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Abstract : This study extends research on firm behaviors and the influences of
structural inertia, clarifying how a firm’s behavioral momentum interacts with its
size and age. Offering models predominantly based on evolutionary and inertia
theories, this study tests hypotheses using data from 122 companies in U.S.
high-technology sectors. Results indicate that a firm’s response to its prior
behaviors may involve organizational learning and unlearning, since firm
behavioral momentum does not persist in some strategic dimensions (e.g.,
financial leverage). Contrary to conventional wisdom, firm size can significantly
moderate momentum only on the dimension of plant and equipment (PE) newness,
whereas firm age can moderate momentum on the dimensions of non-production
overhead and advertising intensity. These findings provide researchers and
business practitioners with evidence about firms’ responses to their prior
behaviors and the significance of firm size and firm age, according to a
multi-dimensional perspective.

Keywords : Routines; Organizational learning; Organizational inertia;

Momentum effect; Evolutionary theory

1. Introduction

For many years, organizational behavior has been carefully researched and
analyzed (Barnard, 1938; Cyert and March, 1963; March and Simon, 1958; Simon,
1947, 1982). Organizational learning is a key concept in the study of firm
behaviors (Cyert and March, 1963). The analysis of firm behaviors involves
organizational learning because organizational learning is based on a firm’s
history and routines (Levitt and March, 1988) and because learning processes
direct the development of routines (Eisenhardt and Martin, 2000). Hence, routines
determine firm behaviors and are “a source of consistency” (Essén, 2008, p. 1635),
and they function as “carriers of knowledge and experience” (Cyert and March,
1963, p. 224). Nelson and Winter (1982) further argued that a firm’s routines
embody its capabilities and that firm behaviors are path-dependent; hence,
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organizations are regarded as history-dependent systems (Cyert and March, 1963;
March and Simon, 1958). Consequently, how a firm responds to its prior
behaviors involves a momentum that causes the firm to maintain the direction and
pattern of its prior decisions (Miller and Friesen, 1980). From an evolutionary
perspective, momentum should exist in a firm, and firms’ current activities should
be a function of their historical patterns. Therefore, theoretical arguments from
evolutionary perspectives can lead to the testable arguments that momentum in a
firm significantly influences its key activities and that firm behaviors are
predictable and path-dependent. In theory, firm momentum exists and influences
firm behaviors.

As proposed by Isaac Newton, the first law of physical motion states that “all
observed changes in the state of motion of bodies are caused by discoverable
external actions” (Plaud er al, 1999, p. 165). Originating from the physical
sciences, the concept of momentum has been variously defined and applied in the
social sciences, including in studies of sports (Adler and Adler, 1978), political
campaigns (Mutz, 1997), financial markets (Deaves and Miu, 2007; Lee and
Swaminathan, 2000), and operant behavior (Nevin et al., 1983; Plaud et al., 1997).
In particular, behavioral momentum-“the persistence of behavior under altered
environmental contingencies”-is relevant to behavior analysis in terms of
“shaping strong behaviors and ensuring effective relapse prevention strategies in
behavior modification and therapy” (Plaud et al., 1999, p. 165). However, related
studies, although scarce, have been devoted to human behavioral momentum, and
few studies address momentum in firms from a behavioral perspective.

In their study on organizational inertia and momentum, Kelly and Amburgey
(1991) suggested that “structural inertia varies with organizational size and age”
(p- 594). Size relates to resistance to change (Hannan and Freeman, 1984);
“organizational behavior becomes predictable, rigid, and inflexible” as
organizations increase in size (Quinn and Cameron, 1983, pp. 34-35). Structural
stability increases with age, since older organizations have had time to formalize
their relationships and standardize their routines (Stinchcombe, 1965). Therefore,
both size and age may have an impact on organizational behaviors. Empirical

studies on this topic, however, are scarce. Thus, this study fills the gap by
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focusing on the following two research questions. Does behavioral momentum
prevail in a firm? Can firm size and age moderate behavioral momentum?

To examine issues relating to momentum’s main effect, the subject will be
considered from an evolutionary perspective. Chung et al, (1987) defined
momentum, in regard to a firm’s performance, as “a function of its pre-succession
performance” (p. 328). The previous section also addresses introductory issues of
the moderating effect from an inertia perspective to test whether firm size and age
can moderate the main effect of behavioral momentum. Thus, this study offers
two fundamental contributions to the literature as well as to business practitioners.
First, this research includes various strategic dimensions in the study of firm
momentum in order to analyze the related issues from multiple dimensions rather
than just the single dimension of business activities. Second, this study elaborates
arguments to further the debate on firm behavioral momentum, particularly its
interactions with firm size and age, in order to generate results about firm
behaviors (i.e., how firms respond to their prior behaviors and whether their sizes
and ages affect their momentous forces, from a multi-dimensional perspective).

