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ABSTRACT
We develop a theory of postacquisition integration that distinguishes between one‐way (acquirer‐only) and two‐way (mutual)

effort strategies. We argue that the method of payment—cash versus shares—may serve as an ex ante commitment mechanism

to a particular integration strategy, where cash deals align with unilateral effort, and share deals induce mutual engagement.

Using transaction‐level mergers and acquisitions data covering 1986–2009, we show that stock‐financed acquisitions yield

higher postmerger productivity, particularly in knowledge‐intensive industries, but also exhibit greater performance variance.

These higher‐mean and higher‐variance tendencies for share‐financed vis‐à‐vis cash‐financed acquisitions involve counter-

vailing effects when factoring stock‐market valuations; further, share‐financed acquisitions are discounted when financial

markets are characterized by high degrees of risk aversion. Overall, our findings highlight how financial structure shapes

integration dynamics and synergy realization.

JEL Classification: G34, L20, L21

1 | Introduction

The success or failure of mergers and acquisitions (M&A) often
hinges on the postmerger integration phase (e.g., Haspeslagh
and Jemison 1991; Homburg and Bucerius 2006; Barkema and
Schijven 2008; Graebner et al. 2017). The postmerger stage
involves complex decisions about organizational alignment,
resource coordination, and managerial effort, all of which shape
whether potential synergies are ultimately realized. Within this
context, postmerger integration strategies can be broadly cate-
gorized by the distribution of effort between the acquiring and
target firms, where effort strategies differ to the extent to which
the target contributes to postmerger integration and value cre-
ation. “One‐way strategies” primarily place responsibility on the
acquirer, while “two‐way strategies” depend on active involve-
ment and mutual adaptation by both firms. These approaches

reflect fundamentally different assumptions about control,
capability integration, and effort allocation (Haspeslagh and
Jemison 1991; Graebner et al. 2017; Heimeriks et al. 2020).
Understanding how these strategies perform is, therefore, cen-
tral to explaining overall M&A performance.

This paper presents a framework that differentiates between
these two different modes of postacquisition integration—one‐
way (acquirer‐only) effort versus two‐way (mutual) integration
effort—and generates testable predictions with respect to the
observable performance differences between these two trans-
action types. We demonstrate that this distinction affects the
first and second moments of the distribution in synergy out-
comes. One‐way strategies, in which the acquirer drives inte-
gration unilaterally, tend to produce more predictable gains,
primarily through operational efficiencies, such as cost‐cutting
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and restructuring (Capron 1999; Maksimovic et al. 2011). These
postacquisition efforts are typically associated with lower vari-
ance and more reliable postmerger performance (Larsson and
Finkelstein 1999; Banal‐Estañol and Seldeslachts 2011). How-
ever, they also involve limited scope for deeper value creation,
as the absence of mutual engagement constrains innovation and
strategic renewal (Haspeslagh and Jemison 1991; Dessein
et al. 2010). In contrast, two‐way effort strategies—where both
firms remain actively involved—offer greater potential for long‐
term value through collaboration, knowledge sharing, and
strategic alignment (Rhodes‐kropf and Robinson 2008; Agarwal
et al. 2012). These arrangements raise the potential gains from
integration but introduce greater complexity and coordination
risk (Haspeslagh and Jemison 1991; Puranam et al. 2009). As a
result, they are characterized by a higher variance in perform-
ance: when successful, they generate substantial synergies; but
failure to manage mutual dependence can lead to under-
performance (Gort and Hogarty 1970; French et al. 1987).

We further argue that the method of payment in acquisitions—
cash versus shares—is not merely a financial choice, but a
strategic variable that shapes postmerger integration dynamics
and outcomes. “Cash‐financed” acquisitions naturally lend
themselves to one‐way effort strategies, where the acquirer as-
sumes full control and responsibility for integration (Morck
et al. 1990; Yim 2013). By contrast, “share‐financed” acquisi-
tions, where we also use the equivalent term “stock‐financed”
acquisitions, create ongoing financial interdependence between
the acquirer and target, reinforcing incentives for mutual en-
gagement and joint effort (Faccio and Masulis 2005; Haleblian
et al. 2009). This link rests on differences in postmerger
incentives for decision‐makers: cash deals sever financial ties
with the target, leading to the disengagement or exit of target
management and personnel, and centralize effort within the
acquiring firm (Krug and Hegarty 1997); while stock deals
sustain shared ownership, managerial continuity, and a col-
laborative motivation (Graebner 2004; Ranft and Lord 2002).

Our theoretical model formalizes how the method of payment
affects posttransaction effort incentives and performance out-
comes. In share‐financed acquisitions, both firms retain own-
ership in the combined entity, generating two‐way effort
incentives and the potential for joint value creation. In cash‐
financed deals, the acquirer becomes the sole residual claimant
and sole contributor of postmerger effort. The model assumes
that effort is costly, synergy gains depend on contributions from
both firms, and that gains exhibit strategic complementarities—
that is, effort by one party increases the return to effort by the
other. Under this structure, stock‐financed acquisitions offer
higher expected synergies but are subject to strategic uncer-
tainty, thereby resulting in higher variance. Cash deals produce
more predictable but lower gains. A further key implication is
that in environments characterized by high‐risk aversion—
whether among decision‐makers or capital markets—there will
be a systematic preference for cash deals, despite their lower
expected value.

To situate our approach within established M&A theory, we
briefly revisit Haspeslagh and Jemison's (1991) well‐known
framework of postacquisition integration strategies. Their
typology distinguishes between integration modes along two

dimensions: strategic interdependence (the extent to which
value creation depends on coordination and resource sharing)
and organizational autonomy (the degree to which the acquired
firm retains decision‐making independence). Two strategies are
particularly relevant for our analysis. First, the “Absorption”
strategy (high interdependence, low autonomy) emphasizes
operational efficiency through tight integration, often yielding
synergy gains from one‐sided efforts. Second, the more complex
“Symbiosis” strategy (high interdependence and high auton-
omy) enables collaborative value creation, relying on mutual
adaptation between firms. Our conceptualization of one‐way
and two‐way postacquisition effort maps directly onto these
strategies: one‐way effort corresponds to Absorption, while two‐
way effort aligns with Symbiosis.

One limitation of directly applying Haspeslagh and Jemison's
integration typology lies in its qualitative nature (e.g.,
Birkinshaw et al. 2000; Ranft and Lord 2002), which makes it
difficult to empirically assess or compare integration outcomes
across transactions. Prior studies have noted the challenge of
operationalizing such frameworks across large samples
(Graebner 2004; Bauer and Matzler 2014), as they typically rely
on post hoc managerial assessments or case‐based classifica-
tions (Zollo and Singh 2004). Our approach addresses this gap
by introducing a quantifiable framework based on the method
of payment—cash versus shares—as a proxy for postacquisition
integration strategy. This financing method serves as an ex ante
signal of expected integration dynamics: cash deals typically
reflect unilateral efforts aimed at operational synergies, while
share‐based deals imply mutual engagement and the potential
for joint value creation (Chang et al. 2013; Fich et al. 2016). This
shift from qualitative typologies to an objectively observable
deal characteristic offers two methodological advantages. First,
the payment method is systematically recorded in transaction
data, thereby allowing for consistent comparisons across deals
(Alexandridis et al. 2010). Second, it provides a directly
observable and verifiable input into empirical analysis, enabling
broader data‐driven testing of integration theories (Capron and
Pistre 2002; Banal‐Estañol and Seldeslachts 2011). By grounding
our framework in financial structure, we offer a scalable and
testable lens for predicting synergy realization, bridging the
conceptual richness of integration typologies with empirical
validity.

We test the model's predictions using comprehensive
transaction‐level data and fixed‐effects regression models. To
measure realized synergy gains, we use postacquisition total
factor productivity (TFP), estimated via a translog produc-
tion function. The empirical evidence supports our theoret-
ical claims. First, acquiring firms in share‐financed
acquisitions exhibit higher posttransaction TFP growth than
those in cash deals. Second, consistent with the higher
uncertainty associated with two‐way strategies, we observe
greater dispersion in acquirer productivity following share‐
acquisitions. Third, the performance advantage is greater in
knowledge‐intensive industries, where complementarities
and joint efforts are especially valuable. Finally, we show
that financial markets discount stock deals relative to cash
deals in periods of elevated risk aversion, as reflected in
lower 3‐day cumulative abnormal returns (CARs) around the
announcement.
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While we initially rely on regressions that employ all the
available fixed effects to test our predictions, we also undertake
empirical testing that models and corrects for self‐selection ef-
fects as the choice between share‐financed and cash‐financed
deals could well be selected into by managers with performance
outcomes in mind. We employ both an endogenous‐treatment
procedure and a standard instrumental variable (IV) approach
to correct for endogeneity. Specifically, we take advantage of
industry expansions (Maksimovic and Phillips 2001) and the
proclivities of focal and nonfocal industry peers (Campa and
Kedia 2002) to identify exogenous variation. These additional
empirical results, which model and correct for the selection into
the transaction mode, corroborate the main empirical findings.

A large body of literature examines the determinants of the
payment method in M&As—that is, cash versus stock
payments—including risk diversification, efficiency, market
timing, signaling, and bidder overvaluation (e.g., Travlos 1987;
Fishman 1989; Loughran et al. 1997; Rappaport and
Sirower 1999). In contrast, our approach emphasizes the post-
merger consequences of the payment method by linking pay-
ment to postmerger strategy and basing this on
microfoundations. By focusing on the incentive structure
induced by the payment form, we offer a complementary per-
spective that helps explain how value creation (or destruction)
unfolds after the deal closes. We also contribute to a broader
literature documenting productivity gains from M&A activity,
particularly through improved resource allocation and tech-
nology transfer. Lichtenberg and Siegel (1990) find TFP gains in
acquired plants, while Maksimovic et al. (2011) and Guadalupe
et al. (2012) show that acquisitions enhance performance by
enabling organizational restructuring. Building on this, we
demonstrate that these productivity improvements are not
uniform but vary systematically with the financing structure.
Share deals, by embedding reciprocal posttransaction incen-
tives, generate higher TFP gains than cash deals, which rely on
unilateral effort. We also highlight an overlooked dimension—
variance in postacquisition performance—and find that stock
transactions are associated with greater dispersion in outcomes,
consistent with the greater strategic uncertainty inherent in
joint integration.

