 reports the two-step system GMM results. The coefficients 
on OC_STICKY are negative and significant at p < 0.01 for both TOBINQ (column 
1) and Qtot (column 2). It is evident that AR1 is statistically significant, and AR2 
is insignificant. From column (1), the Hansen J-statistics of over-identifying restric-
tions implies that the instruments are valid in the two-step system GMM estimation 
when TOBINQ is the dependent variable.

We also use the instrumental variable (IV) based two-stage least squares (2SLS) 
regression estimation technique to address the endogeneity problem. We use 
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Table 10   Change in cost stickiness and firm value

OLS FE

OC SGA COGS OC SGA COGS

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

Panel A: Dependent Variable—TOBINQ
ΔSTICKYt − 0.020*** − 0.011*** − 0.017*** − 0.015** − 0.007** − 0.011*

[− 2.94] [− 3.33] [− 2.98] [− 2.44] [− 2.42] [− 1.88]
ΔRISKt 1.089*** 0.848*** 1.095*** 1.137*** 0.872*** 1.164***

[8.41] [6.49] [9.10] [8.84] [6.98] [9.60]
ΔSIZEt − 1.258*** − 1.040*** − 1.082*** − 1.402*** − 1.074*** − 1.221***

[− 7.98] [− 6.85] [− 11.01] [− 6.70] [− 5.36] [− 9.25]
ΔLEVt 1.507*** 1.681** 1.100** 1.374** 0.978 1.211**

[2.60] [2.26] [2.47] [2.31] [1.36] [2.35]
ΔPROFITt 0.998*** 1.027*** 0.993*** 1.478*** 1.510*** 1.547***

[7.56] [5.72] [6.05] [9.85] [4.85] [7.74]
ΔGROWTHt −2.617*** −2.639*** −2.117*** −2.712*** −2.370*** −2.217***

[− 9.36] [− 7.44] [− 8.45] [− 8.55] [− 6.11] [− 7.52]
ΔIOWNt 1.431*** 1.294*** 1.390*** 1.318*** 1.123*** 1.300***

[11.41] [9.73] [13.29] [10.53] [8.62] [11.91]
Constant 0.141*** 0.110*** 0.131*** 0.194*** 0.164*** 0.165***

[4.95] [3.71] [4.32] [6.66] [5.86] [5.98]
Firm fixed effect No No No Yes Yes Yes
Industry Yes Yes Yes No No No
Year Yes Yes Yes Yes Yes Yes
Observations 68,585 47,097 66,794 68,585 47,097 66,794
Adj. R-squared 0.10 0.10 0.09 0.11 0.09 0.11

OLS FE

OC SGA COGS OC SGA COGS

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

Panel B: Dependent Variable – Qtot
ΔSTICKYt − 0.032*** − 0.009*** − 0.026*** − 0.028*** − 0.007** − 0.025***

[− 4.25] [− 3.25] [− 3.95] [− 3.59] [− 2.43] [− 3.64]
ΔRISKt 1.366*** 0.887*** 1.373*** 1.364*** 0.872*** 1.406***

[10.51] [8.88] [11.07] [10.70] [8.29] [11.26]
ΔSIZEt 0.151*** 0.108* 0.130** 0.194*** 0.081 0.184***

[2.72] [1.79] [2.29] [2.76] [1.08] [2.60]
ΔLEVt − 0.275*** − 0.228*** − 0.306*** − 0.189* − 0.225*** − 0.283***