This study contains five sections. The first section addresses momentum
issues from the evolutionary and inertia perspectives, in order to develop the
hypotheses further. The second section addresses the method used to analyze the
data from a sample of 122 firms in the high-technology sectors in the United
States. The third section explains the results from the empirical tests of the models
run in the Stata and SPSS software programs. The fourth section addresses the
conclusion and presents a discussion of the findings from the empirical tests,
noting implications for the managerial and theoretical fields. The final section
addresses the limitations of the current study and offers recommendations for

future research.
2. Theory and Hypotheses

2.1. Firm Behavioral Momentum

Behavioral momentum has gained a great deal of attention, but most
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attention is paid to personal behaviors and psychology (Li and Wehr, 2007; Pipkin
and Vollmer, 2009; Volkert et al., 2008). As momentum can be regarded as
“resistance to disruption” (Porritt e al., 2009, p. 295) and Plaud et al., (1999)
regarded behavioral momentum as “the persistence of behavior under altered
environmental contingencies” (p. 165), while Li and Wehr (2007) regarded
behavioral momentum as habits and routines adhered to behaviors, Chung et al.,
(1987) discussed the effect of momentum, explaining that a firm’s performance is
a function of its prior performance, implying that a firm’s pre-succession
performance should affect post-successional performance. That is, research on
behavioral momentum can be applied not only to individual behaviors, but also to
firm behaviors, which receive less attention. Building on a concept from the
physical sciences, firm behavioral momentum denotes a firm’s performance or
behaviors being a function of its performance or behaviors before environmental
contingencies are altered (e.g., a CEO succession). Firm behaviors are
path-dependent and routine-based. Prior knowledge that is embedded in a firm's
specific routines is “cumulative and follows a particular path of development”
(Liyanage and Barnard, 2002, p. 37). In technological development, for example,
the path of investing in technologies depends on a firm’s past. In other words,
historical paths play a key role in determining the pace of future technological
change (Redding, 2002). Therefore, path dependency generates a force of
movement to carry on the past patterns of activities. Momentum is a tendency to
maintain existing motion, and it can refer to an object’s quantity of motion. As
Chung et al., (1987) noted, “things in motion tend to remain so while things not in
motion tend to remain stationary” (p. 326). The same tendency is evident in firm
behaviors; a firm tends to continue its present course (Chung ef al., 1987) or to
“balance the tendency toward stability, brought about by prior investments”
(Mumford et al., 2000, p. 13).

Therefore, the force of movement continues the patterns of a firm’s activities
over time, and the momentum effect from preceding periods influences later
behaviors. “As circumstances change, a firm may be required to undergo a ‘core
logic shift’ to maintain consistency between its strategy and its strategic context”
(Lengnick-Hall and Wolff, 1999, p. 1109). Since firm activities are multi-faceted,
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a study on persistence of firm strategies should involve multiple dimensions.
Hence, this study involves various dimensions of strategic persistence proposed
by Finkelstein and Hambrick (1990), and these dimensions include plant and
equipment (PE) newness, inventory level, non-production overhead, financial
leverage, advertising intensity, and research and development (R&D) intensity.
Therefore, this study constructs its first set of hypotheses regarding firm
behavioral momentum in several strategic dimensions-PE newness, inventory
level, non-production overhead, financial leverage, advertising intensity, and
R&D intensity-in order to examine the momentum of firm behaviors from
multiple activities rather than a single firm activity to better understand how firm

behavioral momentum prevails in a firm.

Hla: A firm’s pre-succession performance in PE newness positively

affects its post-succession performance in PE newness.

H2a: A firm’s pre-succession performance in inventory levels positiveiy

affects its post-succession performance in inventory levels.

H3a: A firm’s pre-succession performance in non-production overhead
positively affects its post-succession performance in non-production

overhead.

Hd4a: A firm’s pre-succession performance in financial leverage positively

affects its post-succession performance in financial leverage.

H5a: A firm’s pre-succession performance in advertising intensity
positively affects its post-succession performance in advertising

intensity.

Hé6a: A firm’s pre-succession performance in R&D intensity positively

affects its post-succession performance in R&D intensity.



Chiao Da Management Review Vol. 31 No. 2, 2011 107

2.2. The Moderating Role of Firm Size

Structural inertia is regarded as one of the sources that may affect a firm’s
efforts for a core logic change (Lengnick-Hall and Wolft, 1999). Based on the
fundamental assumptions by Hannan and Freeman (1984), structural inertia
theory can be concluded as “organisations that develop reproducibility through
institutionalising and standardising processes, are more able to meet reliability
and accountability requirements” (Pearse, 2009, p. 377). Since routines determine
firm behaviors and are “a source of consistency” (Essén, 2008, p. 1635), firm
behaviors are routine-based and firm behavioral momentum is “fueled by
familiarity and experience” (Lengnick-Hall and Wolff, 1999, p. 1127). That is,
firm actions’ patterns may lead to firm momentum, affected by familiarity and
experience. Since routines with experience may be entrenched, structural inertia
theory can be used to “provide some insights into the role of experience in the
development of systems and processes that contribute to structural capital”
(Pearse, 2009, p. 376). Furthermore, structural inertia theory considers that the
power of inertial forces may vary with firm size and age (Hannan and Freeman,
1984). Hence, firm size and age can be significant factors to moderate firm
behavioral momentum.

