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Abstract

Research Summary: Whether diversified firms have
advantages over their single-business counterparts is
the focus of much research in strategic management.
Indeed, there is sparse evidence that corporate advan-
tage exists, on average. We explore one potential driver
of corporate advantage—that multi-business firms have
more flexibility than single-business firms to cope with
uncertainty, because they can internally redeploy
resources across businesses. Using Compustat data, we
show that uncertainty increases the relative advantage
of multi-business firms, a finding robust to controls for
endogeneity. Consequently, the paper provides impor-
tant insight and evidence around when -corporate
advantage might obtain. Moreover, we find that growth
option value is accentuated in the presence of
switching flexibility. Finally, multi-business firms with
redeployment experience and businesses with more
benefit more from

inversely correlated returns

uncertainty.
Managerial Summary: Multi-business firms have a

flexibility advantage over single-business firms as they
can reallocate firm resources from one business unit to
another depending on inducements. What is the impact

of this flexibility on firm value? In this paper, we test
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whether such a flexibility advantage translates into
greater economic returns in more volatile markets. We
expect that resource redeployment creates value if it
amplifies business-specific positive shocks while allevi-
ating business-specific downturns. Consistent with this
argument, we find empirical evidence that with
increasing stock market volatility, multi-business firms
benefit significantly more in terms of firm value than
their single-business counterparts. In particular, in
highly volatile stock markets, monthly adjusted returns
are 2.3 times higher for multi-business firms than for

single-business firms.

KEYWORDS

firm value, firm volatility corporate strategy, multi-business
firms, resource redeployment

1 | INTRODUCTION

This paper looks for evidence of whether and when corporate advantage obtains through rede-
ployment flexibility, an emergent perspective emphasizing how multi-business firms have more
flexibility than single-business firms to cope with uncertainty (Ansoff, 1957; Bower, 1970). This
additional flexibility—recently emphasized by Helfat and Eisenhardt (2004), Levinthal and Wu
(2010), Sakhartov and Folta (2014, 2015), Giarratana and Santal6 (2020), and Dickler and Folta
(2020)—comes from the potential to internally reallocate resources across portfolio businesses
(Folta, Helfat, & Karim, 2016). Internal markets might enable quicker and/or more efficient
retrenchment from declining businesses, or exercise of growth potential in others. So, while
single-business firms rely on external markets to buy or sell resources, multi-business firms
have discretion to use either external markets or internal resource markets, whichever is most
efficient. This emergent understanding of corporate advantage embodied in real options to
switch resources to a different use, coincides with an older literature noting that internal flexi-
bility might constitute a fundamental advantage of multi-business firms. Ansoff and Leo-
ntiades (1976, p. 22) encourage headquarters to “configure the firm's resources, capacities, skills
and capability in such a way that in case of need, they can be quickly and efficiently trans-
ferred” from one business to another. Chandler (1962) details how DuPont, General Motors,
Sears Roebuck, and Standard Oil reallocated resources across businesses in their respective
portfolios, guided by how opportunities changed across the businesses. Penrose (1959, p. 67)
explains that “so long as any resources are not used fully in current operations, there is an
incentive for a firm to find a way of using them more fully.”

To be clear, many well-managed and respected diversified corporations do not need to man-
age their firms for strategic flexibility. Those benefitting from strategic flexibility are companies
operating under uncertainty. For example, Kuppuswamy and Villalonga (2016) found that
diversification advantage is particular present in periods of financial instability. One implication
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is that since multi-business firms have switching options lacking in single-business firms, vola-
tility will accentuate their relative value, holding all else equal.' Surprisingly, currently lacking
is evidence around whether switching options confer valuation advantages to multi-business
firms, which is the focus of our paper.

One of the main implications of real option theory is that real option value is increasing in
the volatility of an underlying process (i.e., demand volatility, cost volatility, or overall volatility
of profits). The reason for this relation is that firms can change their operating and investment
decisions in the face of bad news while amplifying the effects of good news. Therefore, if real
options constitute a significant portion of firm value, there will be a stronger positive effect of
firm volatility on firm value. Testing whether real options contribute more to firm value with
increases in firm volatility has some precedence. In his seminal work, Duffee (1995) finds that
firm stock market returns positively correlate with changes in firm volatility. Grullon, Lyandres,
and Zhdanov (2012) find compelling evidence that the positive relation Duffee (1995) observed
is driven by a firm's underlying growth options, and Aabo, Pantzalis, and Park (2016) further
attribute it to multi-nationality. All ignore whether it is affected by having flexibility to switch
resources between businesses. Since the emphasis of the aforementioned studies is on growth
options available to both single- and multi-business firms, lacking is an understanding about
our key research question—whether increases in volatility accentuate the corporate advantage
of multi-business firms.

Using Compustat Segment data, we find increases in firm volatility have over twice the
impact on the value of multi-segment firms over single-segment firms, suggesting the benefits
of diversification are accentuated with increasing volatility. Of course, the results also imply
that decreases in volatility diminish the relative advantage of multi-business firms. These find-
ings are robust when comparing a sample of multi-segment firms to a sample of synthetic con-
trol firms active in the exact same industries, along with a host of other approaches to control
for the fact that diversification may be endogenous. We also find the value of growth options is
enhanced when firms have switching options. This novel finding illuminates that rede-
ployability is an important mechanism explaining return advantages of multi-business firms as
theorized in extant literature (Sakhartov & Folta, 2015), but previously untested.

Finally, our explanation for value creation—the potential for resource redeployment—gains
support in two of the three mechanisms that should enhance the value of redeployment flexibil-
ity: greater inducements to redeploy and greater redeployment capability. Inducements to rede-
ploy are proxied by negatively correlated portfolio businesses, as advocated by Sakhartov and
Folta (2015) and demonstrated empirically by Giarratana, Pasquini, and Santalé (2021). The fact
that redeployment options are more valuable when portfolio revenues are negatively correlated
is consistent with the view that resource redeployment, and not synergy, flourishes with asym-
metric opportunities across a portfolio. Measures of redeployment capability are meant to cap-
ture that firms may learn to efficiently adjust resources through experience. A third
mechanism—lower switching costs, approximated by relatedness—does not enhance the value
of the switching option. While relatedness is the most commonly proposed measure for
switching costs, it may be confounded, as we discuss later. In sum, the overwhelming weight of
evidence suggests that multi-business firms benefit from the right, but not the obligation, to
internally reallocate resources. As a result, our paper provides important insight and evidence
around when corporate advantage is accentuated.