[− 3.62] [− 3.34] [− 4.14] [− 1.91] [− 2.60] [− 2.84]
ΔPROFITt 0.601*** 0.776*** 0.575*** 1.028*** 1.291*** 0.817***

[4.66] [4.54] [4.90] [6.53] [5.37] [5.75]
ΔGROWTHt − 1.920*** − 1.620*** − 1.497*** − 1.842*** − 1.283*** − 1.501***

[− 7.49] [− 6.40] [− 5.79] [− 6.56] [− 4.82] [− 5.68]
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industry mean cost stickiness (INDUS_STICKY) as an instrument, because indus-
try and firm-level cost stickiness are highly correlated, whereas industry-level 
cost stickiness is unlikely to be related to firm value directly. Columns 1 and 3 of 
Panel B in Table  11 report the first-stage regression results, in which our endog-
enous variable OC_STICKY is regressed on the instrument (INDUS_STICKY) and 
the exogenous variables in Eq.  (1). The coefficients on INDUS_STICKY are 1.06 
(p < 0.01) (column 1) and 1.10 (p < 0.01) (column 3), confirming the validity of our 
chosen instrument. The under-identification test result (LM statistic) indicates that 
the excluded instrument is relevant. Based on the weak instrument test result, it is 
evident that the excluded instrument is correlated with our endogenous regressor, 
OC_STICKY. The Cragg–Donald Wald F statistic is greater than Stock and Yogo’s 
(2005) critical value (i.e., 16.38) at 10%, which implies that a weak instrument is 
not a concern. Results reported in columns 2 and 4, indicate that the coefficients 
on OC_STICKY are negative and significant for both TOBINQ (coefficient − 0.32, 
p < 0.01) and Qtot (coefficient − 0.36, p < 0.05), confirming that our results are not 
biased by an endogeneity concern.

This table reports the results from OLS and FE regressions of the association between change in cost 
stickiness and firm value. Robust t-statistics are in brackets and are based on standard errors that are clus-
tered by firm. ***p < 0.01; **p < 0.05; *p < 0.10. Refer to Appendix for variable definitions

Table 10   (continued)

OLS FE

OC SGA COGS OC SGA COGS

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

ΔIOWNt 1.126*** 0.886*** 1.105*** 1.123*** 0.868*** 1.131***

[12.51] [11.25] [11.76] [11.97] [10.74] [11.33]
Constant − 0.013 0.004 − 0.001 − 0.129*** − 0.026 − 0.093**

[−  0.33] [0.11] [−  0.01] [− 2.98] [−  0.90] [− 2.41]
Firm fixed effect No No No Yes Yes Yes
Industry Yes Yes Yes No No No
Year Yes Yes Yes Yes Yes Yes
Observations 65,580 45,303 63,949 65,580 45,303 63,949
Adj. R-squared 0.05 0.06 0.04 0.05 0.08 0.05
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Table 11   Endogeneity tests

Dependent variable: TOBINQ Qtot
(1) (2)

Panel A: Two-step system GMM regression results
OC_STICKYt − 0.033*** − 0.038***

[− 5.35] [− 4.54]
RISKt 1.538*** 0.590

[2.41] [1.04]
SIZEt − 0.118** 0.047

[− 2.07] [1.07]
LEVt 0.374 − 0.101

[1.25] [−  0.45]
PROFITt − 0.159 1.001***

[−  0.46] [4.08]
GROWTHt 2.189 -4.429

[0.66] [− 1.45]
IOWNt 1.279*** 0.813***

[3.50] [3.22]
Constant 1.354 0.335

[1.28] [0.40]
Industry Yes Yes
Year Yes Yes
AR1 -6.09*** -8.19***

[0.00] [0.00]
AR2 − 0.27 − 1.38

[0.79] [0.17]
Hansen J-statistics 235.31 292.56

[0.15] [0.00]
Observations 80,630 78,295

Dependent Variable: OC_STICKY TOBINQ OC_STICKY Qtot
1st stage 2nd stage 1st stage 2nd stage

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

Panel B: Two-stage-least-square (2SLS) regression results
INDUS_STICKYt 1.059*** - 1.101*** –

[16.89] [17.08]
OC_STICKYt - − 0.321*** – − 0.358**

[− 2.92] [− 2.28]
RISKt − 0.139** 1.656*** − 0.139** 1.811***

[− 2.55] [8.75] [− 2.53] [8.30]
SIZEt − 0.006** − 0.145*** − 0.006** − 0.028*

[− 2.40] [− 11.14] [− 2.37] [− 1.92]
LEVt 0.004 0.146 0.007 − 0.603***

[0.23] [0.79] [0.37] [− 5.11]



266	 M. D. Costa, A. Habib 

1 3

6 � Conclusion

In this study, we investigate the association between cost stickiness and firm value 
for U.S. listed companies from 1982 to 2016, and the mediating effects of the cost 
of equity and cash flow channels. Our overall finding is that cost stickiness is nega-
tively relatively to firm value and is prevalent in firms with marked agency problem. 
Further, we find evidence that this negative association between cost stickiness and 
firm value is partially mediated through both the cost of equity and cash flow chan-
nels. This study not only contributes to the existing limited literature related to the 
implications of cost stickiness (management accounting) but also extends that litera-
ture by integrating financial accounting (firm value) and corporate finance (cost of 
equity and free cash flow) concepts.