According to Kelly and Amburgey (1991), “structural inertia varies with
organizational size” (p. 594); accordingly, firm size is associated with a resistance
to change (Hannan and Freeman, 1984). As organizations increase in size,
“organizational behavior becomes predictable, rigid, and inflexible” (Quinn and
Cameron, 1983, p. 34-35). Hence, from a theoretical perspective, firm size should
interact with organizational behaviors. In order to study the effect of momentum
comprehensively and to advance the search for evidence in the focal puzzle, this
study incorporates the theory of structural inertia into its analysis. Because of the
association between size and resistance to change, this study proposes to test
whether firm size can moderate organizational momentum from various

dimensions.
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H1b: Firm size can moderate momentum’s influence on PE newness,

such that the main effect is more positive in larger firms.

H2b: Firm size can moderate momentum’s influence on inventory, such

that the main effect is more positive in larger firms.

H3b: Firm size can moderate momentum’s influence on non-production

overhead, such that the main effect is more positive in larger firms.

H4b: Firm size can moderate momentum’s influence on financial

leverage, such that the main effect is more positive in larger firms.

H5b: Firm size can moderate momentum’s influence on advertising

intensity, such that the main effect is more positive in larger firms.

H6b: Firm size can moderate momentum’s influence on R&D intensity,

such that the main effect is more positive in larger firms.
2.3. The Moderating Role of Firm Age

Kelly and Amburgey (1991) also suggested that structural inertia varies with
organizational age. Structural stability can increase with age because older firms
may have more time to formalize rapports and standardize routines (Stinchcombe,
1965). “Inertia also increases monotonically with age” (Hannan and Freeman,
1984, p. 157); radical change becomes less possible as the organization ages
(Cyert and March, 1963). Since age may also influence firm behaviors, this study
controls for firm size and firm age to analyze firm behavioral momentum, and it
further focuses on the interactive impact of firm age on momentum’s influence
over the dimensions of strategic persistence. Thus, this study uses firm age as a

moderator.

Hlc: Firm age can moderate momentum’s influence on PE newness,

such that the main effect is more positive in older firms.
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H2c: Firm age can moderate momentum’s influence on inventory, such

that the main effect is more positive in older firms.

H3c: Firm age can moderate momentum’s influence on non-production

overhead, such that the main effect is more positive in older firms.

Hd4c: Firm age can moderate momentum’s influence on financial

leverage, such that the main effect is more positive in older firms.

H5c: Firm age can moderate momentum’s influence on advertising

intensity, such that the main effect is more positive in older firms.

Hé6c: Firm age can moderate momentum’s influence on R&D intensity,

such that the main effect is more positive in older firms.
3. Methods

3.1. Data and Sample

This study’s sources of data are the Compustat, Hoover, and Yahoo Finance
databases. The data include information on CEOs and firms in high-technology
sectors by four-digit Standard Industry Classification (SIC) codes. The relevant
SIC codes are those from 2812 to 2899, from 3570 to 3579, from 3612 to 3699,
from 7370 to 7379, and from 8011 to 8099; these codes represent
electronics-related and health sciences industries as high-technology sectors
(Balkin ez al., 2000). The study focuses on these industries because examining
similar sectors may minimize the interference from possible variations across
different industrial realms. The study examines the most recent CEO succession
event in each of the firms in the sample, and it collects the data for 6 years (3
years before and 3 years after the CEO succession event). The final sample
comprises 122 unique companies.
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3.2. Measures
3.2.1. Dependent Variables

The study collected the data for 3 years after the appointment of a new CEO
for each firm and calculated the averages for these 3 years in order to measure the
firm’s post-succession performance in the focal strategic dimensions of
persistence. In order to reduce concerns of multicollinearity in the analysis, the
following variables are centered:

PE newness. To measure corporate PE newness, net PE is divided by gross
PE.

Inventory. To measure corporate inventory, total inventories are divided by
sales.

Non-production overhead. To measure corporate non-production overhead,
the selling, general, and administrative (SGA) expenses are divided by sales.

Financial leverage. To measure corporate financial leverage, debt is divided
by equity.

Adbvertising intensity. To measure corporate advertising intensity, advertising
expenses are divided by sales.

R&D intensity. To measure corporate R&D intensity, R&D expenses are
divided by sales.

3.2.2. Independent Variables

To examine the momentous force across a change of CEO, this study also
collected the data for the same variables (i.e., PE newness, inventory,
non-production overhead, financial leverage, advertising intensity, and R&D
intensity) for 3 years prior to the appointment of a new CEO for each firm.
Additionally, the study uses the averages for these 3 years to measure the firm’s
pre-succession performance in the focal strategic dimensions of persistence:
previous PE newness, previous inventory, previous non-production overhead,
previous financial leverage, previous advertising intensity, and previous R&D
intensity. In order to reduce concerns about multicollinearity in the analysis, these

variables are also centered.
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This study controls for some firm-level variables. Consider, for example,
R&D intensity, one of several measures of a firm’s innovative performance.
Investments in R&D can have an influence on investments in firms’ innovative
activities and thus on firm performance (Geroski et al., 1993). The impact of
innovative acts also suggests a relationship between financial performance and
firm innovativeness; firms with greater innovative intensity should experience
better financial performance (Roberts and Amit, 2003). Since financial
performance may impact a firm’s innovative performance, and since prior studies
also suggest the inclusion of firm performance in the related studies (Shrader,
2001), this study controls for financial performance.

