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ABSTRACT

The present study investigates the cost behaviour across a firm’s life cycle. Following firms’
evolution, we incorporate a medium to long-term strategic frame on the examination of the
association between costs and revenues examining different types of operating costs and control-

ling for evolution from growth to maturity life cycle stage.

I. Introduction

While the asymmetric cost behaviour has been
studied across many contexts (i.e. industries by Li
et al. 2020; corporate tax expenses by Guo et al.
2020; countries by Banker and Byzalov 2014) the
interest in the relationship between firms’ cost
behaviour and firm’s evolution is relatively recent
(Silge and Wohrmann 2019). In the current study,
we control for the movement of firms across spe-
cific stages of a firm’s life cycle and for differences
in the association between sales and costs across life
cycle stages. Moreover, we explore the sticky cost
behaviour for both a longer period than previous
studies and across distinct types of costs.

We confirm the existence of asymmetric cost
behaviour for the whole sample of US firms exam-
ined and we find differences in sticky cost pattern
across a firm’s life cycle. However, in contrast to Lee
(2018), cost stickiness is evident only during the
introduction and expansion stage of a firm, while
our findings imply the existence of anti-stickiness
behaviour of cost for mature firms and firms in the
decline phase. Finally, our results reinforce the argu-
ment that firms focus on the improvement of cost
allocation during the maturity stage.

Il. Materials and methods

According to the ‘sticky cost’ theory, costs exhibit
asymmetric behaviour if they decrease less when
sales volume declines than they rise when activity
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increases. Literature built on Anderson, Banker,
and Janakiraman (2003) study explained the sticky
cost phenomenon with economic and agency fac-
tors. Regarding agency factors, cost stickiness has
been associated to empire-building incentives and
incentives to meet earnings targets (Dierynck,
Landsman, and Renders 2012; Chen, Lu, and
Sougiannis 2012; Balios et al. 2020). According to
the economic view, anticipations for the future
level of activity, expectations about future uncer-
tainty, optimism in managerial estimations, man-
agerial resource commitment decisions and
adjustment costs drive sticky cost behaviour (i.e.
Banker, Byzalov, and Plehn-Duhowich 2014;
Banker and Byzalov 2014; Holzhacker, Krishnan,
and Mahlendorf 2015; Venieris, Naoum, and
Vlismas 2015; Ballas, Naoum, and Vlismas 2020).
Assuming that strategic focus on sales growth at
earlier stages of life cycle, at the expense of opera-
tional efficiency (profitability) through irreversibil-
ity of investment and excess investment (Spence
1977), is reversed during the maturity stage,
Jenkins, Kane, and Velury (2004) found differences
in the incremental value relevance of changes in
sales and changes in profitability across life cycles.
Moreover, the gradual introduction of managerial
tools that focus on the deviation between financial
performance and targets for young firms (Davila
and Foster 2007) is consistent with the reduced
importance of profitability during initial life stages.
Changes in organizational structure in later stages
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of a corporate’s life cycle drive the incorporation of
advanced accounting tools, such as activity based
costing (Kallunki and Silvola 2008), that increase
operational efficiency through improved cost allo-
cation. Therefore, given that the association
between costs and sales is not similar across life
stages, lack of respective control might bias the
coefficient estimate that captures the association
between costs and sales.

Expecting that operating efficiency, which is
depicted by the matching between expenses and
sales, differ across life stages and that strategic
focus drive irreversibility of investments framed
by growth opportunities (Silge and Wo6hrmann
2019) at earlier stages of life cycle we hypothesize
that

H1: The association between sales and costs is not
similar across life stages

H2: Cost stickiness is more likely to prevail in earlier
stages of a firm’s life cycle

Following extant methodology (Anderson,
Banker, and Janakiraman 2003), we empirically
examine model 1'
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where coefficient b; captures cost sensitivity after
a percentage increase in sales revenue and coeflicient
b, captures the asymmetric behaviour of cost for
a percentage decrease in sales. Based on Jensen
(1986), we expect that agency problems arising from
increased free cash flows are expected to be more
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Table 1. Variables.
s Any examined cost (SGA, CGS or OPER)

RS Sales revenues

ES  Number of employees

AS  Total assets

Percentage growth in real Gross National Product

Free cash flow

d Equals 1 if sales decrease in year t; otherwise, it is equal to zero.

ds  Equals 1 if sales decrease for two consecutive years; otherwise, it is
equal to zero.