We organize the remainder of the paper as follows. Section 2
introduces a conceptual framework and provides micro foun-
dations of cash‐ versus share‐financed transactions being,
respectively, connected to one‐way versus two‐way post-
acquisition efforts. Section 3 provides a theoretical model that
differentiates cash‐financed and share‐financed acquisitions
and generates formal predictions for empirical testing. Section 4
describes our data, defines the variable constructs, and sets our
estimation strategies. Section 5 presents the empirical results
that test our theoretical predictions, beginning with the baseline
findings and then incorporating adjustments for self‐selection
effects. Section 6 concludes.

2 | Conceptual Framework

This section first introduces the distinction between one‐way
and two‐way integration strategies, which form the core con-
ceptual foundation of our analysis. These categories capture the

extent to which postacquisition integration relies on unilateral
versus mutual effort from the acquiring and target firms. We
then show how these strategies align with the influential
framework developed by Haspeslagh and Jemison (1991). We
contend that the mode of payment in acquisitions—specifically,
whether transactions are financed via cash or shares—plays a
pivotal role in shaping these integration strategies. As we
thereafter demonstrate, this link is supported by microfounda-
tions drawn from the existing finance and strategy literature.
Finally, we argue that the mode of payment in acquisitions
shapes integration strategies, thereby providing a quantifiable
framework for predicting synergy realization.

2.1 | One‐Way Versus Two‐Way Integration
Strategies

A central distinction in our framework lies between one‐way
and two‐way integration strategies. This distinction captures
the degree to which postmerger integration depends on one‐
sided versus mutual efforts between the acquiring and target
firms. In a one‐way strategy, the integration process is driven
predominantly by the acquiring firm.1 The target firm plays a
largely passive role, with the acquirer unilaterally implementing
restructuring, cost rationalization, and the absorption of oper-
ations. This approach can generate synergy gains through scale
and control, but often underutilizes the target's resources and
capabilities. By contrast, a two‐way strategy involves mutual
effort from both the acquiring and target firms. Here, integra-
tion is based on collaboration, joint problem‐solving, and
reciprocal adaptation. The parties work together to combine
capabilities, transfer knowledge, and jointly identify and
implement synergies. While more complex, two‐way strategies
can unlock higher‐value synergies—such as innovation, cross‐
selling, and strategic repositioning—that depend on interaction.
This distinction provides a useful lens for interpreting integra-
tion outcomes. As we discuss in Section 2.2, our typology maps
directly onto Haspeslagh and Jemison's classical integration
framework, thereby allowing us to link our conceptual foun-
dation with an established strategic perspective.

2.2 | Alignment With Haspeslagh and Jemison's
Integration Strategies

We argue that our integration strategies align consistently with
those in Haspeslagh and Jemison's classical framework. They
classify integration approaches based on two dimensions: stra-
tegic interdependence (the need for coordinated resource use)
and organizational autonomy (the extent to which the acquired
firm retains independence). In the case of high inter-
dependence, the integration strategies are twofold. First, the
“Absorption” strategy (high interdependence, low autonomy)
offers moderate to high value creation potential primarily via
operational efficiencies. There is less complexity with such a
strategy, but potential drawbacks, such as cultural clashes or
loss of valuable personnel, exist. On the other hand, the
“Symbiosis” strategy (high interdependence, high autonomy)
offers high potential for value creation due to collaborative ef-
forts but also involves significant complexity. These definitions
clarify that the one‐way and two‐way effort cases in our model,
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respectively, correspond to the Absorption and Symbiosis
strategies. Absorption involves less complexity but primarily
unilateral synergy gains, while Symbiosis, though more com-
plex, has higher potential due to collaborative engagement.2

2.3 | Mode of Payment, Integration Strategies,
and Outcomes

We posit that distinct financing options—cash versus shares—
set the stage for specific integration strategies, directly linking
financial structure to integration outcomes. Cash‐financed ac-
quisitions align with Absorption and one‐way effort, allowing
unilateral control and predictable but limited synergy gains. In
contrast, share‐financed acquisitions align with Symbiosis, fos-
tering mutual engagement and maximizing potential synergy
gains, but involving greater uncertainty due to the need for
ongoing coordination.

2.3.1 | Cash‐Financed Acquisitions

Cash‐financed acquisitions do not necessarily preclude synergy
gains, but they typically prioritize operational efficiencies over
strategic synergies. Because the acquiring firm compensates the
target's shareholders fully and immediately with cash, the
financial link between the acquirer and target is effectively
severed following the transaction. Consequently, the acquirer
assumes complete control of the integration process and bears
the entire financial and operational risk associated with real-
izing potential synergies.

In practice, this means that the acquiring company typically
employs a unilateral integration strategy—driving operational
restructuring, cost‐cutting, and straightforward Absorption of
the target's operations. Such unilateral actions generally result
in clear and predictable efficiency gains. However, this
approach also limits opportunities for deeper, collaborative
value creation. Specifically, because the target firm's stake-
holders no longer hold financial interests in the combined en-
tity, their incentives to actively participate in integration efforts
or contribute additional resources and knowledge sharply
diminish. This absence of ongoing mutual incentives restricts
the acquirer's ability to leverage the acquired firm's resources
beyond basic operational synergies and may hinder the real-
ization of more complex, innovation‐driven strategic synergies.
Thus, while cash transactions offer greater certainty and sim-
plicity in integration, they also tend to produce synergies with
lower overall potential due to limited mutual engagement
between the merging entities.

2.3.2 | Share‐Financed Acquisitions

In contrast, share‐based transactions inherently align the
financial interests of both acquiring and target firms. Since
target shareholders receive shares in the combined entity rather
than cash, they retain a direct financial stake in its future
success. This financial arrangement creates a scenario of
mutual dependence and encourages a two‐way effort in

posttransaction integration. Both acquiring and target firms
have strong incentives to actively engage in the integration
process, combining their respective resources, knowledge, and
capabilities to create joint value.

The ongoing financial stake of both parties significantly en-
hances incentives for collaboration, fostering deeper knowledge
transfer, shared innovation, and strategic alignment over a
longer time horizon. This cooperative approach tends to facili-
tate the realization of more complex, strategic synergies that
require sustained joint effort and engagement from both firms.
Indeed, the continued presence of the target firm's stakeholders
in the new entity creates conditions conducive to the pursuit of
opportunities beyond mere cost savings, including the devel-
opment of new products, technologies, or market strategies that
benefit from the combined expertise of both organizations.

However, this two‐way collaborative approach also inherently
introduces greater complexity and uncertainty into the inte-
gration process. Because the successful realization of joint
synergies depends critically on both parties' ongoing coopera-
tion and coordination, such transactions face heightened inte-
gration risks. Achieving the full potential of strategic synergies
under share‐financed transactions requires careful manage-
ment, clear communication, and mutual trust between the
merging entities—factors that significantly raise the demands
placed on management. In short, while share‐financed acqui-
sitions carry a greater potential for substantial strategic value
creation due to mutual incentives, they simultaneously intro-
duce greater integration complexity and uncertainty.

2.4 | Microfoundations of the Link Between
Mode of Payment and Integration Strategies

We provide here the arguments, based on the existing strategy
and finance literature, that allow making a link between pay-
ment methods and postmerger effort: first, from theoretical
papers, and second, from empirical papers. We draw on liter-
ature to establish a theoretically grounded link between the
method of payment in M&As and the structure of postmerger
integration. This link operates through two complementary
mechanisms: incentive alignment and managerial effort. From
a finance perspective, equity‐based payments align interests by
tying the target's compensation to the future performance of the
combined firm (Hansen 1987). More recent models reinforce
this logic and focus on managerial motives. Oh and Park (2022)
show that synergy‐seeking Chief Executive Officers (CEOs) are
more likely to offer stock, as doing so signals a willingness to
share value creation. In contrast, empire‐building CEOs tend to
prefer cash, which preserves control. The choice of payment
method thus functions as a credible signal of the acquirer's
postacquisition intent.

Beyond signaling, the theory also emphasizes moral hazard in
integration. While realizing synergies requires joint effort, cash
payments create asymmetric incentives: once the target is
acquired, its shareholders—and often its managers—have no
residual claim on the combined firm. This may reduce their
willingness to contribute postmerger efforts. By contrast, stock
payments function as a form of profit‐sharing. Ding et al. (2013)
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show that such mechanisms improve outcomes by aligning
incentives across both parties.

Empirical evidence confirms these incentive patterns. In all‐
cash transactions, acquirers assume the full burden of post-
merger performance, while target shareholders exit entirely.
This asymmetry often extends to the managerial level.
Babenko et al. (2021) show that acquirers are significantly
more likely to cancel target employee stock options in cash‐
financed deals, removing any potential upside for the target
workforce. The result is a one‐sided effort dynamic, with the
acquirer's personnel responsible for delivering synergies,
while the target's human capital is more likely to disengage
or exit.

Stock‐financed deals, by contrast, foster shared ownership and
interdependence. When targets receive equity in the combined
firm, their economic exposure—and that of their managers—
continues beyond the transaction. Ghosh and Ruland (1998)
find that stock‐financed acquisitions are associated with greater
postmerger managerial ownership by target executives.
Wilkinson and Kannan (2013) similarly describe stock pay-
ments as an alignment device, comparable to equity‐based
compensation for managers, which links rewards to firm per-
formance. In this view, stock payments not only encourage
continuity but also strengthen target managers' motivation to
contribute to integration.

A key mechanism underlying this alignment is retention.
Empirical studies consistently show that managerial conti-
nuity improves integration outcomes, particularly when
underpinned by financial incentives. Ghosh and Ruland
(1998) report that top target managers are more likely to stay
in stock deals, while cash transactions are associated with
higher executive turnover and a greater risk of losing firm‐
specific knowledge. In such cases, early leadership depar-
tures can undermine the full realization of potential
synergies.

The nature of the transaction further mediates these effects.
Hostile takeovers—which bypass target management and are
commonly executed via tender offers—are more likely to be
financed with cash (Raghavendra Rau 1998). These deals also
exhibit elevated managerial turnover: Walsh (1988) documents
widespread executive exits after hostile bids, while Martin and
McConnell (1991) report that over 40% of target CEOs are re-
placed within 1 year of a tender offer. This suggests an indirect
but systematic link between cash‐financing and disruption to
leadership continuity.

In sum, stock‐financed acquisitions tend to support a more
collaborative postmerger structure. By distributing owner-
ship and incentives across both parties, they help preserve
managerial continuity, encourage reciprocal effort, and
sustain the organizational capabilities embedded in the tar-
get. Cash‐financed acquisitions, by contrast, centralize con-
trol within the acquirer, reduce participation from the target
side, and rely more heavily on unilateral restructuring. As
such, the method of payment is not merely a contractual
detail but a structural determinant of postmerger integration
dynamics.