The terms “uncertainty” and “volatility” are used interchangeably and explained in Section 2.
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2 | LITERATURE REVIEW

Whether multi-business firms have advantages over single-business firms in transforming
uncertainty into economic value represents our main inquiry. Flexibility takes on more value
under uncertainty. Multi-business firms should have added flexibility to pursue growth options
or retrench from declining opportunities because of internal markets to redeploy resources
across businesses in their portfolio. Thus, the value derived from switching options stems from
an ability to exploit upside potential and/or truncate downside risk by efficiently shifting
resources across the portfolio to take advantage of changing opportunities. Prior work that rec-
ognizes flexibility to efficiently redeploy resources across multi-business firms is synonymous
with a switching option (e.g., Bernardo & Chowdhry, 2002; Matsusaka & Nanda, 2002;
Sakhartov & Folta, 2014). Resource adjustment costs will decrease value in switching options,
but multi-business firms have discretion to efficiently exercise them through redeployment,
while single business firms must use the market for resource acquisition and disposal. This
explains our emphasis on switching options as a driver of corporate advantage for multi-
business firms, which has precedence in the literature.” Stein (1997) explains multi-business
firms might engage in “winner-picking”—the practice of actively shifting funds from one busi-
ness to another. Helfat and Eisenhardt (2004) add that non-financial resources might also be
reallocated, creating “inter-temporal economies of scope” to exploit changing opportunities
over time.

No prior work empirically examines whether the value of redeployment flexibility increases
with volatility, even if it has been predicted by Sakhartov and Folta (2014, 2015). Some prior
work probes the relationship between redeployability and value. Kuppuswamy and Villalonga
(2016) find that excess value in multi-business firms increased during the financial crises more
due to a better allocation of financial resources rather than a larger capacity of these resources.
This lends support to the view that when external resource markets are constrained, firms with
internal resource markets are marginally better off. Lovallo, Brown, Teece, and Bardolet (2020)
find that return on assets increases when firms reallocate more capital across businesses, pre-
sumably because they can use internal markets to reallocate capital to better performing busi-
nesses. Some other work shows that multi-business firms are better able (than single-business
firms) to exploit opportunities across the portfolio, whether it be by redeploying labor
(e.g., Belenzon & Tsolmon, 2016; Santamaria, 2021; Tate & Yang, 2015), plants (e.g., Sohl &
Folta, 2021), or retail shelf-space (e.g., Giarratana & Santald, 2020). Such adaptations seemingly
help in retrenching or expanding revenues (e.g., Dickler & Folta, 2020; Miller & Yang, 2016) or
exiting markets (O'Brien & Folta, 2009; Santamaria, 2021; Sohl & Folta, 2021). Finally, some
empirical work drives at mechanisms leading to efficient redeployment: lower adjustment costs,
greater inducements, and higher external transaction costs (e.g., Belenzon & Tsolmon, 2016;
Dickler & Folta, 2020; Giarratana et al., 2021; Giarratana & Santalo, 2020; Sohl & Folta, 2021).
None of this prior research tests our research question—whether the relative advantage of
multi-business firms is accentuated under uncertainty due to switching options.

Flexibility to respond to uncertainty comes in forms additional to switching options. For
example, growth options gain value from the possibility that early investment allows firms to
take better advantage of future business opportunities in a focal industry by attracting new

*While synergy might also drive corporate advantage, its value is determined by systematic risk, not total risk or
volatility, and the relation between systematic risk and value is ambiguous because it may affect both expected returns
and discount rates (Holland, Ott, & Riddiough, 2000).
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customers or more profitably serving existing ones (Kulatilaka & Perotti, 1998). Grullon et al.
(2012) prove this point empirically with four different proxies for growth options.” Despite our
focus on switching options in multi-business firms, it should be apparent that they might inter-
act with growth options in important ways (Trigeorgis, 1993). For example, Helfat and
Eisenhardt (2004) have argued that, in the case of multi-business firms, this ability derives from
(a) faster exploitation of growth opportunities; (b) faster retrenchment from poor performing
businesses; and/or (c) lower overall costs associated with growth or retrenchment. The first two
obtain because redeployability lowers sunk costs, and thereby reduces the required performance
threshold for investment and divestment (Lieberman, Lee, & Folta, 2017); and (c) obtains if
internal redeployment costs are below external transaction costs (Lieberman et al., 2017).

The type of uncertainty affecting real option value is total volatility of an underlying process
(e.g., product demand, cost, competition, or overall profitability).* A number of factors might
influence volatility, including industry uncertainty, market uncertainty, technological uncer-
tainty, and firm-specific uncertainty. While the hypotheses developed below generalize to all of
these different types of uncertainty, we focus explicitly on firm-specific volatility for several rea-
sons. First, it is inclusive of all types of uncertainty affecting the underlying process. For exam-
ple, it captures changes in internal and external inducements over time, where external
inducements include positive or negative forces external to the firm that influence demand and
profitability, and internal inducements refer to the existence of a pool of unused productive ser-
vices, resources, and specialized knowledge (Penrose, 1959). Second, it efficiently captures them
in a single variable. Third, it is adopted by the most comparable prior research (i.e., Aabo
et al.,, 2016; Grullon et al.,, 2012), and many other related studies (e.g., Ai & Kiku, 2016;
Bulan, 2005; Cao, Simin, & Zhao, 2008; Leahy & Whited, 1996). Finally, an emphasis on total
uncertainty through firm volatility, rather than systematic risk, is consistent with the view that
multi-business firms have switching options lacking in single-business firms.