dm  Equals 1 if a firm is classified as a mature firm; otherwise, it is equal
to zero (if a firm is in a growth stage).

severe for mature firms that tend to have higher free
cash flows (Hribar and Yehuda 2015). In other words,
cost stickiness might be more prevailed for mature
firms. Following Chen, Lu, and Sougiannis (2012)
and, in order to control for variation of sticky cost
phenomenon for agency reasons, we have included
‘FCF’ in the examined empirical model. We explore
the asymmetric behaviour of various operating costs
such as selling, general and administrative expenses
(SGA), cost of goods sold (CGS) and total operating
expenses (OPER). In Table 1, we present definitions
of variables used in empirical models.

Our sample includes US listed firms (from
Datastream) covering the period 1997 to 2017,
while we follow related studies on sample selection
(i.e. Banker and Byzalov 2014) and firms’ classifica-
tion in life cycle stages (Dickinson 2011). Based on
non-tabulated descriptive statistics, the mean (med-
ian) value of scaled SGA equals to 18.5% (20.4%)
while the mean (median) scaled CGS equals to 64.2%
(50.6%). Average value of scaled SGA seems to be
lower to respective ratios reported in earlier studies
(i.e. Chen, Lu, and Sougiannis 2012) while mean
value of scaled CGS seem to be broadly comparable
to results presented by Banker and Byzalov (2014).

Ill. Results

Findings from Table 2 confirm results from extant
literature regarding cost sticky behaviour of US
listed firms. Specifically, coefficient b, that captures
the cost asymmetry is negative and significantly
different from zero, while non-tabulated results
confirm reduction of cost stickiness when changes
are viewed over longer periods (Anderson, Banker,
and Janakiraman 2003).

'Our empirical analysis is based on standard errors that are clustered by firm.:



Table 2. Life cycle.
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Whole sample Introduction Growth Mature Decline Shake-Out
bo 0.026** 0.033*** 0.0163 0.011%** —-0.031 0.036**
(2.53) (3.48) (0.89) (2.29) (-1.22) (1.98)
b, 0.282*** 0.163** 0.470%** 0.506*** 0.069*** 0.188***
(95.28) (1.98) (16.26) (39.38) (4.21) (4.13)
b, —0.055** —0.061*** —0.032%** 0.366*** 0.209%** -0.124
(-2.00) (-10.14) (-2.59) (4.21) (7.73) (-0.90)
bs 0.028*** 0.094*** 0.232%** 0.168*** -0.007 —0.114**
(2.89) (3.77) (4.69) (7.96) (=0.27) (=2.23)
b, —0.130*** —0.139*** —0.219*** —0.334*** —0.075*** 0.005
(=14.58) (=0.59) (—4.49) (=12.50) (—3.26) (0.12)
bs 0.001 -0.029 0.254*** 0.137%** -0.020 0.045
(0.10) (—0.90) (3.92) (4.28) (—0.68) (0.67)
be 0.006 0.045* 0.004 0.044 0.071 0.011
(0.68) (1.52) (0.82) (1.50) (1.11) (1.08)
b, 0.027* -0.003 0.010*** 0.058** -0.032 0.004
(1.59) (—0.92) (3.78) (1.94) (-1.40) (0.70)
bg —0.005%** —0.008 -0.001 —0.001 -0.017* 0.005
(=3.40) (=1.27) (—0.44) (=0.59) (-1.71) (0.69)
by 0.027*** 0.043*** 0.013%*** —0.001 0.056*** 0.0271**
(14.94) (6.87) (3.25) (—0.05) (6.26) (2.43)
b —0.022%** —0.063*** —0.023*** —0.010*** —0.051*** —0.039***
(=2.73) (=5.99) (=3.44) (=3.79) (—4.68) (—6.95)
byq -0.001 -0.003 —-0.004 0.017 —-0.004 0.001
(=0.72) (=0.23) (=0.52) (0.43) (-1.28) (0.26)
b, 0.003 —0.001** 0.001* 0.004 —-0.067* 0.200*
(1.07) (—1.96) (1.85) (0.81) (-1.71) (1.94)
Industry FE Included Included Included Included Included Included
Year FE Included Included Included Included Included Included
Observations 34,318 3,754 9,552 15,969 1,899 3,144
Adj. R-Squared 0.186 0.158 0.269 0.191 0.172 0.207

¥, ** *x% denote coefficient estimates that are, respectively, significantly different from zero at 10%, 5% and 1%; t — stat are presented in parentheses. FE

denotes fixed effects.