2.5 | A Quantifiable Framework for Predicting
Synergy Realization

One challenge in practically applying Haspeslagh and Jemison's
influential framework is the difficulty associated with measur-
ing the performance of integration strategies. While their
typology provides valuable conceptual clarity, it is fundamen-
tally qualitative. Such qualitative categorization makes sys-
tematic empirical measurement and comparison of integration
setups difficult, as assessment often relies on subjective mana-
gerial judgments or detailed firm‐specific case studies.

Our approach addresses this issue by shifting the analytical
focus from qualitative to more objective and quantifiable
metrics—specifically, the method of financing employed in the
acquisition (cash vs. stock). As explained in Section 2.4, the
financing method carries predictive power concerning subse-
quent integration efforts. In our model, the choice of financing
method acts as an ex ante signal of the anticipated integration
approach and the associated synergy potential. Cash‐financed
acquisitions typically signal an expectation of an Absorption‐
type integration, which is characterized by unilateral efforts
aimed at straightforward synergy gains. Conversely, stock‐
financed acquisitions imply expectations of greater collabora-
tion, interdependence, and knowledge sharing between mer-
ging firms, thereby reflecting the conditions necessary for
symbiotic integration and more complex joint‐synergy gains.

This approach provides at least two methodological advantages.
First, the financing method constitutes a clear and objectively
measurable transaction characteristic. Unlike qualitative eva-
luations of postmerger integration processes, the financing
method is explicitly recorded and unambiguously documented
in available transaction data. Therefore, it represents a reliable
and consistent empirical measure, allowing researchers to sys-
tematically track and compare outcomes across multiple
transactions without requiring extensive in‐depth qualitative
knowledge of each deal. Second, the method of financing offers
direct observability. Financing choices—whether cash or
stock—are predetermined and externally verifiable elements of
the deal structure. As such, they offer researchers clear
observability, facilitating comparative analysis and empirical
testing across multiple transactions. By grounding our empirical
analysis explicitly in the choice of financial structuring, we
transition from intangible and qualitative managerial processes
to an objectively measurable, data‐driven approach. This not
only enhances the theoretical robustness and precision of our
argument but also provides a clear empirical framework that
can be tested.

While our framework draws on prior literature to motivate
several intermediate mechanisms—such as managerial reten-
tion, stock option preservation, and postmerger integration
efforts—our empirical analysis does not seek to directly test
each of these channels. Instead, we focus on the reduced‐form
relationship between the method of payment and postmerger
performance. As our concluding remarks further specify, future
work could aim to unpack the particular mechanisms via which
payment choice affects integration dynamics, but our setup
offers a first‐order empirical validation of the hypothesized link
between ex ante financing structure and postmerger
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effectiveness. We now move to the model to generate clear
theoretical predictions.

3 | Theoretical Model

We introduce the simplest possible model that captures the
differences in posttransaction effort incentives and the resulting
outcomes between cash and share‐financed acquisitions. We
model these two modes of payment as follows. Consider two ex
ante symmetric firms, labeled as the “acquirer” and the “tar-
get,” which have decided to engage in an acquisition. Since the
two partnering firms are ex ante symmetric, we assume that
they wield equal bargaining power when deciding upon the
terms of the agreement.3 In an acquisition financed with stocks,
labeled hereafter as “share‐acquisition,” the two firms agree to a
contract that splits the shares of the new organization equally
while, in an acquisition financed with cash, labeled as “cash‐
acquisition,” the acquirer pays the target firm a fixed amount
that is equal to half of the expected joint profits.4 That is, we
assume that the two firms—or more specifically, the key
decision‐makers of these firms—share control of the combined
organization in an equal manner in a share‐acquisition,
whereas the acquirer gains full control over the target firm in
a cash‐acquisition.5

We model posttransaction effort incentives and outcomes as
follows. We assume that the joint profits of the new organiza-
tion depend on the “synergy gains,” the additional value created
when the two firms combine their operations, beyond the value
they could generate separately. The synergy gains, in turn,
depend on the “potential gains” available in the combination,
and on the extent to which these potential gains are “realized”
in the posttransaction process. As argued by Farrell and Shapiro
(2001), Rhodes‐kropf and Robinson (2008), Puranam et al.
(2009), and others, each partnering firm can contribute specific
and hard‐to‐trade knowledge and resources to the combined
organization. Yet, such contributions entail privately costly
effort, representing a private sacrifice on the part of the part-
nering firms.

In the case of a share‐acquisition, both partnering firms may
be willing to exert such efforts (“two‐way efforts”), while, in
the case of a cash‐acquisition, only the acquirer is potentially
willing to do so (“one‐way effort”). The key distinction lies in
the structure of posttransaction incentives. In a share‐
acquisition, both firms retain ownership stakes in the com-
bined entity and thus share in residual profits. This creates a
direct incentive for both sides to exert effort, since the gains
from synergy realization accrue jointly. However, effort
remains costly, and whether each party chooses to exert it will
depend on whether the expected share of benefits outweighs
the individual cost. In a cash‐acquisition, by contrast, the
target receives a fixed payment and exits the ownership
structure. It no longer holds a claim on posttransaction profits
and therefore has no incentive to contribute costly effort,
regardless of the potential gains. The incentive to exert effort
lies solely with the acquirer, who retains full control and
captures all benefits—but, again, whether that effort is actu-
ally exerted depends on the balance between the gains and
costs of effort.

3.1 | Model

More precisely, we assume, following Farrell and Shapiro
(2001), that the potential synergy gains that can be obtained by
the resulting organization, ≥θ 0, can be divided into two types.
Through the contributions of a single partnering firm, the new
organization can obtain “single synergistic gains” θ

d
in

each unit. Through the contributions of both partnering firms,
the new organization can obtain, in addition to the twice ren-
dered single synergistic gains (2θ

d
), “joint synergistic gains”

( )θ 1 −
d

2 (Agarwal et al. 2012). Thus, the single and joint

synergistic gains add up to the full potential gains θ.6 The
parameter d captures the degree of complementarity between
partnering firms (where d< 2 would characterize efforts as
substitutes, and d> 2 as complements). As d increases, the extra
gains from contributing become larger when the partnering
firm has also contributed and become smaller when the part-
nering firm has not done so.

The net gains for each partnering firm depend not only upon
the obtained synergy gains, but also upon the costs ≥c 0 in-
curred in obtaining these gains, and are thus considered an
effort. In a share‐acquisition, the net gains depend upon
whether the other partnering firm provides effort or not. Table 1
summarizes the net gains for each partnering firm across the
four possible effort outcomes.7 As shown in the table, it is
profitable to exert effort when the other firm exerts effort so

long as ≥( )c−θ θ

d2 2
. Yet if the other firm does not provide

effort, then it is profitable to exert effort only so long as

≥( )c− 0
θ

d2
.

In the context of a cash‐financed acquisition, the acquirer
compensates the target firm with a fixed‐amount payment,
thereby de‐incentivizing the target firm from exerting post-
transaction effort. Yet the acquirer exerts posttransaction effort
so long as the single synergistic gains in each unit are greater

than the effort costs, ≥( )c− 0
θ

d
, as the fixed payment to the

target represents a sunk cost at that stage. Moreover, the ac-
quirer's fixed payment to the target equals half of the net gains
(due to the equal bargaining power assumption); thus, the

acquiring firm earns net gains of ( )c× 2 −
θ

d

1

2
when it exerts

effort and zero otherwise. When comparing the two transaction
types, it is evident that partnering firms can potentially obtain
larger net gains in share‐acquisitions than in cash‐acquisitions,
( ) ( )c c− > −
θ θ

d2

1

2
. However, an acquiring firm engaged in a

share‐financed acquisition has less incentive to exert effort

TABLE 1 | Net gains for each partnering firm as a function of the

realized efforts in a share‐financed transaction.

Effort No effort

Effort c c− , −
θ θ

2 2
c− ,

θ

d

θ

d2 2

No effort c, −
θ

d

θ

d2 2
0, 0

Note: We report the net gains for each partnering firm in a share‐financed
transaction where these gains depend on the manifestation of effort by the two
partnering firms; hence, four different effort outcomes are possible. These net
gains involve not only the realized synergy gains, but also the costs involved with
respect to obtaining these gains.
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when the other partner does not exert effort as compared
with an acquirer engaged in a cash‐financed acquisition,

( ) ( )c c− < −
θ

d

θ

d2
.

3.2 | Optimal Effort Decisions

We can now consider the circumstances that incentivize the
exertion of effort by the partnering firms under the two trans-
action types. As shown in Table 1, the posttransaction environ-
ment for share‐financed acquisitions is best characterized as a
coordination game in which efforts are strategic complements.
We solve for (pure‐strategy Nash) equilibrium results in three
regions that are parametrized by the extent of the potential
synergy gains, θ. If the potential gains are low, θ < dc

d

2

− 1
, then

neither partnering firm will find it optimal to exert effort. If the
potential gains are high, ≥θ dc2 , then both partnering firms
exert effort. And finally, if the potential gains are intermediate,

≤ θ dc< 2
dc

d

2

− 1
, then both partnering firms exerting effort and

noneffort represent possible equilibria in this strategic game. In
the case of a cash‐financed acquisition, recall that target firms are
paid a fixed amount up front; hence, target firms are not
incentivized to engage in costly posttransaction efforts in acqui-
sitions as they reap no rewards from such efforts. Yet, the ac-
quirer exerts effort in an acquisition so long as the potential
synergy gains from the transaction are sufficiently high, ≥θ dc.