Although Weiss (2010) shows that investors understand cost stickiness, the three-
day CAR surrounding the earnings announcement as a proxy for market response can 
be noisy, as stock prices adjust slowly to new information and, hence, such a short-time 

Panel A  reports the two-step system GMM results of the association between cost stickiness and firm 
value. Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. 
***p < 0.01; **p < 0.05; *p < 0.10. Refer to Appendix for variable definitions
Panel B reports two-stage-least-square (2SLS) regression results using industry-level cost stickiness as an 
instrument. Robust t-statistics are in brackets and are based on standard errors that are clustered by firm. 
***p < 0.01; **p < 0.05; *p < 0.10. Refer to Appendix for variable definitions.

Table 11   (continued)

Dependent Variable: OC_STICKY TOBINQ OC_STICKY Qtot
1st stage 2nd stage 1st stage 2nd stage

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

PROFITt − 0.100*** − 1.004*** − 0.098*** − 0.532***

[− 4.82] [− 7.74] [− 4.68] [− 4.20]
GROWTHt 0.219 − 1.072** 0.226 -3.658***

[1.10] [− 2.18] [1.15] [− 3.16]
IOWNt 0.037** 0.863*** 0.036** 0.839***

[2.30] [14.00] [2.25] [9.67]
Constant 0.048** 1.893*** 0.046* 0.899***

[2.00] [28.74] [1.92] [9.54]
Industry Yes Yes Yes Yes
Year Yes Yes Yes Yes
Underidentification test 259.60 – 267.72 –
Kleibergen-Paap rk LM statistic
p 0.000 – 0.000 –
Weak identification test
Cragg-Donald Wald F statistic 409.37 – 401.38 –
Stock-Yogo (2005) 10% maximal 

IV size (critical value)
16.38 – 16.38 –

Observations 85,521 85,521 83,279 83,279
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window might be unable to capture the market response (Fama, 1998; Kothari, 2001). 
We, therefore, test for a long-term effect, and also test whether existing theories on cost 
stickiness help explain the negative association between cost stickiness and firm value. 
This study, therefore, provides insight and understanding into how managers’ deliberate 
resource adjustment decisions affect overall financial health and firm value. Perhaps, 
managers need to be more transparent about their resource adjustment decisions, so that 
investors can incorporate both resource adjustment costs and managerial expectations 
of future demand, when doing risk assessments related to their investment decisions.

Appendix: Variable definitions

Variables Definition of measurement

Firm value variables
TOBINQ Tobin’s Q, measured as Compustat data item 

[AT + (CSHO*PRCC_F)-CEQ-TXDB]/AT
Qtot Measured by scaling firm value by the sum of physical and intangible 

capital using Peters and Taylor (2017) methodology
Sticky variables
OC_STICKY Sticky measure of operating cost (OC) using Eq. (2) explained in 

Sect. 3.1. OC is calculated as Compustat data item SALEQ minus 
IBQ

SGA_STICKY Sticky measure of selling, general and administrative cost (Compustat 
data item XSGAQ) using Eq. (2) explained in Sect. 3.1

COGS_STICKY Sticky measure of cost of goods sold (Compustat data item COGSQ) 
using Eq. (2) explained in Sect. 3.1

Control variables
RISK Firm risk, calculated as the standard deviation of monthly share 

returns (CRSP)
SIZE Firm size, calculated as the natural logarithm of total assets (Compus-

tat data item AT)
LEV Leverage, measured as book debt (Compustat data item DLC plus 

DLTT) divided by total assets (Compustat data item AT)
PROFIT Profit, measured as operating income before depreciation (Compustat 

data item OIBDP) divided by total assets (Compustat data item AT)
GROWTH Firm growth or investment opportunities calculated as dividend per 

share (Compustat data item [DVC/CSHO]) dividend by end-of year 
share price (Compustat data item PRCC_F)

IOWN Percentage of common shares held by institutional investors retrieved 
from Thomson Reuter’s F13 File

Mediating variables
COE_PEG Implied cost of equity, estimated by PEG model of Easton (2004) 

Data collected from IBES and Compustat
PEG =

√

(FEPSt+2 − FEPSt+1)∕Pt(A.1)
where, Pt = the market price per share at time t (Compustat data item 

PRCC_F); FEPSt+i = median forecasted earnings per share (EPS) 
of a firm for the year i at time t
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Variables Definition of measurement

COE_MPEG Implied cost of equity estimated by MPEG model of Easton (2004). 
Data collected from IBES and Compustat

MPEG =

√

(FEPSt+2 +MPEG ∗ DPSt − FEPSt+1)∕Pt(A.2)
where, DPS = the current payout ratio (Compustat data item 