The positive estimated value of b, ranging from
0.069 (decline stage) to 0.506 (mature stage), indi-
cates that, for one-year periods, costs increase from
0.069% to 0.506% after a percentage increase in
sales revenue. Variation of the sign of the coeffi-
cient estimate of b, across life stages implies that
SGA exhibit cost stickiness (anti-stickiness) for
firms in the introduction and in the growth stage
(in the mature and in the decline stage) as the sign
of the coefficient is negative (positive) and equals
to —0.061 and —-0.032 (0.366 and 0.209), respec-
tively. For firms in the shake-out stage, the statisti-
cally insignificant estimated value of coefficient b,
(-0.124) implies a symmetric behaviour. Results
related to the sticky behaviour of cost across early
phases of a firm’s evolution and the anti-sticky
behaviour across later stages of a firm’s life cycle
are strongly supported for firms that remain in the
same life cycle for two or three consecutive years
(non-tabulated results).

In Table 3, we examine an extended model that
incorporates a dummy variable which captures
the sensitivity across growth and mature stage.
In Panel B of Table 3, we confine our sample to

mature and growth firms that are in the same life
cycle for at least two consecutive years. In Panel
C of Table 3, we report results over 2 years aggre-
gated period changes for firms that during the first
4 years are within the introduction or growth
stage and then they move into the mature stage
for 4 years. The negative and statistically signifi-
cant estimate of by, (Table 3) implies that for
mature firms an increase in sales results to an
increase in SGA that is lower than a respective
increase in the growth stage. This is consistent
with a shift in focus towards operational efficiency
by containing operational costs when moving into
later phases of a firm’s cycle and confirm H,.
Coefficient b,, is positive and greater in absolute
terms to coefficient b,. The magnitude and the
sign of b,, is in accordance to earlier results
regarding the anti-sticky cost behaviour when
mature firms face sale decreases (H,) and verify
our expectation for cost constraint strategies fol-
lowed by mature firms.

Our results are qualitatively unchanged when we
examine CGS or OPER, and control for industry
and year.
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Table 3. Growth and mature firms.

PANEL C 4 years
introduction/growth and

PANEL B 2 years then 4 years maturity

growth and (Two-Years Period
PANEL A 2 years maturity aggregation)
bo 0.027%*** —0.003 0.052%**
(5.37) (=0.23) (7.67)
b, 0.240%** 0.209%** 0.265%**
(6.18) (7.73) (3.26)
b.a —0.024** —-0.008** —0.012%**
(-2.40) (-2.00) (-7.67)
b, —0.044%** —0.043%*** -0.011*
(-18.61) (—4.42) (-1.74)
bsa 0.286*** 0.110%** 0.118**
(3.14) (2.78) (2.19)
b3 0.028*** —0.078*** —0.016***
(2.89) (-9.01) (-8.33)
by —0.130%** 0.013 —-0.019*
(—=14.58) (0.068) (-1.85)
bs 0.001 0.003 0.013
(0.099) (1.49) (0.62)
b 0.011 0.003 0.005*
(1.59) (0.86) (1.80)
b, 0.010 0.005* 0.026**
(1.63) (1.80) (2.53)
bg 0.027%** 0.059 0.093
(14.94) (0.83) (1.31)
bg —-0.081 —0.002*** —0.013%***
(-0.28) (-4.22) (=5.15)
b1 —0.001** 0.007 0.001*
(—2.56) (0.71) (1.86)
b1, 0.024%** -0.011* —0.015%**
(4.19) (-1.86) (-2.59)
b1, 0.002 —0.006* —-0.004
(0.84) (-1.87) (-0.27)
bq3 0.005 —0.001 0.057
(1.48) (-1.19) (0.66)
Industry FE Included Included Included
Year FE Included Included Included
Observations 25,521 11,635 1,524
Adj. 0.247 0.183 0.159
R-Squared

IV. Conclusions

We confirm that cost stickiness is an inherent
characteristic of firms during earlier stages of
a firm’s life cycle but we detect cost anti-stickiness
during later stages. Following expectations related
to the shifting of focus towards operational efh-
ciency, we provide empirical results consistent
with the existence of a greater sensitivity in the
adjustment of expenses during sales decreases
than sales increases for firms in the maturity stage.
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