Before considering the relative incentives to exert effort in the two
transaction types, we make the following simplifying assumptions.
First, we hold that potential gains are high enough so that firms
have an incentive to exert some effort in both transaction types;

that is, ≡ { }θ θ dc>
¯

max ,
dc

d

2

− 1
. Second, in case of multiple equi-

libria, we assume that each of the two possible equilibrium out-
comes, θ and 0, is assigned an equal probability of being realized,
that is, the expected gains are θ

2
. This is one of the correlated

equilibria of this game.8 Third, we assume that the degree of
complementarities is high enough so that the full potential gains,
even under strategic uncertainty, are more profitable than the
single synergetic gains, ≥ 2

θ θ

d2
, or, equivalently, ≥d 4. Summa-

rizing the above discussion, we can generate the following prop-
osition regarding the effort choices of partnering firms:

Proposition. Provided that there exist incentives to exert
effort in both transaction types, that is, θ θ>

¯
,

ia. If ≤θ θ dc
¯

< 2 , then both the mutual exertion and non-
exertion of effort by partnering firms represent equilibrium
outcomes in a share‐acquisition. Each of the partnering

firms obtains, in expectation, net gains of ( )c−θ1

2 2
,

whereas the variance of outcomes is ( )c−θ1

4 2

2
.

ib. If ≥θ dc2 , then both partnering firms exerting effort represent
the unique equilibrium in a share‐acquisition. Each of the

partnering firms obtains net gains of ( )c−θ

2
with certainty.

ii. For any ≥θ θ
¯
, the acquiring firm exerts effort in a cash‐

acquisition. Each of the partnering firms obtains net gains

of ( )c−θ

d
with certainty.

It should be noted that these (ex post) performance outcomes
may, in turn, affect ex ante decisions to opt for a share‐ or a
cash‐acquisition. The optimal transaction type depends, how-
ever, not only on the level of potential gains (θ), the degree of
complementarity (d), and the cost of exerting effort (c)—as
these parameters define the regions of the Proposition—but also
on the decision‐makers' preferences. The degree of risk aversion
of decision‐makers will be particularly relevant as the choice
between a share‐ and a cash‐acquisition is taken ex ante and
under uncertainty. Indeed, under relatively low potential gains,
acquiring firms engaged in share‐acquisitions obtain strictly
higher expected gains but also experience higher variance in
performance outcomes when compared with acquiring firms
engaged in cash‐acquisitions. As a result, the optimal decision
between transaction types depends on the degree of risk aver-
sion and on the weights that decision‐makers attach to the
expected gains and the variance. Due to these trade‐offs, we do
not include the transaction‐type decision in our conceptual
model, though we will empirically model and account for this
decision when dealing with self‐selection.

3.3 | Means and Variances in Synergy Gains

We can now compare the performance outcomes of share‐ and
cash‐acquisitions. We do so by distinguishing between the two
regions identified in the proposition: potential gains that are
relatively low ( ≤θ θ dc

¯
< 2 ) and potential gains that are rela-

tively high ( ≥θ dc2 ). In the latter region, as shown in parts (ib)
and (ii) of the proposition, the acquiring firms in a share‐
acquisition obtain strictly higher expected gains,

( ) ( )c c− > −
θ θ

d2
, though the variance for both transactions is

identical at zero. In the former region, as shown in parts (ia) and
(ii) of the proposition, acquiring firms engaged in share‐
acquisitions obtain strictly higher expected gains as compared with

those firms engaged in cash‐acquisitions, ( ) ( )c c− > −
θ θ

d

1

2 2
, as

we assume the degree of complementarities to be high, that is,
≥d 4. However, the acquiring firms engaged in share‐acquisitions

also experience a strictly higher variance, ( )c− > 0
θ1

4 2

2
, when

compared with the variance experienced by acquiring firms en-
gaged in cash‐acquisitions. It is the presence of strategic
uncertainty—that is, the two equilibria in effort levels—which
leads to share‐acquisitions involving a positive variance. We can
summarize these results in the following two predictions:

Prediction 1. The synergy gains obtained by acquiring firms
engaged in share‐acquisitions are strictly higher in expectation as
compared with those obtained by firms engaged in cash‐
acquisitions.

Prediction 2. The synergy gains obtained by acquiring firms
engaged in share‐acquisitions have greater variance as compared
with those obtained by firms engaged in cash‐acquisitions.

The intuition behind these results is straightforward. Share‐
acquisitions involve a higher ceiling for outcomes as they
potentially involve the full efforts of both partnering firms,
which in turn can generate synergistic gains. Yet the strategic
uncertainty and coordination problems that are characteristic of
joint activity can lead to both partnering firms not exerting
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effort in the posttransaction organization. In a cash‐acquisition,
however, strategic uncertainty does not exist, as only the
acquiring firm exerts effort in these transactions. While acqui-
sitions involve more certainty in terms of outcomes, they come
at the cost of not being able to obtain joint synergistic gains.
Therefore, share‐acquisitions generate higher expected synergy
gains on average as compared with cash‐acquisitions; however,
share‐acquisitions also exhibit a higher variance in terms of
these expected gains as compared with cash‐acquisitions.9

3.4 | Heterogeneous Effects in Function of
the Degree of Complementarities

We now make a comparative analysis that examines how the
relative value of each transaction mode varies with the degree of
complementarities, for a given level of potential synergies. In
our analysis, share‐acquisitions yield higher expected gains
than cash‐acquisitions (Prediction 1). Prediction 3 shows that
the expected synergy gains from share‐acquisitions are rela-
tively higher, relative to the expected gains obtained in cash‐
acquisitions, when strategic complementarities between the
firms increase. This arises because, in the share‐acquisition
case, both firms either exert effort or neither does, in equili-
brium, resulting in the realization of the full synergy potential
or none at all. In contrast, in cash‐acquisitions, effort is exerted
by the acquiring firm, capturing only the single synergistic gains
(but not the jointly synergistic gains). This corresponds to an
increase in the complementarity parameter d for a given level of
θ, which raises the marginal return of joint relative to single
effort. As complementarities increase—making joint synergies
more valuable relative to the total potential—expected gains
under unilateral effort and cash‐based acquisitions become
comparatively lower.10 We can summarize this discussion in the
following prediction:

Prediction 3. The synergy gains obtained in expectation by
acquiring firms engaged in share‐acquisitions are relatively
higher than those obtained by firms engaged in cash‐based
acquisitions if the degree of strategic complementarities between
the partnering firms increases.

There are several contexts in which complementarities are
likely to be stronger for a given level of overall potential syn-
ergies, thereby increasing the relative gains from share‐based
acquisitions. Industries with high knowledge intensity, for ex-
ample, offer greater opportunities for mutual learning, knowl-
edge transfer, and the preservation of human capital. In such
settings, postacquisition cooperation and sustained joint efforts
are especially important for unlocking complex synergies.
Similarly, environments characterized by rapid technological
change—such as the adoption of advanced data analytics, AI‐
enabled coordination, or integrated digital platforms—tend to
enhance the value of combining capabilities, as collaborative
efforts can generate disproportionate productivity gains relative
to standalone optimization. Also, in product markets with
intense competition, the benefits of coordinating pricing,
product offerings, or innovation across the merged firm may
exceed the value of separate, uncoordinated strategies, again
making joint efforts more central to realizing synergies. Finally,
cross‐border mergers also tend to increase the scope for joint

value creation, as differences in market structures, regulatory
frameworks, consumer preferences and resource endowments
often require integrated approaches to adapt products, manage
regulatory complexity and align supply chains. All else equal,
therefore, technological change, competitive pressure, and
cross‐border as opposed to domestic mergers can shift the
composition of synergies towards those stemming from joint
efforts, thereby deepening the strategic interdependence
between the merging firms.11

3.5 | Financial‐Market Reactions

We can also make predictions with respect to the reaction of
financial markets to the two types of transactions. Specifically,
we compare the reaction of a representative investor in the
acquiring firm to an announcement of a share‐acquisition
rather than a cash‐acquisition. We assume that the investor is
risk‐averse and penalize idiosyncratic risk, thus she factors not
only the expected gains of the combined organization but also
the variance in these gains.12 For illustrative purposes, let us
assume that this representative investor has “mean–variance”
preferences, that is, a utility function given by
⋅ ⋅ ∗ ⋅U E ρ Var( ) = ( ) − ( ), where ρ is the coefficient of risk‐

aversion.

The representative investor shall anticipate, in the region of
potential gains defined by part (ia) of the proposition, that a
share‐acquisition involves higher expected gains but also
involves more variance when compared with a cash‐acquisition.
As a result, her reaction to a share‐acquisition announcement
could be more‐positive or less‐positive as compared with her
reaction to a cash‐acquisition announcement. This trade‐off
depends on the coefficient of risk aversion, which, in the mean–
variance preferences, parametrizes for the relative importance
of mean and variance in the utility function. In the region of
potential gains defined by part (ib) of the proposition, the
reaction to a share‐acquisition shall be more‐positive as it
involves higher expected gains and the same variance.

While our model yields an ambiguous prediction with respect to
the reactions of financial markets to share‐acquisitions as
compared with cash‐acquisitions, the model clearly indicates
that this difference is less favorable towards a share‐acquisition
under higher degrees of risk aversion. Indeed, for a given ex-
pectation and variance in the synergy gains, a higher coefficient
of risk aversion lowers the utility of a share‐acquisition relative
to that of a cash‐acquisition due to the higher outcome variance
involved with share‐acquisitions on average. We can summarize
this discussion in the following prediction:

Prediction 4. The financial‐market reaction of acquiring‐
firm investors to share‐acquisitions as compared with
cash‐acquisitions involves an additional discount under high
degrees of risk aversion.

4 | Data and Estimation

The Thomson Reuters “Mergers & Acquisitions” database rep-
resents the main source of data for our empirical analysis. We
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start by obtaining information on all the relevant M&A trans-
actions contained in the database that occurred between Janu-
ary 1986 and December 2009. In particular, we retain the M&A
transactions that are registered as either a “merger,” an
“acquisition of majority interest,” or an “acquisition of assets.”
We drop all the transactions that are registered as “acquisitions
of partial interest,” “buybacks,” and “recapitalizations.” Finally,
to provide for a clean empirical test of our predictions, we only
retain transactions that were either fully paid for in cash or fully
paid for in stock.13

We then match up the acquiring firms from the retained
transactions with firm‐level accounting data from the Thomson
Reuters “Worldscope” database. Employing accounting‐based
measures is essential for constructing control variables and for
creating a measure of firm‐level productivity. In particular, we
consider the pretransaction and posttransaction TFP of the
acquiring firm. Taking then into account the transactions in
which we observe both pretransaction and posttransaction
measures of productivity (as well as additional control con-
structs), our initial sample consists of 12,305 transactions over a
24‐year period. In the next data compilation step, we match our
acquiring firms with data on the announcement date and the
CAR from Eventus to consider the impact of M&A activities on
the stock‐market valuations of acquiring firms. While Eventus
provides the necessary data on stock‐market reactions, this
measure is restricted to acquiring firms that are publicly listed.
Accordingly, our sample is reduced to 11,570 transactions when
considering stock‐market outcomes.