Uncertainty drives up the value of switching options because with greater uncertainty
comes greater extremes in both upside and downside potential and having flexibility to
reallocate resources across businesses might empower multi-business firms to more efficiently
truncate downside risk associated with any particular business in a portfolio. At the same time,
this flexibility might enable better exploitation of the profitable growth options inside a portfo-
lio, if adjustment costs are lower than external transaction costs. Consequently, greater volatil-
ity should increase the relative advantage of multi-business firms compared to single-business
firms, holding all else constant. The greater the ability to efficiently reallocate resources
between businesses, the more discretion a firm has with respect to the timing of its investment,
and hence the larger the value of its switching options. Thus, our first hypothesis reads:

Hypothesis (H1a). Increases in firm volatility accentuate the relative advantage of
multi-business firms over single-business firms.

3Another form of flexibility outside the scope of this study derives from owning a multinational network of subsidiaries,
enabling firms to switch resources or production between countries (Kogut & Kulatilaka, 1994). Chang, Kogut, and
Yang (2016) predict this flexibility will be reflected in a global premium relative to single-country firms, and find
evidence of one after adjusting for the fact that multi-nationality is endogenous. Ioulianou, Leiblein, and Trigeorgis
(2021) show that multi-national firms have higher upside potential and lower downside risk, a prediction consistent
with real option theory. Aabo et al. (2016) find evidence that volatility accentuates the relative advantage of multi-
nationality. None of these studies consider whether options tied to multi-business contributes to value, where multi-
business is defined as competing in multiple industries.

“A traditional view of firm investment emphasizes systematic risk, not total risk, because it affects cost of capital.
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Multi-business firms may vary in the number of portfolio businesses, and hence the number
of switching options. Having more businesses should coincide with more economic value cre-
ated from uncertainty, for several reasons. First, more portfolio businesses should increase the
probability and extent of inducements to redeploy, as captured by differences in returns across
businesses. Hence, it creates more opportunities to redeploy resources to a more profitable busi-
ness. Second, having more portfolio businesses increases managerial discretion from where to
source resources, and which types of resources get sourced. Thus, the next hypothesis reads:

Hypothesis (H1b). Increases in firm volatility accentuate the relative advantage of
having more businesses in a portfolio.

3 | EMPIRICAL ANALYSIS
3.1 | Data and method

The relationship between returns and changes in firm volatility is estimated using a sample of
single-segment and multi-segment firms from the Compustat firm and business-segment databases
from 1997 to 2020. Monthly returns are calculated from stock returns available in CRSP daily and
monthly return files, whereas daily and monthly factor returns as well as risk-free rates come from
Ken French's website.” Firm age was computed using Boyan Jovanovic's website on founding and
incorporation years, and Compustat was used to create all other variables.® Compustat is exten-
sively used in research on diversified firms, including work ascertaining whether multi-business
firms under- or over-perform their single-business counterparts.” Our sample of multi-segment
and single-segment firms is constructed using criteria similar to those of earlier studies
(e.g., Berger & Ofek, 1995; Villalonga, 2004) enabling a comparison with previous findings, exe-
cuted in the next sections. The initial sample consists of all firms listed in the Compustat firm data-
base having non-missing data in CRSP. For each of the 914,437 firm-months in this initial sample,
business units with segments in the same four-digit SIC code were aggregated into a unique busi-
ness unit. The sample was reduced further in three steps. First, similar to Villalonga (2004) and
others, observations were eliminated due to missing or non-positive firm assets or market value;
missing segment SIC code, revenues, or assets for any firm segment; or firms having any segments
with a one-digit SIC code of zero, six (financial), or nine. Notably, 151,897 firm-months were elimi-
nated due to missing information on control variables, and another 322,717 eliminated due to
missing data on growth option variables (i.e., Firm size, Firm age, R&D intensity, Future sales
growth, and Residual foreign sales ratio). Appendix A details the data reduction process, which
produced a final sample of 341,989 firm-months constituted by 3,975 firms. Notably, 113,059 firm-
month observations are diversified (multi-segment) and 228,930 are single-segment.”

SFrench's data are available at https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html.
€Jovanovic's data are available at https://sites.google.com/a/nyu.edu/boyan-jovanovic-home-page/researchand include firm-
level data on founding years, incorporation years, and years of first exchange listing used in Jovanovic and Rousseau (2001).
"While referring to “multi-business” and “single-business” firms prior to this section, the terms “multi-segment” and
“single-segment” are used throughout the empirical analysis given that the Compustat database firms report
“segments.” Major changes in the Compustat database in 1997 contributed to limiting our sample to a period
subsequent to 1996.

8For additional information, please refer to Appendix H that further details the code for sample construction and
variable creation.
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3.1.1 | Dependent variable

Adjusted returns

A proxy for firm value used extensively in prior finance research (e.g., Duffee, 1995; Grullon
et al., 2012) is excess returns, defined as Excess returns;,=r;, —ry,, where r;. is firm i's monthly
returns, calculated as the difference between firm i's end of month stock price for month ¢ and
t — 1, and ry, represents the risk-free return rate, measured as the one-month treasury bill rate.
When replicating prior work by Grullon et al. (2012) and Aabo et al. (2016), Excess returns is
used as our dependent variable to closely mimic their approach. However, most of our analysis
uses an industry-adjusted dependent variable to account for industry effects that impact firm
value.” Our dependent variable, Adjusted returns, is the difference between a firm's monthly
returns and the monthly returns of a synthetic control firm competing in the exact same indus-
tries, an approach used by Lang and Stulz (1994), Berger and Ofek (1995), Villalonga (2004),
and others:

Adjusted returns; , = Returns;;— SYR;, (1)

where, SYR; represents the synthetic returns of firm i in month ¢, calculated as follows.