Moreover, since agency involves the ability to remember the past and
imagine the future (Emirbayer and Mische, 1998), and since organizational
routines reenact the past, “the performance of routines can also involve adapting
to contexts that require either idiosyncratic or ongoing changes and reflection on
the meaning of actions for future realities” (Feldman and Pentland, 2003, p. 95).
West 1II and DeCastro (2001) also argued that a firm’s path-dependent
development depends on positions of weakness and strength, which suggests
limits to firm growth. Hence, firm growth may impact firm behaviors and
developments. Prior studies have examined sales growth in the related research
(Shrader, 2001), and this study also controls for sales growth. Therefore, this
study collects data for 3 years after the appointment of a new CEO for each firm,
and it uses the averages for those 3 years for the following control variables:

Firm performance. To calculate firm performance, the return on equity (ROE)
is used and the ROE is centered to reduce any possible multicollinearity in the
analysis. ROEs are available in the Compustat database.

Sales growth. To calculate sales growth, annual sales changes are measured
and centered to reduce any possible multicollinearity.

Furthermore, as previously indicated, Kelly and Amburgey (1991) suggested
that “structural inertia varies with organizational size and age” (p. 594). Firm size
relates positively with resistance to change (Hannan and Freeman, 1984);
“organizational behavior becomes predictable, rigid, and inflexible” as

organizations increase in size (Quinn and Cameron, 1983, pp. 34-395).
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Organizational stability increases monotonically with age, since older
organizations have had time to standardize their routines (Stinchcombe, 1965);
“inertia also increases monotonically with age” (Hannan and Freeman, 1984, p.
157). Hence, radical change becomes less possible as the organization ages (Cyert
and March, 1963). Since both size and age may impact organizational behaviors,
this study not only controls for firm size and age when detecting firm behavioral
momentum, but it also tests any moderating effect (i.e., whether firm size and age
can moderate a firm’s momentous forces).

Firm size. The firm’s total assets are used to calculate the size of a firm. Total
assets are available in financial reports and in the Compustat database. To control
for the potential diminishing impact and skewness, firm size is measured in a
logarithmic form.

Firm age. To calculate the age of a firm, the year of founding is subtracted
from the year of a new CEO appointment. Data concerning the firms’ ages are
available in the Hoover and Yahoo Finance search databases. To control for the
potential diminishing impact and skewness, firm age is measured in a logarithmic

form.

3.3. Data Analysis

Firm data are pooled from the following SIC codes: from 2812 to 2899, from
3570 to 3579, from 3612 to 3699, from 7370 to 7379, and from 8011 to 8099. The
final sample includes 122 unique companies. Statistical analysis is conducted
using cross-sectional regression analyses to test the hypotheses. To minimize
problems of heteroskedasticity, robust standard errors are used in the statistical
models.

This study contains six models in order to demonstrate how firm behavioral
momentum prevails and interacts with firm size and age under various dimensions.
Model 1 focuses on momentum in PE newness and its interactions with firm size
and age. Model 2 focuses on momentum in inventory and its interactions with
firm size and age. Model 3 focuses on momentum in non-production overhead
and its interactions with firm size and age. Model 4 focuses on momentum in
financial leverage and its interactions with firm size and age. Model 5 focuses on
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momentum in advertising intensity and its interactions with firm size and age.
Model 6 focuses on momentum in R&D intensity and its interactions with firm

size and age.
4. Results

Table 1 presents the overall descriptive statistics and correlation matrix of the
variables used in Models | through 6. Key statistics prior to data transformation to
logarithms indicate that the mean company size in the overall sample is about
US$ 2.7 billion, and the mean company age is approximately 37 years old. The
correlation matrix indicates no correlation between variables that are serious
enough to influence multicollinearity on each tested model; furthermore, this
study tests for serial correlation using Durbin’s h test, and the results indicate no
significant serial correlation (p < .05). Therefore, concerns about multicollinearity

and serial correlation can be relaxed.
4.1. The Main Effect: Firm Behavioral Momentum

Table 2 and Table 3 present the results of six tested models for both the main
effect and the moderating effects. For the main effect, the results of Model 1
support Hla (previous PE newness: S8 = 2.266, p < .01); this finding implies
that firm behavioral momentum positively persists in PE newness. The results of
Model 2 support H2a (previous inventory: S = .683, p < .01); this finding
implies that firm behavioral momentum positively persists in inventory. The
results of Model 3 support H3a (previous non-production overhead: S =.568, p
< .01); this finding implies that firm behavioral momentum positively persists in
non-production overhead. The results of Model 4 fail to support H4a (previous
financial leverage: B = 1.707, n.s.); this finding implies that firm behavioral
momentum does not persist in financial leverage. The results of Model 5 support
H35a (previous advertising intensity: S =.758, p < .01); this finding implies that
firm behavioral momentum positively persists in advertising intensity. Finally, the
results of Model 6 support Hé6a (previous R&D intensity: A = .812, p < .01);
this finding implies that firm behavioral momentum positively persists in R&D
intensity.