In terms of additional characteristics, our data on M&A activity
is global in scope, as the acquiring firms in our sample hail from
62 different nations: where 32.2% of our acquirers are based in
the UK, 15.4% are based in the United States, 5.9% based in
France and 5.6% in Australia. Furthermore, 59% (41%) of our
transactions are domestic (cross‐border) in nature as they
involve acquirers and targets based in the same (different)
nations. Finally, our sampled M&A transactions span many
different industries as they manifest in 660 different four‐digit
Standard Industrial Classification (SIC) sectors.

4.1 | Dependent Variables

Testing our theoretical priors requires different types of
dependent‐variable constructs. We require a measure of the
synergy gains experienced by acquiring firms engaged in M&A
activity to test the first and third predictions. We also require a
measure of the variance in synergy gains experienced by
acquiring firms engaged in M&A activity to test the second
prediction. Finally, we require a measure capturing the
stock‐market reaction to the announcement of the acquisition
to test the fourth prediction.

First, a number of studies (e.g., Li and Xu 2004; Schoar 2002;
Maksimovic et al. 2011, 2013) have employed TFP measures to
capture synergy gains. Following the procedure employed in
these studies, we construct a TFP measure to capture the syn-
ergy gains experienced by acquiring firms engaged in M&A
activities to test our first and third predictions. We employ
translog production functions to approximate general two‐

factor constant elasticity of substitution production functions.
To do so, we estimate regressions of acquiring‐firm sales on the
firm's capital stock and its labor expenditures, the squared‐
terms for these production factors, the interaction between
these two factors (where all variables are logged), and a full set
of firm‐specific fixed effects.14 The production functions are
estimated separately for 355 three‐digit industries to allow
heterogeneity across sector‐specific production technologies.
Using the industry‐specific coefficient estimates for the pro-
duction factors, annual TFP measures are then calculated as the
residuals from these production functions. Since TFP measures
involve residuals and not levels, we take the difference between
the sum of the annual TFP residuals in the 4‐year post-
transaction period and the sum of the annual TFP residuals in
the 4‐year pretransaction period.

Figure 1 provides some indication that share‐based transactions
are characterized by larger synergy gains for acquirers. We plot
the distribution of the TFP growth for acquiring firms along
with a measure that indicates the share of transactions that are
stock‐financed from the transactions that come to the right of
that point in the distribution. Accordingly, 19.3% of all sampled
transactions are considered purely stock‐based per the Thom-
son SDC classification; thus, the share of the stock‐based con-
struct takes a value close to 0.19 on the left side of the
distribution, where acquiring firms are experiencing produc-
tivity losses. However, the share of transactions characterized as
stock‐based rises substantially on the right side of the distri-
bution. This indicates that stock‐financed transactions are over‐
proportionately represented in those transactions where
acquiring firms experience increases in TFP growth.

Our second theoretical prediction conjectures that acquiring
firms engaged in stock‐financed transactions will generally ex-
perience higher variance in synergy gains as compared with
acquiring firms engaged in cash‐financed transactions. Unlike
the first theoretical prior, this dispersion in outcomes is not
readily analyzed when the transaction constitutes the unit of
analysis. We accordingly transform the level of analysis in our
data so that the industry‐level dispersion in gains represents the
dependent variable of interest. In particular, we compile our
transaction‐level data to create yearly measures of dispersion for
306 four‐digit SIC industries over the data's 1986–2009 sample
period—the number of four‐digit industries drops from 660 to
306 here, as we require a sufficient number of sector‐specific
observations to calculate dispersion. This subsample, based on
industry‐level data, involves 1639 industry‐year observations
with an average (median) of 7(6) transactions per year in these
four‐digit industries. We capture dispersion by calculating the
standard deviation in the transaction‐level TFP within the
specific industry‐year combinations. While the estimation
strategy subsection provides additional details, the basic testing
intuition here is to gather whether industries characterized by
higher degrees of share‐based transactions experience greater
dispersion in synergy outcomes for the acquiring firms in these
industries.

In line with this industry‐level approach, Figure 2 provides
some indication that share‐financed acquisitions are charac-
terized by greater variance as compared with cash‐financed
acquisitions. This figure plots the share‐of‐stock‐based deals
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amongst all transactions in the industry against the standard
deviation for the TFP growth outcomes in the focal industry. As
indicated in the figure, industries characterized by greater levels
of share‐based activity tend to have greater dispersion in
acquiring‐firm productivity growth outcomes. The plotted range
(0–0.25) covers 95% of the observations; the standard deviation
of TFP remains at a similar level for those industries with more
than 25% share‐based transactions.

Our fourth prediction conjectures that acquiring firms engaged
in share‐based transactions when financial markets are char-
acterized by high degrees of risk aversion will experience rela-
tively low stock‐market valuations as compared with the
acquiring firms engaged in cash‐funded acquisition activity. To
test this theoretical prior, we return to a transaction‐level unit

of observation; moreover, we capture the stock‐market reaction
for acquiring firms via the standard event‐study procedure. We
use Eventus—a software package from Wharton Research Data
Services that interfaces with the CRSP database—to compute
the 3‐day CARs for the acquiring firms in our sample of M&A
transactions. Specifically, our CARs were calculated by em-
ploying the market model, equally weighting the stocks and
estimating via the “SuperReg” option to create valid
inferences—see Halperin and Lusk (2013) for more details.
While the relationship between CARs and the TFP growth of
partnering firms in M&A transactions is not well studied (see X.
Li 2013, for an exception), our CARs measure does exhibit a
positive and statistically significant (at the 1% level) pairwise
correlation of 0.043 with our measure of acquiring‐firm TFP
growth.

FIGURE 1 | Density of acquiring‐firm TFP growth outcomes and share‐of‐stock‐funded activity. This graph reports the distribution of TFP

growth outcomes for acquiring firms, along with a measure indicating the share‐of‐stock‐financed deals for all transactions that manifest to the right

of that point in the distribution. TFP, total factor productivity. [Color figure can be viewed at wileyonlinelibrary.com]

FIGURE 2 | Share‐of‐stock‐funded transactions and the standard deviation in TFP growth at the industry level. This graph reports a plot of

industry‐level measures capturing the share‐of‐stock‐funded transactions amongst all transactions in the focal industry against the standard deviation

in acquiring‐firm TFP growth outcomes manifest in the focal industry. TFP, total factor productivity. [Color figure can be viewed at

wileyonlinelibrary.com]
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4.2 | Additional Variables

To test our third prediction, we construct a measure of sectoral
R&D intensity to capture heterogeneity in knowledge intensity
across sectors, which serves as a proxy for variation in com-
plementarities. We calculate the ratio of firms' R&D spending
over its sales and average the resulting measure across two‐digit
SIC industries. Prior studies show that R&D intensity not only
identifies knowledge‐intensive sectors but also captures varia-
tion in the likelihood of complementarities across mergers. For
instance, Makri et al. (2009) document that technology‐related
R&D overlaps enhance postmerger invention rates, while
Ceccagnoli et al. (2012) show that joint internal and external
R&D efforts generate synergistic innovation gains in pharma-
ceuticals. Moreover, comparative analyses of knowledge‐
intensive services find that complementarities can differ across
industries. Based on these findings, we divide industries into
knowledge‐intensive and other sectors—using varying cutoffs
(P25, P50, and P75) on R&D intensity—to explore whether
stock‐financed deals generate larger synergy gains in high‐
complementarity environments.

Testing our fourth prediction also requires information on
the degree of risk aversion which best characterizes financial
markets. The Chicago Board Options Exchange (CBOE 2004)
compiles a volatility index (referred to as the volatility index
option [VXO] measure) that employs the implicit volatility of
option prices for the S&P 100. This VXO measure is widely
regarded by analysts as a direct gauge of market fear that
broadly captures the risk aversion of financial markets (Coudert
and Gex 2008; Pan and Singleton 2008). Accordingly, we em-
ploy the VXO index as a measure of global‐risk‐aversion to test
the prior that investors penalize share‐based activities more so
than cash‐based activities when financial markets are charac-
terized by high levels of risk aversion. Specifically, we create a
dichotomous construct to capture periods of high‐risk aversion
by setting that variable to one when the daily VXO measure is
above the median value in our sample.15

We also require control variables to mitigate the risk of omitting
potentially confounding factors. Specifically, at the industry‐
level, we control for the time‐varying total assets, sales, net
income, employees and debt manifest in an industry. These
industry‐level constructs are all logged and compiled at the
four‐digit industry level (hereafter referred to as Industry‐
Assets, Industry‐Sales, Industry‐Income, Industry‐Employees,
and Industry‐Debt). In addition to these generic controls, we
introduce an industry‐level control when testing our first pre-
diction with respect to whether acquiring firms engaged in
share‐based activity experience higher synergy gains on aver-
age. To make stronger causal inferences regarding the produc-
tivity upgrading experienced by acquiring firms, we control for
the average productivity gains for all firms sharing the same
four‐digit industry classification of the acquiring firm by taking
the industry's average change in TFP (hereafter referred to as
Industry‐ΔTFP).