n
SYR; = E Wije (Returns;f ) (2)

j=1

wy; represents the percentage of assets contributed by each segment j of firm i at month ¢
Returnsyrepresents industry j's average returns, calculated as:

n
Returns;; = g Winarket cap st —1(Returnss) (3)
s=1

Returns being the return of specialized firm s at month ¢ and Wyarker cap s—1r€presents the rela-
tive market capitalization of a specialized firm s over the market capitalization of n specialized
firms in the same industry j at t — 1. To create a sample of single-segment firms to form the
corresponding synthetic control firm's returns, we adapt approaches followed in prior literature
(e.g., Berger & Ofek, 1995; Lang & Stulz, 1994; Santal6 & Becerra, 2008; Villalonga, 2004) and
match on the most precise level of a segment's four-, three-, or two-digit SIC for which there is
at least one single-segment firm in the industry-year. To estimate a segment's imputed value,
Berger and Ofek (1995) rely on asset or sales multiples of single-segment firms. Given the
study's focus on returns, which are different from firm value because they can exhibit negative
values, we follow Cohen and Lou (2012) and apply some slight changes relative to Berger and
Ofek (1995) as depicted in Equation (3).

°As documented in Appendix G, all results are robust to using Excess returns (e.g., Duffee, 1995; Grullon et al., 2012) as
an alternative dependent variable.
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3.1.2 | Independent variables
AVOL

Changes in volatility to a firm's stock price are captured with AVOL. Specifically, we follow
Grullon et al. (2012) and measure AVOL as the difference between the estimated volatility from
1 month to the next, AVOL;; = VOL;; — VOL;,_,. Firm i's volatility during month ¢ is estimated

> (Rie=Ru)’

Tet

as the standard deviation of the firm's daily returns, VOL; ;= T where R;, is the nat-

ural logarithm of daily gross excess returns on firm i's stock, R;is the mean of R;, during month
t, and n,is the number of non-missing return observations during month ¢. Logarithmic returns
mitigate skewness on the relation between returns and contemporaneous return volatilities
(e.g., Duffee, 1995; Grullon et al., 2012). Whereas positive values of AVOLindicate an increase
in firm volatility from the previous month to the current one, negative values indicate decreas-
ing firm volatility.

Diversified

Diversified is an indicator variable equal to “1” if a firm reports two or more segments in a
distinct four-digit SIC code, and “0” otherwise. Similar to Maksimovic and Phillips (2002), Tate
and Yang (2015), and Kuppuswamy and Villalonga (2016), these diversified firms are consid-
ered multi-business. This dichotomous variable serves as a first indicator for the presence of
switching options.

#Segments
To approximate the number of switching options inside a firm, #Segments is the sum of seg-
ments having a unique four-digit SIC code.”

Control variables are described in Appendix B. Table 1 displays descriptive statistics for all vari-
ables (and Table B1 reports pairwise correlations). The first column reveals that our sample firms
have similar characteristics to those analyzed by Grullon et al. (2012), while excess returns are slightly
higher during our different sample period. The table also suggests some differences across multi-
segment and single-segment firms, the most notable being that single-segment firms have lower vola-
tility, and stronger indicators of growth potential (i.e., smaller firm size, younger age, greater R&D
intensity, and greater future sales growth). Panels A-C of Figure 1 plot the distribution of Adjusted
returns, Volatility, and Changes in volatility (AVOL) for single-segment firms and multi-segment
firms with different numbers of segments. The fact that single-segment firms have more
extreme values for each variable, and less volatility obtains for additional segments, is consis-
tent with the view that diversification provides insurance against negative states of the world.

3.2 | Analysis

The analytical technique adopted is nearly identical to that used by Grullon et al. (2012) focus-
ing on growth options, and by Aabo et al. (2016) focusing on multi-nationality. Grullon et al.
(2012) estimate the dependent variable using monthly cross-sectional Fama and MacBeth

1°Tn additional analyses, industries are defined increasingly broader by aggregating segment-level data on the three-digit
or two-digit SIC level. Results are robust to these alternative specifications.
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FIGURE 1 Distributions for key variables.

Panel A: Adjusted returns by number of segments operated. Panel B: Volatility by number of segments operated.
Panel C: Change in volatility by number of segments operated. All panels display the distribution of the
respective variables from the 10th to the 90th percentile for firms operating different numbers of segments as
indicated in the chart.
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(1973) regressions of firm excess returns on AVOL, a vector of growth option variables (GROW),
interactions between AVOL and GROW, and a vector of firm characteristics (x):

Excess returns;;=a;+ f;AVOL; ;+y,GROW ;; +60;AVOL; (GROW j; + E)xi,, +eiy 4)

They look for evidence of how growth options affect excess returns by the size of the coeffi-
cients of the interactions. Aabo et al. (2016) substitute GROW with MN—a vector of proxies for
multi-nationality.

Our estimation includes GROW, MN, and their interactions with AVOL, but differs in that
we add MB—a vector containing Diversified and #Segments, plus their interactions with
AVOL—to ascertain how switching options in a multi-business firms affect Adjusted returns.
So, our model reads:

Adjusted returns;; = oa;+p;AVOLy+uMBj+n,AVOLMB;+y,GROW
+ etAVOLi[ GROW[[ + GtMNi[ + T[AVOLi[MNi[ + g: Xit + Eit

Accordingly, #, the average coefficients from the cross-sectional regressions across time,
should provide evidence of switching option value when all other sources of flexibility are con-
trolled. Newey-West autocorrelation- and heteroskedasticity-consistent standard errors
(Newey & West, 1987) are used in all models whereas results produced using alternative estima-
tors are discussed in supplemental analysis.""

The empirical strategy is the following.

1. Prior work is replicated (Section 3.3.1).

2. Main results are presented, where Adjusted returns are regressed on an interaction between
MB and AVOL. A positive value for = would suggest switching options accentuate the impact
of volatility on firms' value (Section 3.3.2).

3. Supplemental analysis controls for the possibility that diversification is endogenous. Specifi-
cally, the robustness of our findings is assessed (a) using propensity score matching and
(b) employing alternative estimators using different sets of fixed effects and standard errors
clustered at the firm level (Section 3.3.3).