Table 1
Descriptive Statistics and Pearson Correlations”

Variable Mean  s.d. 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15
I PE newness 1.5104 .38836
‘ Inventory 1299 35478 -.041
3 DNougidition 4823 1.09854 -.150 .349**

overhead
¥ Financial leverage _ 14.9559 69.96934 173 -.011_-.016
5 Advertising intensity ___.0129 03610 -.002_ -.032__.008 -.022
% R&D intensity 5516_2.39076_-.020 .856** 190* -.036 -.061
7 Previous PE newness 5487 12443 .676** -.058 -.033 072 -032 -.107
5 Previous inventory 1263 26998  -.048 .508** .901** 001 -.027 .287** .027
» Previous non-production  se7¢ | 94656 128 366** 988** -022 -010 210% -015 921

overhead
w  Previous financial 51937947601 049 -021 -043.671** 019 -057 -033 002 -038

leverage
1 P‘ev“’i:fe‘l‘l‘zivt;“‘s‘“g 0177 04698 014 -013 013 -017 .832** -042 044 .068 .027 .003
7 Previous R&D intensity 3942 1.37465 -.084 392** 776** -043 -.075.395** 009 .743* .803** -.065 -.049
1 Firm size 2830472605 072 -.168 -.183* 363** 146 -225* 001 -.194* -201* 436* 030 -.258*
- Firm age 14076 38253 054 -032 -.179* 201* 169 -.187* -.093 -.017 -.174 313** 091 -261* 410*
15 Sales growth 1804 44253 059 072 .239** -058 -.060 174 052 214* 204** -091 -.020 .618* -.224% -243**
& Firm performance 2109 1.73693 126 -068 -080 010 -018 -064 -052 -.073 -071 003 -018 -083 -040 050 -016
N=122
** p< 01
*p<.05
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After analyzing the main effect of momentum on six strategic dimensions, the
findings reveal that momentum persists in most strategic dimensions (i.c., PE
newness, inventory, non-production overhead, advertising intensity, and R&D

intensity), but it does not persist in financial leverage.
4.2. The Moderating Effects of Firm Size and Firm Age

As far as the moderating effects are concerned, the results of the six tested
models only support HIb (Model 1/HI1b: B= .607, p < .01) regarding the
moderating effect of firm size, and they support Hypotheses 3¢ and Sc (Model 3/
H3c: B= 443, p < .01; Model 3/H5c: B= .511, p < .01) regarding the
moderating effect of firm age. The findings imply that firm size can only
moderate momentum’s influence on the dimension of PE newness, whereas firm
age can moderate momentum’s influence on the dimensions of non-production
overhead and advertising intensity. Figures 1-3 show the interactive effects, and
reveal that firm size can moderate a firm’s momentum in the case of PE newness,
and that main effect is more positive in larger firms. In the cases of
non-production overhead and advertising intensity, firm age can moderate a firm’s
momentum, and that main effect is more positive in older firms. Contrary to
conventional wisdom, structural inertia may not always vary with size and age.

After analyzing the moderating effect of firm size and age on firm
momentum, the results provide mixed support for the hypotheses, and further
challenge some conventional wisdom regarding a firm’s momentum and the
influences of firm size and firm age. The next section concludes by addressing

these issues and implications.



Table 2
Results of Cross-Sectional Time Series Regression Estimates
Step 1 Step 2 Step 3 Step 1 Step 2 Step 3 Step 1 Step 2 Step 3
Hla Hlb Hlc H2a H2b H2c H3a H3b H3c
Previous PE newness 2.242%* .634 1.435
Previous inventory JO1%* -229 -379
Previous non-production overhead 569%* .693%* .168
Firm size® .039 -314° .031 -.095" -.085 -.032 -.189 058" 015
Firm age” 047 123 -.240 057 -.097 -.178 -.238* - 110** -214%*
Sales growth -.004 075 .026 .026 -.040 .038 -.039 -.055 -.149" 514 -.144* -.147"
Firm performance 037*%* 029+ 035%* .036%* -.007 -.016 -.006 -.005 -.006' -.050 -.006* -.007*
Firm size ® / Firm age ¢ x Previous
.607* 616
PE newness
Firm size/ Firm age x Previous
X 634 1.140
inventory
Firm size/ Firm age x Previous
-.093 A443**
non-production overhead
Intercept 277 1.322%+ 928 491 .054* 317 347 332 186**  1.283* 229%* 3718
F 44.52*%*%  12.24*%  29.22*%*  2841**  T.44** 3.34* 17.98** 14.53%%  5406** 2:12" 2416%* 1893+
R-sq 516 .029 546 537 266 .040 303 289 982 .096 .984 984
N¢ 122 122 122 122 122 122 122 122 122 122 122 122

* Logarithms " Logarithms © Firm size x previous strategic dimensions to test for Hypotheses B. ° Firm age x previous strategic di

‘p<.d *p< 05 **p<.01

to test for Hypoth C.“N=#of
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Table 3
Results of Cross-Sectional Time Series Regression Estimates
Step 1 Step 2 Step 3 Step 1 Step 2 Step 3 Step 1 Step 2 Step 3
Hd4a H4b Héc H5a H5b HSc Hé6a Hé6b Héc
Previous financial leverage 1.770" 104 3.896
Previous advertising intensity 762%* 247 -.097
Previous R&D intensity 857** .058 -2.942
Firm size® 33.990" 7.560 7.468 .004 .001 -.004" -392 -370 -.206
Firm age” 14.311* -3.667 -1.383 013 .001 -010** -.647" =271 =778
Sales growth -302 5.357 .587 1.459 -.004 -.001 -.003 -.002 -1.108" .296 -1.8357  -1.585
Firm performance 348 865 456 .548 -.001 -.001 -.001 .001 -.031 -.082 -.029 -.041
Firm size © / Firm age * x Previous
362 -1.200
financial leverage
Firm size/ Firm age x Previous
182 ST
advertising intensity
Firm size/ Firm age x Previous R&D
.526 4.137
intensity
Intercept 727 -102.793*  -14.026  -18.502 .002 -016 -.001 .004 .3457 2.465 1.771 1.893
F 1.81 2.057 335% 3. 78 30.22%% 1.76 32.41**  20.66**  3.62* 1.97 7.56**% 298**
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Figure 1
Regression Lines for Pre-succession Performance in PE newness
Explaining Post-succession Performance in PE newness for Firm Size’
(+1 and -1 Standard Deviations from the Mean)