The industry‐level controls constitute the full set of controls for
the tests of the second prediction, where industries represent
the level of analysis. The empirical tests for our first and third
predictions are, however, based on transaction‐level data and

allow for additional controls with respect to the nature of the
actual transaction. First, cross‐border transactions involve
complexities, challenges and different characteristics as com-
pared with domestic transactions; thus, we control for whether
the transaction involves an acquirer and a target based in dif-
ferent countries with a dichotomous construct (hereafter re-
ferred to as Cross‐Border). Second, it has been well understood
in the empirical literature since Jensen and Ruback's (1983)
work that acquiring firms employing tender offers tend to
generate larger abnormal returns; moreover, it stands to reason
that these value effects can be based on underlining produc-
tivity increases. Accordingly, we control via a dichotomous
construct—in line with Malmendier et al. (2016) and others—
for whether a tender offer in terms of the bidding was employed
in the transaction (hereafter referred to as Tender‐Offer). Third,
whether the partnering firms in the transaction are character-
ized by substantial overlap in terms of industries served—that
is, horizontal transactions—represents a common control vari-
able in studies of value creation (e.g., Moeller et al. 2005; Duso
et al. 2007) and productivity enhancement (Schoar 2002) for
acquiring firms. Accordingly, we control via a dichotomous
construct for whether the acquiring and target firms share the
same four‐digit industry (hereafter referred to as Horizontal).
Fourth, whether the partnering firms in the transaction are
characterized by relatedness in terms of industries served—
where related overlap is generally wider than horizontal
overlap—also represents an important control concept as the
level of diversification manifest in the transaction may be both
broader and impactful (e.g., Montgomery and Hariharan 1991).
Accordingly, we control for whether the acquiring and target
firms share the same two‐digit industry (hereafter referred to as
Related). Fifth, the public status of target firms has been linked
to acquiring‐firm value destruction by a number of scholars
(e.g., Moeller et al. 2005; Betton et al. 2008); furthermore,
Matsusaka (1993) conjectured that the public status of target
firms has implications with respect to profitability and pro-
ductivity. Accordingly, we control for whether the target firm is
publicly traded (hereafter referred to as Public‐Target). Sixth,
whether the acquiring firm is publicly traded or not has been
found to influence productivity gains (Maksimovic et al. 2013);
though, this variable is clearly not relevant and identifiable in
the estimations explaining the abnormal returns experienced by
acquiring firms as all such firms will be publicly traded.
Accordingly, we control for whether the acquiring firm is
publicly traded (hereafter referred to as Public‐Acquirer).
Schipper and Thompson (1983), Montgomery (1994), Barkema
and Schijven (2008), and others observe that not only does ex-
perience matter when it comes to M&A performance, but also
that acquiring firms will often engage in a series of M&A
transactions. Accordingly, we control for whether the acquiring
firm has engaged in a previous M&A transaction as an acquirer
in the 4 years before the focal transaction (hereafter referred to
as Acquirer‐Experience). For all the variables outlined above,
Table 2 presents descriptive and summary statistics.

4.3 | Estimation Strategies

Our analysis involves four clear‐cut theoretical predictions. To
establish stronger causal inferences, we employ all the available
fixed effects (e.g., industry, year, acquirer‐nation, and
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target‐nation). We empirically test Prediction 1 while employ-
ing all our available transaction‐level data concerning M&A
activities. Specifically, the following regression specification is
estimated:

α α α X

α Y η η η

η ε

Acquirer‐Productivity‐Growth = + allstock +

+ + + +

+ + ,

k k k

i i t q

g k

0 1 2

3 (1)

where k refers to the transaction, i refers to the industry (four‐
digit SIC), t refers to time (year), q refers to the acquirer's
nation, g refers to the target's nation. The variable “allstock”
refers to those transactions that were fully financed through
shares, where the counterparts are all‐cash transactions. In
addition, X represents the vector of transaction‐level controls,
while Y represents the vector of industry‐level controls. Fur-
thermore, the terms ηi, ηt , ηq, and ηg, respectively, represent
industry, time, acquiring‐nation, and target‐nation fixed effects.
Finally, εk represents the disturbance term. We should caution
that this estimation approach omits target‐side productivity ef-
fects, and thus differences across share‐ and cash‐based acqui-
sitions in the tendency to internalize targets or partner with
different target types may bias our results.16

We empirically test Prediction 2 by transforming our data to the
industry level, since capturing dispersion in synergy outcomes
requires a level of analysis beyond the transaction. The intuition
behind these empirical tests is that industries characterized by
higher levels of share‐based transaction activity will be more
likely to manifest higher dispersion in synergy outcomes for
acquiring firms, if stock‐financed acquisitions generally involve
greater variance in synergy outcomes as compared with
cash‐financed acquisitions. Accordingly, we aggregate the data
to the four‐digit industry level and estimate the following
specification:

b b

b Y η η ε

Disp(Productivity‐Growth) = +
#allstock

#Transactions

+ + + + ,

i t
i t

i t i t i t

, 0 1
,

2 , ,

(2)

where the same notations from above are employed. Since the
industry‐year represents the unit of observation, the estimation
controls for industry‐level characteristics (Y) as well as industry
(ηi) and time (ηt) fixed effects. The switch to industry‐year
observations also yields a panel‐data setting as opposed to the
previous cross‐sectional setting in which the transaction con-
stituted the unit of observation. The coefficient estimates from
this specification can thus be interpreted as within estimators

TABLE 2 | Descriptive statistics.

Observations Mean Std. Dev. Minimum Maximum

Dependent variables

TFP‐Growth 12,305 0.02 0.30 −1.23 1.64

Acquirer‐CAR 11,570 0.66 5.80 −18 25

Transaction‐level control variables
Cross‐Border 12,305 0.40 0.49 0 1

Tender‐Offer 12,305 0.07 0.26 0 1

Horizontal 12,305 0.31 0.46 0 1

Related 12,305 0.54 0.50 0 1

Public‐Target 12,305 0.19 0.39 0 1

Public‐Acquirer 12,305 0.96 0.20 0 1

Acquirer‐Experience 12,305 0.82 0.38 0 1

Industry‐level control variables
Industry‐ΔTFP (log) 12,305 0.02 0.61 −46 21

Industry‐Assets (log) 12,305 18.78 2.50 8.5 24.3

Industry‐Sales (log) 12,305 18.03 1.85 6.6 21.9

Industry‐Income (log) 12,305 14.89 2.29 4.1 19.4

Industry‐Employees (log) 12,305 12.45 1.66 2.7 15.4

Industry‐Debt (log) 12,305 16.71 2.47 2 22

Global‐risk‐aversion measure

VXO 11,570 21.46 8.03 9 150

Complementarities measure

R&D intensity 12,305 0.72 0.61 0 2.76

Note: We report summary statistics (observation numbers, mean, standard deviation, minimum, and maximum) in this table for the variables used in the regression
estimations.
Abbreviations: CAR, cumulative abnormal return; R&D, Research and Development; TFP, total factor productivity; VXO, volatility index option.
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where causal inferences are derived from within‐industry
changes in the tendency for stock‐based deals to manifest.

The empirical setup for testing Prediction 3 is very similar to the
first prediction, but we interact the indicator for stock‐financed
transactions with an indicator for the R&D percentile of the
focal industry:

∗

α α

α X α Y η η

η η ε

Acquirer‐Productivity‐Growth = + allstock

R&D_intensity

+ + + +

+ + + ,

k k

i

k i i t

q g k

0 1

2 3

(1′)

where yR&D_intensit i denotes the percentile of the focal sector's
R&D intensity (measured as average R&D spending over sales)
across two‐digit sectors. Specifically, we consider sectors above
the 25th, 50th, and 75th percentiles of R&D intensity and study
how the treatment effect varies with R&D intensity. We find
high R&D intensities for sectors, such as “Chemicals and Allied
Products,” “Industrial and Commercial Machinery and Com-
puter Equipment,” and “Electronic & Other Electrical Equip-
ment & Components”; conversely, low R&D intensities are
observed for sectors, such as “Oil and Gas Extraction,” “Metal
Mining,” and “Food Stores.”

We empirically test Prediction 4 by again employing all the
available transaction‐level data on M&A activities. The fol-
lowing regression specification is estimated:

∗c c

c c c

X c Y η η η η ε

Acquirer‐CAR = + allstock HighRiskAversion

+ allstock + VXO +

+ + + + + + ,

k k d

k d

k i i t q g k

0 1

2 3 4

5

(3)

where d—referring to the day (month) of the transaction
announcement for the VXO measure of risk aversion—
represents new notation, but otherwise the same notations from
above are employed. It is the interaction between a share‐based
deal and the measure of high‐risk aversion that tests our the-
oretical prior, as our model predicts that stock‐financed trans-
actions should be increasingly discounted by markets when risk
aversion levels are generally high. We should caution that this
estimation approach omits target‐side abnormal returns, though
we control for whether targets are public, and such targets
further represent only 10% of our sample.17

5 | Empirical Findings

5.1 | Main Results

Tables 3–6 present the results from testing our four theoretical
predictions: that is, stock‐financed deals are characterized by
higher TFP gains, higher variance in TFP outcomes, stronger
relative performance in knowledge‐intensive sectors, and lower
stock‐market valuations when markets exhibit high degrees of
risk aversion. All the regressions contained in these four tables
appear to be reasonably well specified; furthermore, the

transaction‐level and industry‐level control variables generally
have intuitive coefficient estimates. For brevity, we focus our
discussion of the empirical results on the main variables of
interest.

Table 3 presents the results that consider the impact of stock‐
financed acquisitions on the TFP growth experienced by
acquiring firms in the years subsequent to the transaction. The
coefficient of the variable indicating a share‐financed transac-
tion is positive and significant at the 1% level and indicates that
stock‐based transactions, on average, result in 4% higher pro-
ductivity gains as compared with cash‐financed transactions.
This result conforms to our first prediction with respect to
stock‐financed transactions being characterized by higher syn-
ergy gains on average as compared with cash‐financed
transactions.

Table 4 presents the results that consider whether sectors ex-
periencing higher shares of stock‐financed transactions also
experience higher degrees of dispersion in terms of TFP out-
comes for acquiring firms. The share‐of‐stock‐financed trans-
actions variable represents the focal variable of interest, and the
coefficient estimate for this variable is positive and significant at
the 1% level. The coefficient estimate is 0.103; given an average
value for dispersion of 0.223 in our sample, this coefficient es-
timate suggests that altering the nature of transactions in an
industry from purely cash‐financed activities to purely share‐
financed activities would increase dispersion by almost 50% on
average. These empirical results conform to our second

TABLE 3 | Regressions on acquiring‐firm TFP growth.

Coefficient S.E.

Stock‐financed transaction 0.040*** (0.01)

Industry‐ΔTFP −0.022** (0.01)

Public‐Acquirer 0.020 (0.01)

Public‐Target −0.032*** (0.01)

Cross‐Border 0.005 (0.01)

Tender‐Offer 0.018 (0.01)

Horizontal −0.000 (0.01)

Related 0.013* (0.01)

Industry‐Assets 0.049** (0.02)

Industry‐Sales −0.018 (0.02)

Industry‐Income −0.016*** (0.00)

Industry‐Employees −0.008 (0.01)

Industry‐Debt 0.012 (0.01)

Acquirer‐Experience −0.007 (0.01)

Constant −0.123 (0.28)

Observations 12,305

Note:We report a regression that tests whether share‐financed transactions exhibit
higher levels of TFP‐growth for acquiring firms as compared with cash‐financed
acquisition activities. In addition to the full set of transaction‐level and industry‐
level controls, our estimation controls for industry, year, acquirer‐nation, and
target‐nation specific fixed effects. The standard errors are reported in
parentheses.
Abbreviation: TFP, total factor productivity.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.
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prediction with respect to share‐financed activities being char-
acterized by greater variance in terms of synergy outcomes as
compared with cash‐financed activities.