4. Further analysis investigates redeployment as a mechanism, looking for evidence whether
the volatility-return relation is accentuated by lower adjustment costs, higher inducements,
and greater redeployment capability (Section 3.3.4).

"Fama and MacBeth (1973) regression is a common approach to estimate parameters for asset pricing models. It does
so by first estimating betas for each asset, in our case, a firm's stock price; then estimating the determinants of the
asset's price, in our case, excess returns. The approach proceeds by estimating separate regressions for each time period.
A primary reason why Fama-MacBeth regressions are preferred, in general, is that it provides standard errors corrected
for cross-sectional correlation, which should be severe for observations in the same time period. This approach does not,
however, control for autocorrelation across time periods, so Newey-West standard errors are used to correct for time-
series autocorrelation.
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3.3 | Results
3.3.1 | Replication of prior work

Appendix C replicates Grullon et al. (2012) and in Table C1 Model 1 replicates the positive rela-
tionship between AVOL and Excess Returns.'> The remaining columns use their four approxi-
mations for growth opportunities, and incrementally interact them with AVOL. Table C1 also
displays Panel B, replicating Aabo et al. (2016) to assess the importance of multinational flexi-
bility. Both tables produce essentially equivalent results to prior research, giving us confidence
in our data, operationalizations, and methods. In the next section, we build explicitly on these
findings; first by controlling for these other forms of options when testing for the importance of
switching options, then by showing how their effects differ across single- and multi-segment
firms.

3.3.2 | Presentation of main results

Table 2 tests our hypotheses around redeployment options by including interactions between
Diversified and AVOL and between #Segments and AVOL. Model 1 replicates the positive rela-
tionship between AVOL and Excess returns displayed in column 1 of Table C1, but using our
adjusted dependent variable, Adjusted returns (x = 0.682; p-value = .000). Models 2 and
3 include the interactions, respectively, excluding controls for other forms of options
(i.e., growth options and multi-nationality) already investigated in Section 3.3.1. In contrast to
expectations, both models yield insignificant coefficients for the interaction terms. However,
inclusion of controls for growth and multinational options may be crucial if multi-segment
firms have systematically different growth opportunities than single-segments firms (Stowe &
Xing, 2006). Therefore, to avoid any potential bias in coefficients for the interactions between
Diversified and AVOL and #Segments and AVOL, controls are included for growth and multina-
tional opportunities.

When controlling for other forms of options in Models 4-6, volatility accentuates the rela-
tive advantage of multi-segment firms over single-segment firms (also see Appendix D, where
these other options are added incrementally). The positive coefficient for the interaction
between Diversified and AVOL yields effects (& = 0.270; p-value = .001) consistent with Hypoth-
esis 1a, and the economic effects are quite large and depicted in Figure 2, which shows that
when volatility is increasing, monthly adjusted returns are 2.3 times higher for multi-business
firms relative to single-business firms. Specifically, a one standard deviation increase in AVOL
yields an increase in monthly adjusted returns of 1.01% for multi-business firms compared to
0.44% for single-business firms, producing an annual advantage of (1.01-0.44) x 12 = 6.84%. Of
course, Model 4 also indicates that decreases in volatility diminish the value of the switching
option and thus, the relative advantage of multi-business firms. The implication from these
findings is that in the presence of uncertainty, multi-segment firms have a relative advantage

2This finding was first established by Duffee (1995). To ensure further comparability of our findings, the results by
Grullon et al. (2012) were also replicated for the exact same period of 1964-2008 and indeed yielded very similar
findings as those depicted in their table II (p. 1506) and table III (p. 1509). The replication results are available upon
request.
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FIGURE 2 Total effect of change in volatility for single- and multi-segment firms.
This figure displays Adjusted returns for single-segment and multi-segment firms derived from Model 4 of Table 2.

over single-business firms, and that advantage goes beyond differences attributable to growth
options or multi-nationality.

Models 5 and 6 examine whether switching option value is amplified if firms operate more
segments in their portfolio. The positive interaction of #Segments and AVOL in Model 5
(n = 0.128; p-value = .004) is consistent with Hypothesis 1b. Yet, these results are less support-
ive when scrutinizing this relationship by regressing Adjusted returns on binary variables, each
indicating the number of segments operated by a firm, and their interactions with A VOL. Sin-
gle-segment firms serve as a reference group. It turns out that coefficients for these interactions
are not significantly different from one another. So, it seems that additional segments beyond
two do not escalate the benefit of the switching option.

While Table 2 directly tests our hypotheses while controlling for growth options, Table 3
explicitly examines how switching flexibility affects the value deriving from growth options.
Models 1-8 show that for three out of four proxies for growth opportunities used by Grullon
et al. (2012)—firm age, R&D intensity, and future sales growth—their interactions with volatil-
ity are significantly different for multi-segment firms relative to single-segment firms. To pro-
vide a more nuanced interpretation of these results, we examine the marginal effects of
AVOLfor multi-segment compared to single-segment firms across all types of growth options as
depicted in Figure 3. Note that firm age and size are inverse proxies for growth options. The first
stylized fact is that the behavior of switching options is consistent across all four types of growth
options as defined by Grullon et al. (2012), sound evidence of the similarity of the mechanisms
analyzed. Second, we observe that the larger the growth options, the greater is the difference in
economic value created from volatility by multi-segment relative to single-segment firms, con-
sistent with our theory.'> However, when growth options are weak, single-segment companies

13Examining Figure 3, it can be observed that younger firms (i.e., firm age is one standard deviation below the mean) benefit
significantly more from increases in volatility if they are multi-segment as compared to focused firms (marginal effect = 0.811 and 0.768
respectively; z-test for difference in coefficients = 1.832, p-value = .067). On the other hand, it also becomes evident that among older
firms that lack growth options, multi-segment firms are at a disadvantage relative to their single-business counterparts when it comes to
turning increasing volatility into economic value. Similarly, for R&D intensity, a one standard deviation increase is associated with a
0.74 increase in the impact of AVOL on Adjusted returns for single-segment firms, but an even greater 1.068 increase for multi-segment
firms (z-test for difference in coefficients = 2.541, p-value = .011). Finally, similar results obtain for Future sales growth, where a one
standard deviation increase is associated with a 0.972 increase in the impact of AVOL on Adjusted returns for single-segment firms, but
an even greater 2.001 increase for multi-segment firms (z-test for difference in coefficients = 1.648, p-value = .099).
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FIGURE 3 Marginal effect of change in volatility for single- and multi-segment firms for different types of
growth options.