Larger firms

Post-successio
n Performance

in PE newness Smaller firms

Pre-succession Performance in PE newness

Figure 2
Regression Lines for Pre-succession Performance in Non-production
Overhead Explaining Post-succession Performance in Non-production

Overhead for Firm Age®
(+1 and -1 Standard Deviations from the Mean)

Post-succession Older firms
Performance in

Non-production

overheads
Younger firms

Pre-succession Performance in Non-production
Overheads

% Larger firms: the solid line
3 Older firms: the solid line
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Figure 3
Regression Lines for Pre-succession Performance in Advertising Intensity
Explaining Post-succession Performance in Advertising Intensity for

Firm Age*
(+1 and —1 Standard Deviations from the Mean)

Post-succession Older firms
performance in

advertising

Younger firms

Pre-succession Performance in Advertising intensity

5. Conclusions and Discussion

Does behavioral momentum prevail in a firm? Can firm size and firm age
moderate that momentum? Having centered the analysis on these two main
research questions, this study concludes as follows.

A firm’s momentum in PE newness, inventory, non-production overhead,
advertising intensity, and R&D intensity is found to be significant. That is, a
firm’s routine-based behaviors can be found in a firm’s persistence in these
strategic dimensions. On the other hand, a firm’s momentum is found to be
insignificant for financial leverage; even if a firm’s behaviors are routine-oriented,

those behaviors do not apply to the firm’s persistence in financial leverage.

* Older firms: the solid line
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Overall, does a firm’s momentum matter in responding to a firm’s prior behaviors?
The results of this study reveal an important focus, from the perspective of the
routine-oriented approach (i.e., whether organizations learn or unlearn; Tsang and
Zahra, 2008). Based on the present analysis, momentum’s influence is most
significant in the strategic dimensions of persistence (i.e., PE newness, inventory,
non-production overhead, advertising intensity, and R&D intensity). The findings,
which provide mixed support for the hypotheses of firm behavioral momentum,
indicate that firms’ responses to their prior behaviors may involve both
organizational learning and unlearning. Moreover, organizational learning may be
limited by various factors that can encourage anti-learning and routines (Salaman,
2001).

Firm size can only moderate momentum’s influence on PE newness, whereas
firm age can moderate momentum’s influence on non-production overhead and
advertising intensity. Hence, can firm size and firm age moderate a firm’s
momentum? Based on the present analysis, the moderating impact of firm size
and firm age on momentum’s influence over the strategic dimensions of
persistence is limited; it only has a significant role in PE newness (for firm size)
and non-production overhead and advertising intensity (for firm age).

The results of this study reveal another important focus, from the perspective
of structural inertia; this further complements the rather rich body of studies that
focus on the one-dimensional investigation of business activities. The findings,
which provide mixed support for the hypotheses concerning the moderating
impacts of firm size and age, may counteract the conventional wisdom or theories
about structural inertia. The current study challenges the common belief that
structural inertia generally increases with firm size and firm age. Thus, the present
analysis is devoted to studying these expectations, based on theoretical arguments
regarding different dimensions under various structures, to investigate such
impact on a firm’s momentum.

This study helps clarify the impact of firm size and age on firm behaviors.
The implications lean toward the conclusion that the anticipated impact of firm
size and age is mythical because structural inertia may be significant only in the
persistence of PE newness, non-production overhead, and advertising intensity.
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Hence, overall, the influence of firm size and age is limited and should not be a
major concern regarding organizational change.

Therefore, in terms of managerial implications, first, the present study
provides important findings from the main-effect examination; it reveals that a
firm’s momentum does not particularly persist in financial leverage, which
implies that a CEO change may disrupt a firm’s behavioral momentum only on
financial leverage, while momentum on the other strategic dimensions (i.e., PE
newness, inventory level, non-production overhead, advertising intensity and
R&D intensity) remain prevalent, regardless of a CEO change. That is, a new
CEO may not necessarily change a firm’s behavioral momentum. These findings
provide boards of directors with evidence as to how CEO succession matters as a
strategic tool in a firm’s behavioral change. Second, the present study also
provides important findings from the moderating-effect examination; it reveals
that larger firms can strengthen a firm’s behavioral momentum on PE newness,
while older firms can strengthen a firms’ behavioral momentum on
non-production overhead and advertising intensity. That is, firm size and age
matters to firm behavioral momentum under limited circumstances. These
findings provide evidence to boards of directors as well as to managers in larger
or older firms in terms of how their efforts to moderate behaviors can pay off.