Table 5 contains the regression results where we modulate the
treatment effect by interacting it with the focal industry's R&D
intensity, specifically considering firms in industries above the
25th, the 50th, and the 75th percentile of R&D intensity. Thus, the
three regressions reported in Table 5 incrementally zoom in on
more knowledge‐intensive industries, for which our model predicts
higher synergy gains. This is reflected in the estimated coefficients.
While acquiring firms engaged in stock‐financed transaction in an
industry above the 25th percentile of R&D intensity on average
gain 3.9% of TFP, this value rises to 5.6% when we only consider
acquirers in industries above median R&D intensity, and this value
further rises to 8% on average when we only consider acquirers in
industries above the 75th percentile of R&D intensity. Thus, syn-
ergy gains seem to be monotonically increasing in the degree of
knowledge intensity in an industry and more than double when
moving from the 25th to the 75th percentile.

Finally, Table 6 presents the empirical results that consider the
impact of share‐ and cash‐financed acquisitions on the stock‐
market valuations of acquiring firms. The interaction of share‐
based deals with the measure of high‐risk aversion (captured via
above‐median values of the VXO index) represents the focal vari-
able of interest, as a negative coefficient estimate for this interac-
tion term would suggest that financial markets attach an additional
discount to stock‐financed as compared with cash‐financed ac-
quisitions when markets are characterized by high degrees of risk
aversion. The coefficient estimate for this interaction term is indeed
negative and significant at the 1% level, thus suggesting that stock‐
financed acquisitions are discounted. The coefficient estimate of
−0.555 indicates that such acquisitions experience stock‐market
valuation discounts of around one‐half percentage point on aver-
age. These empirical results conform to our fourth prediction
where high‐variance stock‐financed transactions require a greater

amount of compensation on the part of investors when financial
markets are characterized by high degrees of risk aversion.

5.2 | Self‐Selection into Stock‐ and
Cash‐Acquisitions

Our empirical analysis estimating the performance differences
between stock‐ and cash‐financed acquisitions to this point

TABLE 4 | Regressions on industry‐level standard deviation in

TFP‐growth outcomes for acquiring firms.

Coefficient S.E.

Share‐of‐stock‐financed
transactions

0.103*** (0.02)

Industry‐Assets −0.089*** (0.03)

Industry‐Sales 0.056* (0.03)

Industry‐Income −0.005 (0.01)

Industry‐Employees 0.012 (0.02)

Industry‐Debt 0.018 (0.02)

Constant 0.366 (0.32)

Observations 1639

Note: We report a regression that tests whether industries characterized by higher
shares of stock‐financed activity (as compared with cash‐financed acquisition
activity) exhibit higher dispersion in the synergy gains—as measured by TFP‐
growth—experienced by acquiring firms. In addition to the full set of industry‐
level controls, our estimation controls for industry‐ and year‐specific fixed effects.
The standard errors are reported in parentheses.
Abbreviation: TFP, total factor productivity.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.

TABLE 5 | Industry‐level R&D intensity and TFP‐growth of

acquiring firms.

(1) (2) (3)

Stock‐financed
transaction ∗ 25th
R&D percentile

0.039***

(0.01)

Stock‐financed
transaction ∗ 50th
R&D percentile

0.056***

(0.01)

Stock‐financed
transaction ∗ 75th
R&D percentile

0.080***

(0.02)

Industry‐ΔTFP −0.022** −0.022** −0.021**

(0.01) (0.01) (0.01)

Public Acquirer 0.021 0.022 0.023

(0.01) (0.01) (0.01)

Public Target −0.030*** −0.026*** −0.025***

(0.01) (0.01) (0.01)

Cross‐Border 0.004 0.003 0.002

(0.01) (0.01) (0.01)

Tender‐Offer 0.018 0.014 0.016

(0.01) (0.01) (0.01)

Horizontal −0.000 0.000 0.000

(0.01) (0.01) (0.01)

Acquirer‐
Experience

−0.008 −0.008 −0.008

(0.01) (0.01) (0.01)

Related 0.013* 0.014* 0.014*

(0.01) (0.01) (0.01)

Constant −0.125 −0.138 −0.148

(0.28) (0.28) (0.28)

N 12,305 12,305 12,305

Note: We report regressions that test whether acquirers in stock‐financed
transactions that take place in industries characterized by higher R&D intensity
experience higher TFP‐growth than acquiring companies of cash‐based
transactions. Percentiles are P25, P50, and P75. In addition to the full set of
industry‐level controls, our estimation controls for industry‐ and year‐specific
fixed effects. The standard errors are reported in parentheses.
Abbreviations: R&D, Research and Development; TFP, total factor productivity.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.
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involves forming regression equations with transaction‐ and
industry‐level control variables that also involve a full set of
fixed effects (industry, year, acquirer‐nation, and target‐nation
fixed effects). Yet this analysis has implicitly assumed that
managerial decisions regarding the choice between cash‐ and
stock‐financed transactions are not predicated on the outcome
variables. Li and Prabhala (2007) highlight how stock‐market
and productivity outcomes both represent empirical applica-
tions in which self‐selection effects should be addressed. In
particular, self‐selection‐based endogeneity can manifest when
researchers consider discrete explanatory constructs (e.g., our
stock‐financed construct) that are potentially endogenous in
nature due to their representing managerial decisions that are
selected into with performance outcomes in mind. In such an
empirical context, unobserved factors which influence both the
choice of payment method and the ultimate performance
outcomes—that is, productivity upgrading and stock‐market
reactions—can lead to biased coefficient estimates as the error
term potentially correlates with the explanatory variable of
interest.

To correct for any self‐selection bias in our regression estima-
tions that distinguish between cash‐financed and stock‐
financed transactions in terms of productivity‐upgrading
(Predictions 1 and 3) and stock‐market reactions
(Prediction 4), we employ an endogenous‐treatment procedure:
a latent variable approach which derives from Heckman (1974)
seminal work. Specifically, we undertake a full information

maximum likelihood estimation that delivers consistent and
asymptotically efficient coefficient estimates so long as the error
terms in the main and selection equations are characterized by
bivariate normality. The empirical tests for Prediction 2, how-
ever, are of a different nature, as the share‐of‐stock‐financed
activity taking place in a sector—a decidedly continuous vari-
able construct—represents the explanatory variable of interest.
These empirical tests do not then manifest the discrete ex-
planatory construct that indicates the appropriateness of the
endogenous‐treatment procedure. Instead, it is more straight-
forward to deal with potential endogeneity bias in the share‐of‐
stock‐financed‐acquisitions construct by employing the stan-
dard IV approach.

Operationalizing the above procedures—endogenous treatment
and IV estimation—requires instruments that affect the pro-
clivity of managers to employ stock over cash as payment to
properly model the selection process. Yet in addition to ex-
plaining variation in the potentially endogenous constructs, a
greater issue involves the excludability of such instruments.
Namely, the instruments must identify variation that is un-
correlated with the error terms in the main regression equa-
tions. To this end, we follow the common practice of taking
advantage of industry‐level conditions and shocks (e.g., Campa
and Kedia 2002) to identify exogenous variation that is not
correlated with the error terms in the ultimate equations of
interest.

Our first exclusion restriction is that the presence of industry
expansions affects the prevalence of stock‐ and cash‐financed
deals but does not directly affect the productivity upgrading and
value reactions of acquiring firms. The rationale behind em-
ploying measures that capture when an industry experiences a
substantial expansion in our identification strategy is based on
the study by Maksimovic and Phillips (2002) as they consider
expansions to be shocks that influence demand conditions and
ultimately influence corporate investment decisions. Moreover,
it is not unreasonable to assume that industry expansions do
not directly affect the productivity upgrading and value
reactions manifest in acquiring firms. In terms of productivity
upgrading, the actual productivity growth experienced by
acquiring firms in the 4 years subsequent to the transaction is
unlikely to be directly affected by industry‐level expansions at
the time of announcement. Furthermore, Ang (2001) supports
the prior that expansions do not directly impact acquiring‐firm
CARs when controlling for other relevant explanatory factors.
To identify industry‐specific expansions at the four‐digit level in
our data, we follow the approach outlined by Maksimovic and
Phillips (2002) to determine industry‐expansion years (hereafter
referred to as Expansion‐Year).18

Our second exclusion restriction is that the proclivity for
industry peers to employ stock‐ over cash‐financed affects the
acquiring‐firm's decision but does not directly affect the pro-
ductivity upgrading and value reactions manifest in acquiring
firms. The rationale behind employing the share‐of‐stock‐
financed activity taking place in an industry as an instrument is
based on the premise that the proclivity of a reference group
represents an exogenous market condition, which can influence
acquiring‐firm decisions regarding the choice between payment
methods. In particular, acquiring firms potentially benchmark

TABLE 6 | Regressions on acquiring‐firm CARs.

Coefficient S.E.

Stock‐financed
transaction ∗High‐Risk‐Aversion

−0.555** (0.25)

Stock‐financed transaction −0.359* (0.20)

VXO 0.036*** (0.01)

Public Target −1.629*** (0.17)

Cross‐Border −0.019 (0.23)

Tender‐Offer 1.382*** (0.29)

Horizontal 0.316** (0.16)

Related −0.052 (0.15)

Industry‐Assets −0.164 (0.41)

Industry‐Sales −0.358 (0.42)

Industry‐Income 0.015 (0.09)

Industry‐Employees 0.047 (0.27)

Industry‐Debt 0.059 (0.21)

Acquirer‐Experience −0.393** (0.16)

Constant 4.564 (5.78)

Observations 11,570

Note: We report a regression that tests whether acquiring firms undertaking stock‐
financed transactions during periods characterized by high‐risk‐aversion
experience an additional discount in terms of stock‐market reactions to the
announcement. In addition to the full set of transaction‐level and industry‐level
controls, our estimation controls for industry, year, acquirer‐nation, and target‐
nation specific fixed effects. The standard errors are reported in parentheses.
Abbreviations: CAR, cumulative abnormal return; VXO, volatility index option.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.
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the decisions of their peers; however, these peer decisions will
not directly affect the productivity upgrading and value
reactions manifest in acquiring firms. Campa and Kedia's (2002)
study of diversified firms takes a similar approach, as they
employ the percentage of diversified firms in an industry as an
instrument when modeling the decision of firms to self‐select
into diversification status. We capture the tendency for an
industry to be characterized by stock deals as opposed to cash
deals at the four‐digit industry level by taking the yearly count
of stock‐based transactions and dividing by the yearly count of
all M&A transactions in the relevant sector (referred to as
share‐of‐stock‐financed transactions).