Panels A and B display the marginal impact of AVOL on Adjusted returns for single-segment (——) and multi-
segment firms (- - -) at different levels of firm size derived from Models 1 and 2 of Table 3 and firm age (Models
3 and 4 of Table 3). Note that firm age and size are inverse proxies for growth options. Panels C and D display
the marginal impact of AVOL on Adjusted returns for single-segment and multi-segment firms at different levels
of R&D intensity (Models 5 and 6 of Table 3) and expected sales growth (Models 7 and 8 of Table 3).

realize better economic returns. Thus, while it is true that average results are consistent with
Hypothesis 1a, a more precise statement is that the hypothesis is supported by our sample data
only under the contingency that growth options exceed a certain threshold.

3.3.3 | Supplemental analysis for endogeneity

Appendix E addresses endogeneity concerns in two ways. A first approach imitates Villalonga
(2004) by applying a propensity score matching (PSM) procedure to construct a sample of com-
parable multi-segment and single-segment firms."* A second approach is similar to Petersen
(2009); where an alternative to the Fama-MacBeth regressions uses OLS panel models with
firm-specific and time-specific (month) fixed effects as well as standard errors clustered at the
firm level. Both approaches produce similar results as the ones reported in Table 2.

3.34 | Investigation of redeployment flexibility as a mechanism
Evidence presented thus far is consistent with the idea that redeployment flexibility creates

extra value under uncertainty. To further drive at the mechanism—whether having discretion
to redeploy is valuable under uncertainty—analysis examines whether the results are

Coarsend exact matching (CEM) is also implemented specifying a 1:1 match of multi-business and single-business
firms. Results are robust to this alternative matching procedure and are available upon request.
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accentuated for factors that should drive up the value of redeployability. Three potential condi-
tions elaborated in prior work are examined: lower redeployment costs, higher inducements to
redeploy, and greater capability to redeploy. The first two of these have been reasonably well
identified by prior work, while the third is less well established.

Adjustment costs to redeploy

Redeployment might involve financial or non-financial resources. Financial resources are
highly liquid, and costs of redeploying cash should be inconsequential. Reallocation of non-
financial resources to a new context, however, might involve retraining employees, or adjusting
technology, plants, or equipment. Lower adjustment costs should lead to enhanced value tied to
redeployment of non-financial resources. Helfat and Eisenhardt (2004) and Sakhartov and Folta
(2014) suggest portfolio relatedness should drive down adjustment costs, because more related
businesses should require more similar resources. This mechanism is tested using several mea-
sures of portfolio relatedness including resource similarity in occupational profiles and capital
flows across tangible assets (Dickler & Folta, 2020; Farjoun, 1994), firm-level product market
relatedness (Hoberg & Phillips, 2016), and the entropy measure (Palepu, 1985). As elaborated in
Appendix F, we do not find support that relatedness is tied to redeployment option value. In
the discussion section several explanations are offered for this non-finding.

Inducements to redeploy

Firms with higher inducements to redeploy should have more value tied to switching options
(Sakhartov & Folta, 2015). Greater inducements obtain with more potential for resources to be
used productively elsewhere in the portfolio, raising the opportunity costs of keeping resources
in a relatively poor performing business when resources are constrained (Stein, 1997).
Sakhartov and Folta (2015) suggest one condition leading to greater inducements is if portfolio
businesses have returns that are more negatively correlated because resources in declining seg-
ments can be productively used elsewhere. Giarratana et al. (2021) show how diversifiers
redeploying in shelf-space dominated industries tend to have portfolios characterized by nega-
tive sales growth correlations across different segments.

Consequently, sales growth correlations might be used to approximate inducements to rede-
ploy. This is achieved by first calculating the full-sample correlation of sales growth rates of
single-segment firms for each three-digit SIC industry pair. These correlations are then matched
with the different segments operated in each multi-segment firm's portfolio and aggregated on
firm level using a simple average. The sample is split into two subgroups: one where firms have
positive average sales growth correlations in a given year, and one with negative average sales
growth correlations. Models 1 and 2 of Panel A in Table 4 confirm that multi-segment firms
with a negative correlation of sales growth in their portfolio have a significantly stronger rela-
tion between volatility and adjusted returns (z = 11.554; p-value = .000) than the ones with a
positive correlation (z = 3.961; p-value = .000; z-test for difference in coefficients = 2.5766;
p-value = .010). These results around inducements support the view that redeployability is an
important mechanism explaining return advantages inside a portfolio as theorized in extant
literature (Sakhartov & Folta, 2015), but not tested previously.