With regard to theoretical implications, first, from the perspective of the
main-effect examination, the current findings may encourage more discussions
about the applicability of path dependency in a more practical manner, if firm
behaviors are actually path-dependent and routine-based. From an evolutionary
perspective, momentum should exist in a firm, and firms’ current activities should
be a function of their historical patterns. However, the empirical findings are
contrary to conventional wisdom and theoretical arguments, and further highlight
that firm behaviors may involve organizational learning and unlearning. Second,
from the perspective of the moderating-effect examination, this study provides
researchers and business practitioners with evidence-based findings concerning
the possible influence of firm size and age on managing firm behaviors. In the
case of PE newness, firm size can moderate a firm’s momentum, and that main

effect is more positive in larger firms. In the cases of non-production overhead
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and advertising intensity, firm age can moderate a firm’s momentum, and that
main effect is more positive in older firms. That is, these findings imply that firm
size and firm age may be important, but not influential enough to counteract or
moderate a firm’s momentum in many cases, which can be contrary to the theory
of structural inertia. These findings serve to dissolve the arguments about whether
organizational momentum exists in a firm and whether structural inertia affects
firm behaviors. Hence, this study provides insightful thoughts from multi-faceted
perspectives to develop further dialogue for future research, which will be
discussed in the next section.

6. Limitations and Directions for Future Research

This study, like any study, suffers from some limitations. First, the present
study examines firms in high-technology sectors and does not include firms from
other sectors. Hence, the empirical findings may only have meaning for the
particular sectors under study, which may limit their explanatory power or
generalizability for other sectors. In future research, this study should be extended
to other sectors in order to validate further the explanatory power of the current
findings.

Second, this study analyzed firm behavioral momentum in formal institutions.
Future research may extend the study to examine informal institutions such as
trust and culture, since informal institutions are also thought to be path-dependent
(North, 1990; Wan, 2005).

Third, this study uses 6 years of financial data, covering both pre- and
post-succession periods, to study the strategic dimensions of persistence. Data
collection may be expanded to a longer time frame, due to the nature of some of
the variables; for example, it may take more than 6 years to realize the return from
R&D investments.

Fourth, even though the sample size meets the guidelines suggested by
Bentler (1985), larger sample sizes that cover a wider variety of industries on a
comparative analysis and that cover longer time periods are recommended in
order to enhance and improve the validity of the findings.
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Last but not least, the present study can be modified to further examine
whether firm size and firm age can each affect a firm’s behavioral momentum,
and how such relationships can be moderated by a firm’s strategic dimensions to
advance our understanding of factors that may affect momentum from different

perspectives.
7. References

Adler, P. and Adler, P. A. (1978), “The Role of Momentum in Sport,” Urban Life,
7(2), 153-176.

Balkin, D. B., Markman, G. D. and Gomez-Megjia, L. R. (2000), “Is CEO Pay in
High-Technology Firms Related to Innovation?,” Academy of Management
Journal, 43(6), 1118-1129.

Barnard, C. 1. (1938), The Functions of the Executive, Cambridge, MA: Harvard
University Press.

Bentler, P. M. (1985), Theory and Implementation of EQS: A Structural
Equations Program, Los Angeles: BMDP Statistical Software.

Chung, K. H., Rogers, R. C., Lubatkin, M., and Owers, J. E. (1987), “Do Insiders
Make Better CEOs than Outsiders?,” Academy of Management Executive,
1(4), 323-329.

Cyert, RM. and March, J.G. (1963), 4 Behavioral Theory of the Firm,
Englewood Cliffs, NJ: Prentice Hall.

Deaves, R. and Miu, P. (2007), “Refining Momentum Strategies by Conditioning
on Prior Long-Term Returns: Canadian Evidence,” Canadian Journal of
Administrative Sciences, 24(2), 135-145.

Eisenhardt, K.M. and Martin, J. (2000), “Dynamic Capabilities: What are They?,”
Strategic Management Journal, 21(10-11), 1105-1121.

Emirbayer, M. and Mische, A. (1998), “What is Agency?,” American Journal of
Sociology, 103(4), 962-1023.

Essén, A. (2008), “Variability as a Source of Stability: Studying Routines in the
Elderly Home Care Setting,” Human Relations, 61(11), 1617-1644

Feldman, M. and Pentland, B.T. (2003), “Reconceptualizing Organizational



124 Can Firm Size and Firm Age Moderate Firm Behavioral Momentum

Routines as a Source of Flexibility and Change,” Administrative Science
Quarterly, 48(1), 94-118.

Finkelstein, S. and Hambrick, D.C. (1990), “Top Management Team Tenure and
Organizational Outcomes: The Moderating Role of Managerial Discretion,”
Administrative Science Quarterly, 35(3), 484-503.

Geroski, P.A., Machin, S., and Reenen, J.V. (1993), “The Profitability of
Innovating Firms,” Journal of Economics, 24(2), 198-211.

Hannan, M.T. and Freeman, J. (1984), “Structural Inertia and Organizational
Change,” American Sociological Review, 49(2), 149-164.

Kelly, D. and Amburgey, T.L. (1991), “Organizational Inertia and Momentum: A
Dynamic Model of Strategic Change,” Academy of Management Journal,
34(3), 591-612.