[DVPSP_F] dividend by [IBCOM/CSHO]). Following Gupta et al. 
(2018) we use a return on assets of 6% if the denominator is nega-
tive. We winsorize DPS to be within 0 and 1. Other variables are 
defined as before

FCF Free cash flow is measured as cash flow from operating activities less 
common and preferred dividends scaled by total assets (Compustat 
data item OANCF minus DVC minus DVP over AT)

Control variables for COE
BETA Market beta calculated from regression using monthly returns with 

returns of the CRSP value weighted index (including dividends) as 
the return on the market index using at least 36 months

BTM Book value to market value of equity measured as Compustat data 
item [CEQ/( CSHOxPRCC_F)]

ZSCORE Altman’s Z score calculated as 1.2(Compustat data item ACT minus 
LCT over AT) + 1.4 (Compustat data item RE over AT) + 3.3(Com-
pustat data item EBIT over AT) + 0.6 (Compustat data item 
[CSHOxPRCC_F] over [DLTT + DLC]) + 1 (Compustat data 
item SALE over AT)

DAC The absolute value of discretionary accrual, generated from the 
performance-matched modified Jones model (Kothari et al., 2005). 
We estimate the model for all firms in the same industry with at 
least eight observations in an industry-year pair using the following 
equation:

ACCi,t

TAi,t−1
= �0

(

1
TAi,t−1

)

+ �1
(

ΔSALEi,t−ΔRECi,t

TAi,t−1

)

+ �2
(

PPEi,t

TAi,t−1

)

+ �3
(

ROAi,t−1
)

+ �i,t
(A.3)
where, ACC​ is the total accruals calculated as (Compustat data item 

IB minus OANCF) in year t and TA is total assets (Compustat 
data item AT) in year t− 1. ΔSALE is the change in sales (Com-
pustat data item SALE) in year t; ΔREC is the change in accounts 
receivables (Compustat data item RECT) in year t; PPE is the value 
of property, plant and equipment (Compustat data item PPEGT) at 
year t; and ROA is return on assets calculated as (Compustat data 
item IB scaled by AT) in year t− 1. Non-discretionary accruals is 
the predicted value from the above equation, with DAC representing 
the residuals

Resource adjustment proxies
AIN Asset intensity calculated as total assets (Compustat data item AT) 

divided by sales (Compustat data item SALE)
SKILL Belo et al., (2017, p. 3675) classify an industry to be a low-skill or 

high-skill industry based on the variable [SKILL], defined as the 
percentage of workers in that industry that work on occupations that 
require a high level of training and preparation, that is, are high-
skill workers. The authors use two data sources i.e. (i) Dictionary of 
Occupational Titles and (ii) Bureau of Labor Statistics to construct 
the variable SKILL

Managerial expectation proxies
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Variables Definition of measurement

CCI Yearly consumer confidence index constructed by the Michigan Con-
sumer Research Center. Higher (lower) than median value of CCI 
indicates consumer optimism (pessimism)

OECD OECD Composite Leading Indicators. According to this time series, 
the recession begins at the midpoint of the period of the peak and 
ends at the midpoint of the period of the trough. We define a reces-
sion dummy accordingly

Agency problem proxies
STA Sales-to-assets ratio, measured as sales (Compustat data item SALE) 

divided by total assets (Compustat data item AT). Firm-year obser-
vations with below (above)-median STA are considered high (low) 
agency problem groups, respectively

DSHAR Kempf et al.’s (2017) distracted shareholders measure. The authors 
first compute an investor–level distraction score, and then aggregate 
across all investors in the firm using the following equation (p. 
1668):

DSHARfq =
∑

i∈Fq−1

∑

IND≠INDf
wifq−1 × wIND

iq−1
× ISIND

q
 (A.4)

where, DSHAR is distraction, Fq-1 is the set of firm f’s institutional 
shareholders at the end of quarter q − 1, IND is Fama–French 12 
industry, and INDf is firm f’s Fama–French industry. ISIND

q
 captures 

whether a distracting event occurs in an industry other than INDf, 
and wIND

iq−1 captures how much investor i cares about the other indus-
try. The weight wifq−1 captures how important investor i is for firm f. 
Higher values of DSHAR indicatess more distracted shareholders

Data availability  Sources of raw data are disclosed in detail in the main text of the article. Derived data 
supporting the findings of this study are avsailable from the corresponding author on request.
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