Redeployment expertise

Firms having better redeployment capability should have higher market returns tied to
switching options, because it increases internal market efficiency by lowering adjustment costs
or improving the timing and speed of redeployment. Such an effect has been suggested by
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TABLE 4 Redeployment flexibility as a mechanism: Inducements (Panel A) and expertise (Panel B)

Panel A: Inducements to redeploy

Negative SGC Positive SGC
DV: Adjusted returns @ )
Controls added Yes Yes
Controls for all other options added Yes Yes
AVOL 11.5540 3.9608
(2.7270) (1.1172)

z-test -(2) 2.5766
p-value [.0100]
N 21,216 72,744
R 0.381 0.235
# of months 240 240
Panel B: Redeployment expertise

Concurrent sales increases Extent of sales expansion and

and decreases contraction

High Low High Low
DV: Adjusted returns (€)) () 3) @)
Controls added Yes Yes Yes Yes
Controls for all other options added  Yes Yes Yes Yes
#Segments 0.0010 —0.0004

(0.0008) (0.0007)
AVOL 13.4626 3.8798 15.7081 8.9013

(3.9304) (1.6036) (4.2693) (5.3937)
z-test 1)-(2) 2.2569 (3)-(4) 0.9895
p-value [.0240] [.3227]
N 31,526 23,265 15,660 15,716
R 291 309 39 381
# of months 180 180 180 180

Note: Panel A examines the value of the switching option for multi-business firms with high (negative sales growth correlation)
or low (positive sales growth correlation) inducements to redeploy. Panel B depicts the value of the switching option for firms
with different levels of redeployment expertise, where two measures of experience are defined in Sections 3.3.4. Columns 1 and
2 draw on concurrent sales increases and decreases, whereas Columns 3 and 4 examine redeployment experience gained from
revenue expansion and contraction, both over a 5-year period. The same control variables as in Table D1 in the Appendix D are
included but not reported to conserve space. Newey-West autocorrelation- and heteroskedasticity-consistent standard errors of
monthly coefficient estimates are provided in parentheses.

Helfat and Peteraf (2003), and fits within an emerging literature on dynamic capabilities com-
pelling our inquiry (e.g., Helfat et al., 2007; Teece, 2007). Teece, Peteraf, and Leih (2016, p. 17)
define organizational agility as “the capacity of an organization to efficiently and effectively
redeploy/redirect its resources to value creating and value protecting (and capturing) higher-
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yield activities as internal and external circumstances warrant.” Firm differences in redeploy-
ment efficiency should be driven by organizational routines developed over time (Helfat &
Peteraf, 2003). This intuition was tested with two distinct approaches and results are displayed
in Panel B of Table 4.

The basic insight adopted for both approaches is that firms are likely to gain redeployment
experience when they shift revenues between the different segments they operate
(e.g., Penrose, 1959; Wu, 2013). Prior research has assumed retrenching from one market while
expanding in another to be associated with the redeployment of resources from one segment to
another segment within the firm (Dickler & Folta, 2020). We build on existing research and
develop a measure capturing concurrent increases and decreases in sales growth for at least one
segment pair in a given year."” Using a 5-year rolling window, we first counted all such
instances and divided this number by the number of years covered, that is, five. Consequently,
this score ranges between 0 and 1 and increases with the amount of redeployment experience a
firm gained in the past. For example, if over the last 5 years in the portfolio of business seg-
ments operated, the firm has had 3 years in which one segment's sales were decreasing while
another sibling segment's sales were increasing, this is indicative of higher redeployment expe-
rience equal to 3/5 = 0.6. The median redeployment experience of firms in our sample is 0.4.
We test the notion that multi-segment firms having had more concurrent increases and
decreases in sales growth will have obtained redeployment experience in the past and thus, be
better able to obtain value from volatility, using subsample analyses. Results are displayed in
Table 4: Panel B, and Models 1 and 2 confirm that multi-segment firms with high (> median of
0.4) sales redeployment experience have a significantly stronger relation between volatility and
adjusted returns (z = 13.463; p-value = .001) than the ones with low (<median of 0.4) sales
redeployment experience (z = 3.880; p-value = .017; z-test for difference in coefficients = 2.257;
p-value = .024).

An additional measure of redeployment experience is developed directly from Dickler and
Folta (2020), who approximate redeployments by the relative difference between multi-segment
and single-segment firms in the expansion and contraction of revenues. Following the same
logic as before, redeployment expertise is examined by splitting the sample of multi-segment
firm into subsamples based on the distribution of cumulative revenue redeployments over the
previous 5 years. Panel B of Table 4 further indicates that multi-segment firms having higher
sales redeployment experience benefit more from the switching option than those having low
experience (Model 3: # = 15.708; p-value = .000; Model 4: = = 8.901; p-value = .101; z-test for
difference in coefficients = 0.9895; p-value = .323). In sum, our results tend to depict the poten-
tial to partially redeploy resources as a firm capability that benefits from experience.

4 | DISCUSSION

For some time, it has been emphasized that multi-business firms have an advantage over
single-business firms if they can internally reallocate financial, human, or tangible resources

5The likelihood of observing at least one concurrent increase and decrease in sales growth among segments inside a
firm increases with the number of segments operated. To rule out confounding effects due to the number of segments
operated, we created separate measures of redeployment experience adjusting for the number of segments as well as the
number of segment pairs operated in the firms. Results are robust to these alternative specifications. In addition, the
number of segments is controlled for in all regressions using an unadjusted measure.
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across businesses more efficiently than buying and selling these resources in the market
(e.g., Ansoff, 1957; Chandler, 1962; Penrose, 1959). Thus, internal flexibility embodied in the
real option to switch resources to a different use has been conceived as a fundamental driver of
value creation in multi-business firms. A more recent, and mostly theoretical, stream on
resource redeployment has taken up this charge (e.g., Helfat & Eisenhardt, 2004; Levinthal &
Wu, 2010; Sakhartov & Folta, 2014, 2015), but lacking is empirical evidence around the link
between firm value and the option to switch resources between businesses. This paper provides
the first empirical evidence that corporate advantage is tied to the flexibility to redeploy
resources across its portfolio businesses. This evidence is embodied in the fact that uncertainty
is an important factor for understanding why and when multi-business firms perform better
than single-business firms. We confirm that multi-business firms are better able to generate eco-
nomic value from uncertainty compared to single-business firms. The findings provide evidence
about when corporate advantage obtains—evidence that is sorely lacking. Several findings are
worth elaborating.