Lee, C.M.C. and Swaminathan, B. (2000), “Pricc Momentum and Trading
Volume,” Journal of Finance, 55(5), 2017-2069.

Lengnick-Hall, C.A. and Wolff, J.A. (1999), “Similarities and Contradictions in
the Core Logic of Three Strategy Research Streams,” Strategic
Management Journal, 20(12), 1109-1132.

Levitt, B. and March, J.G. (1988), “Organizational Learning,” Annual Review of
Sociology, 14(1), 319-340.

Li, T. and Wehr, K. (2007), “The Validity of the Factor Structure of the General
Social Survey Environmentalism Scales Across Gender and Ethnicity in the
United States,” Organization & Environment, 20(3), 367-385.

Liyanage, S. and Barnard, R. (2002), “What is the Value of Firms’ Prior
Knowledge? Building Organizational Knowledge Capabilities,” Singapore
Management Review, 24(3), 35-52.

March, J.G. and Simon, H.A. (1958), Organizations, New York, NY: John Wiley
& Sons.

Miller, D. and Friesen, P.H. (1980), “Momentum and Revolution in
Organizational Adaptation,” Academy of Management Journal, 23(4),
591-614.

Mumford, M.D., Zaccaro, S.J., Harding, F.D., Jacobs, T.O., and Fleishman, E.A.
(2000), “Leadership Skills for a Changing World: Solving Complex Social



Chiao Da Management Review Vol. 30 No. 2, 2010 125

Problems,” The Leadership Quarterly, 11(1), 11-35.

Mutz, D.C. (1997), “Mechanisms of Momentum: Does Thinking Make it So?,”
Journal of Politics, 59(1), 104-125.

Nelson, R. and Winter, S. (1982), An Evolutionary Theory of Economic Change,
Cambridge, MA: Harvard University Press.

Nevin, J.A., Mandell, C., and Atak, J.R. (1983), “The Analysis of Behavioral
Momentum,” Journal of the Experimental Analysis of Behavior, 39(1),
49-59.

North, D.C. (1990), Institutions, Institutional Change and Economic Performance,
Cambridge, UK: Cambridge University Press.

Pearse, N.J. (2009), “The Role of Experiences in Creating and Developing
Intellectual Capital,” Management Research News, 32(4), 371-382.

Pipkin, C.S.P. and Vollmer, T.R. (2009), “Applied Implications of Reinforcement
History Effects,” Journal of Applied Behavior Analysis, 42(1), 83-103.
Plaud, J.J., Gaither, GA., and Lawrence, J.B. (1997), “Operant Schedule
Transformations and Human Behavioral Momentum,” Journal of Behavior

Therapy and Experimental Psychiatry, 28(3), 169-179.

Plaud, J.J., Plaud, D.M., and Duvillard, S. (1999), “Human Behavioral
Momentum in a Sample of Older Adults,” The Journal of General
Psychology, 126(2), 165-175.

Porritt, M., Wagner, K.V, and Poling, A. (2009), “Effects of Response Spacing on
Acquisition and Retention of Conditional Discriminations,” Journal of
Applied Behavior Analysis, 42(2), 295-307.

Quinn, R.E. and Cameron, K. (1983), “Organizational Life Cycles and Shifting
Criteria of Effectiveness: Some Preliminary Evidence,” Management
Science, 29(1), 33-51.

Redding, S. (2002), “Path Dependence, Endogenous Innovation, and Growth,”
International Economic Review, 43(4), 1215-1249.

Roberts, P.W. and Amit, R. (2003), “The Dynamics of Innovative Activity and
Competitive Advantage: The Case of Australian Retail Banking,
1981-1995,” Organization Science, 14(2), 107-122.

Salaman, G. (2001), “A Response to Snell: The Learning Organization: Fact or



126 Can Firm Size and Firm Age Moderate Firm Behavioral Momentum

Fiction?,” Human Relations, 54(3), 343-359.

Shrader, R.C. (2001), “Collaboration and Performance in Foreign Markets: The
Case of Young High-technology Manufacturing Firms,” Academy of
Management Journal, 44(1), 45-60.

Simon, H.A. (1947), Administrative Behavior, New York: Macmillan.

Simon, H.A. (1982), Models of Bounded Rationality: Behavioral Economics and
Business Organization, Cambridge, MA: MIT Press.

Stinchcombe, A. (1965), “Social Structure and Organizations,” in J. March (ed),
Handbook of Organizations, Chicago: Rand McNally, pp.142-193.

Tsang, E.W.K. and Zahra, S.A. (2008), “Organizational Unlearning,” Human
Relations, 61(10), 1435-1462.

Volkert, V.M., Lerman, D.C., Trosclair, N., Addison, L., and Kodak, T. (2008),
“An Exploratory Analysis of Task-Interspersal Procedures while Teaching
Object Labels to Children with Autism,” Journal of Applied Behavior
Analysis, 41(3), 335-350.

Wan, W.P. (2005), “Country Resource Environments, Firm Capabilities, and
Corporate Diversification Strategies,” Journal of Management Studies,
42(1), 161-182.

West III, GP. and DeCastro, J. (2001), “The Achilles Heel of Firm Strategy:
Resource Weaknesses and Distinctive Inadequacies,” Journal of
Management Studies, 38(3), 417-442.