First, the relative advantage of multi-business firms over single-business firms is a clear
function of firm volatility. Our scrutiny of switching options complements prior work showing
growth options contribute more to firm value with increasing uncertainty (Grullon et al., 2012).
After controlling for alternative explanations around growth options as implemented by
Grullon et al. (2012), we find the average multi-business firm value appreciates over two times
more from increases in volatility than their single-business counterparts. Moreover, switching
options amplify the value of growth options. This suggests that switching options and growth
options interact in important ways (Trigeorgis, 1993), apparently because growth options can be
better exploited due to internal markets for resources. However, these findings are confirmed
only when growth options are large enough. This seems to suggest that redeployment flexibility
to retrench from declining businesses only takes on value with compelling alternatives inside
the portfolio. What constitutes “compelling” seems to rest upon growth potential. These find-
ings have not been previous diagnosed and provide new insight into when and how multi-
business firms create advantage beyond their single-business rivals.

Second, the value of multi-business firms under uncertainty is accentuated for conditions
that should drive up the potential to redeploy. Perhaps most compelling is that multi-business
firms having negatively correlated businesses take more advantage from uncertainty. Negative
correlation should escalate the potential to redeploy resources away from relatively poor per-
forming ventures but should diminish the potential for synergy.

Third, the finding that multi-business firms having more redeployment experience benefit
more from uncertainty reconciles with a growing literature on how dynamic capabilities help
firms adapt. Future work should seek to understand how firms are asymmetric in their rede-
ployment capability. This might resemble how prior research shows that acquisition experience
helps acquiring firms improve their skills in screening potential targets with refined selection
criteria (e.g., Capron & Mitchell, 2009; Capron & Shen, 2007). Moreover, future work might also
tease apart whether redeployment capability is driven by resource selection, processes identify-
ing redeployment opportunities, or processes implementing redeployment.

4.1 | Limitations and future research

There are limitations to the study, even if we believe we have developed a unique approach to
systematically identify how uncertainty accentuates the corporate advantage of multi-business
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firms having the option to switch resources to different uses. Switching options were approxi-
mated by unique four-digit SIC industries, which may obfuscate switching opportunities at a
more fine-grained level. Although, we do not believe this systematically biases our results, since
the switching flexibility of both single- and multi-business firms would be underrepresented.
We did our best to control for alternative explanations to our findings, including proxies used
for these alternative explanations where available, synthetic controls, and propensity score
matching.

Future work should further explore how switching options present in multi-business firms
activate growth options. Our theory suggests more vibrant internal markets facilitate better
exploitation of growth options. This indicates that even if single-business firms have more com-
pelling growth options, they may have less discretion to exercise them because of lower or more
costly access to resources. Our descriptive analysis confirms that multi-business firms should
have smaller growth options because they are older, larger, have lower R&D intensity, and
lower expected sales growth. Indeed, multi-variate analysis confirms these apparent disadvan-
tages for multi-business firms do not translate into lower relative value tied to flexibility, pre-
sumably because of greater discretion to exercise their growth options. This certainly suggests
advantages to agility tied to diversification that deserve more scrutiny. One potential avenue
through which this might be investigated is Helfat and Peteraf's (2003) capability lifecycle the-
ory, which might posit that a firm's growth capability gets transformed through diversification.

We did not find evidence that lower adjustment costs influence the relative advantage of
multi-business firms. Following prior work, adjustment costs were approximated using portfolio
relatedness. The reasons for this non-finding may be several, and we invite future research to
investigate. It may be that relatedness is capturing more than adjustment costs. For example,
relatedness may capture correlation of returns, implying it is an inverse proxy for inducements,
so the combination of lower adjustment costs and lower inducements cancel each other out.
Even though we ran models controlling for return correlations at the industry-level, it is possi-
ble that there may be unaccounted for returns at the firm-level. An alternative explanation for
the non-finding with relatedness is that the large public diversified companies in our sample
enjoy sound advantages of economies of scale in centralizing functions that facilitate cost shar-
ing (Feldman, 2021), generating scarce variation in adjustment costs. Alternatively, the results
may be driven by the potential to redeploy cash, which involves no adjustment costs. Future
research should study contingencies under which multi-business firms could have larger varia-
tions in these types of costs, which may include distinguishing between financial versus non-
financial resources for the potential to redeploy.

Much more can be done to explore the importance of redeployment capability. While intro-
duced by Helfat and Peteraf (2003) nearly two decades ago, we know of no empirical efforts to
investigate its importance. Several reasons may explain this. First, redeployment is a very diffi-
cult thing to observe. Second, even if we could observe it, it is not obvious that actual redeploy-
ments should be used, because they do not account for the many times a firm considered
redeployment but did not execute. Our two measures suffer these imperfections. One avenue
for future research is building off the capability life cycle model of Helfat and Peteraf (2003) to
characterize redeployment capability as arising from an “internal selection event”—the decision
to diversify. In this view, redeployment capability emerges in the development or mature stage
of the capability life cycle. Studying the origins of such a capability, and how they evolve with
other growth capabilities would advance understanding of organizational agility.

Future work is needed to diagnose the practical implications of seeking corporate advantage
through resource redeployment. One implication seems to be that multi-business firms should
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seek to build a portfolio of businesses with uncertain returns, because volatility can be more effi-
ciently exploited in multi-business firms. Here, it is important to understand that volatility repre-
sents the range of value changes over time. A highly volatile business has dramatic increases
and/or decreases in value. New business opportunities often entail such drama. Ecosystem busi-
nesses also offer potential for drastic increases or decreases in value. “Betting on” more than one
ecosystem may have the added benefit of inversely correlated returns, enabling firms to withdraw
resources from a losing ecosystem to reallocate to another. Another implication may be that
diversified firms should dynamically adjust their scope to better attend to uncertainty. Rising
uncertainty, perhaps around a core business, might be managed by adding a business to allow for
redeployment. Declining uncertainty might be accompanied by more focus. Note that these impli-
cations are not driven by attempts to manage risk, but to better manage a firm's underlying
resources. Otherwise, diversified companies could bear the cost of flexibility in periods of low
uncertainty akin to an insurance premium (Kuppuswamy & Villalonga, 2016). In sum, there
remains much to explore and understand with this emergent theory around corporate advantage.
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