We should point out, however, that the share‐of‐stock‐financed‐
acquisitions construct can only be employed as an instrument
in our estimations on productivity upgrading (Predictions 1
and 3) and stock‐market reactions (Prediction 4)—that is, when
we employ an endogenous‐treatment procedure on transaction‐
level data. The empirical tests for Prediction 2 are of a different
nature, as they are based on yearly industry‐level observations.
Nevertheless, we can similarly instrument for these industry‐
level estimations by employing a measure of the share‐of‐stock‐
financed activity taking place in industries that are nonfocal to
the relevant sector (referred to as Non‐Focal Share‐of‐Stock‐
Financed Transactions). While this third exclusion restriction is
essential to effectively instrument via the standard IV approach
for our tests of the second prediction, it can be included as an
additional instrument in our estimations that employ
endogenous‐treatment procedures to test the first (productivity
upgrading) and fourth (stock‐market reactions) predictions
with respect to share‐based vis‐à‐vis cash‐based acquisitions.

We report diagnostics that indicate that our exclusion restric-
tions are acceptable, as we appear to have a workable identifi-
cation in our empirical context. First, our instruments generally
manifest strength in their ability to explain variation in the
proclivity of managers to employ stock‐financed over cash‐
financed acquisitions. The share‐of‐stock‐financed constructs
for both the focal and nonfocal industries indicate strong sig-
nificance when employed in the three tables that model the
selection into the payment method (Tables 7–10). The
expansion‐year construct is less robust across the different es-
timations, though it does explain some variation in stock‐
financed tendencies and is essential for undertaking over‐
identification tests. The F test reported in Table 8 also attests to
the explanatory power of our instruments. Most importantly,
the exogeneity of these instruments is reasonable in this em-
pirical context. In particular, the reported Sargan tests for over‐
identifying restrictions is consistent—that is, significant in the
Table 8 estimation—with the prior that the instruments are
valid and excludable as they do not correlate with the error
terms.19

In addition to the above, a few diagnostics suggest that self‐
selection‐based endogeneity bias is not so severe in our em-
pirical context. For one, the hyperbolic tangent of ρ

( ρatanh = ln ( )
ρ

ρ

1

2

1 +

1−
)—represents the estimated correlation

amongst the error terms in the main and selection equations.
This correlation in the error terms—which suggests that the
treatment correlates with main‐equation residual term—is
insignificant in Tables 7, 9 and 10. Furthermore, the Durbin–

Wu–Hausman test—which can be employed in the IV
estimations—does not manifest significance in Table 8. This
convergence in the coefficient estimates for the instrumented
and noninstrumented share‐of‐stock activity constructs suggests
that endogeneity is not a severe issue in our empirical context.

While the above addresses the soundness of our methodological
approach to model and correct for the selection into stock‐
financed and cash‐financed acquisitions, we move now to a
discussion of the empirical results for our variables of principal
interest. Here, we report three tables of empirical results
(Tables 7–10) that appropriately model the selection process but
otherwise mirror in substance the main equations of interest
that were employed in Tables 3–6 in which self‐selection was
not considered. Striking from this integrated estimation
approach is that our core findings regarding the tendencies of
stock‐financed vis‐à‐vis cash‐financed acquisitions (higher
synergy outcomes, higher variance in these outcomes, higher

TABLE 7 | Endogenous‐treatment procedure for acquiring‐firm
TFP growth.

Coefficient S.E.

Stock‐financed transaction 0.039*** (0.01)

Industry‐ΔTFP −0.022*** (0.01)

Tender‐Offer 0.018 (0.01)

Horizontal −0.000 (0.01)

Cross‐Border 0.005 (0.01)

Related 0.013* (0.01)

Public‐Target −0.032*** (0.01)

Public‐Acquirer 0.020 (0.01)

Acquirer‐Experience −0.007 (0.01)

Industry‐Assets 0.049** (0.02)

Industry‐Sales −0.018 (0.02)

Industry‐Income −0.016*** (0.00)

Industry‐Employees −0.008 (0.01)

Industry‐Debt 0.012 (0.01)

Constant 0.189 (0.29)

First stage: Selection equation

Share‐of‐stock‐financed
transactions

3.763*** (0.07)

Non‐Focal share‐of‐stock‐
financed transactions

−1.511*** (0.32)

Expansion‐Year 0.062** (0.03)

Constant −1.620*** (0.07)

Athrho ρ̂ 0.004 (0.02)

Observations 12,305

Note: We report an endogenous‐treatment procedure that tests whether acquiring
firms engaged in share‐based transactions exhibit higher TFP‐growth while
modeling and controlling for selection into share‐based transactions via a first‐
stage equation. In addition to transaction‐level and industry‐level controls, the
estimation controls for industry, year, acquirer‐nation, and target‐nation specific
fixed effects. The standard errors are reported in parentheses.
Abbreviation: TFP, total factor productivity.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.
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synergy outcomes in high‐R&D contexts, and lower stock‐
market valuations when markets are risk averse) all continue to
be borne out when self‐selection is properly modeled.

Our first theoretical prior—acquiring firms in stock‐financed
deals are characterized by higher synergy gains—is tested in
Table 7. Akin to the main empirical results reported in Table 3,
we find that the stock‐based construct is positive and signifi-
cant. Accordingly, these empirical results, which model and
control for the selection process, conform to our first prediction
where stock‐financed deals are deemed to be characterized by
higher synergy gains for acquiring firms on average. The
coefficient estimate of 0.039 is quite similar to that obtained
without accounting for selection (0.04).

Our second theoretical prior—acquiring firms in stock‐financed
deals are characterized by higher variance in synergy TFP
gains—is empirically tested in Table 8 where dispersion in
synergy TFP outcomes is captured via the industry‐level stan-
dard deviation in acquiring‐firm TFP growth. Akin to the main
empirical results reported in Table 4, the share‐of‐stock‐
financed construct is positive and statistically significant.
Accordingly, these empirical results, which account for en-
dogeneity in the share‐of‐stocks construct generally conform to
our second prediction, where stock‐financed, as compared with
cash‐financed acquisitions, are deemed to be characterized by
higher variance in synergy outcomes on average. Again, the
coefficient estimate is very similar (0.1) to the one obtained
without accounting for selection (0.103).

Our third theoretical prior—acquiring firms in stock‐financed
deals are characterized by relatively higher synergy gains in
more knowledge‐intensive industries—is tested in Table 9. As
with the main empirical results reported in Table 5,

TABLE 8 | IV regressions on industry‐level standard deviation in

TFP‐growth outcomes for acquiring firms.

Coefficient S.E.

Share‐of‐stock‐financed
transactions

0.100* (0.06)

Industry‐Assets −0.089*** (0.03)

Industry‐Sales 0.056** (0.03)

Industry‐Income −0.005 (0.01)

Industry‐Employees 0.012 (0.02)

Industry‐Debt 0.018 (0.02)

Constant 1.123*** (0.28)

Observations 1639

First‐stage F value (p value) 88.818 [0.000]

Durbin–Wu–Hausman (p value) 0.002 0.96

Note: We report an IV estimation that tests whether industries characterized by
higher shares of stock‐based activity (as compared with cash‐based acquisition
activity) exhibit higher dispersion in the synergy gains—as measured by TFP‐
growth—experienced by acquiring firms. In addition to the full set of industry‐
level controls, our estimation controls for industry‐ and year‐specific fixed effects.
The standard errors are reported in parentheses.
Abbreviations: IV, instrumental variable; TFP, total factor productivity.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.

TABLE 9 | Endogenous‐treatment industry‐level R&D intensity

and TFP‐growth.

(1) (2) (3)

Second stage: Productivity

Stock‐financed
transaction ∗ 25th
R&D percentile

0.043***

(0.01)

Stock‐financed
transaction ∗ 50th
R&D percentile

0.057***

(0.02)

Stock‐financed
transaction ∗ 75th
R&D percentile

0.086**

(0.03)

Industry‐ΔTFP −0.022*** −0.022** −0.021**

(0.01) (0.01) (0.01)

Public Acquirer 0.021 0.022 0.023*

(0.01) (0.01) (0.01)

Public Target −0.030*** −0.026*** −0.025***

(0.01) (0.01) (0.01)

Cross‐Border 0.004 0.003 0.002

(0.01) (0.01) (0.01)

Tender‐Offer 0.018 0.014 0.016

(0.01) (0.01) (0.01)

Horizontal −0.000 0.000 0.000

(0.01) (0.01) (0.01)

Acquirer‐
Experience

−0.008 −0.008 −0.008

(0.01) (0.01) (0.01)

Related 0.013* 0.014** 0.014**

(0.01) (0.01) (0.01)

Constant 0.201 0.190 0.183

(0.29) (0.29) (0.29)

First stage: Selection equation

Non‐Focal share‐
of‐stock‐financed
transactions

3.043*** 1.545*** 1.405***

(0.07) (0.08) (0.10)

Expansion‐Year 0.040 0.302*** 0.258***

(0.03) (0.04) (0.05)

Constant −1.902*** −2.176*** −2.534***

(0.03) (0.04) (0.05)

Athrho P̂ −0.008 −0.001 −0.010

N 12,305 12,305 12,305

Note: We report a regression that tests whether acquirers in stock‐financed
transactions that take place in industries characterized by higher R&D
intensity experience higher TFP‐growth than acquiring companies in
cash‐based transactions, while accounting for the potential endogeneity of
stock‐financed transactions. Percentiles are P25, P50, and P75. In addition to
the full set of industry‐level controls, our estimation controls for industry‐
and year‐specific fixed effects. The standard errors are reported in
parentheses.
Abbreviations: R&D, Research and Development; TFP, total factor productivity.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.
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productivity gains due to stock‐financed transactions increase
monotonically with the knowledge‐intensity of an industry. The
size of the coefficients is also very similar to those obtained
earlier, indicating that here too endogeneity seems to play a
lesser role.

Our fourth theoretical prior—acquiring firms in stock‐financed
deals are characterized by an additional discount in stock‐
market reactions during periods of high‐risk aversion—is em-
pirically tested in Table 10 where global‐risk‐aversion is cap-
tured via the VXO index. Table 10 reports the empirical results
for the estimations modeled via an endogenous‐treatment pro-
cedure. Akin to the main empirical results reported in Table 6,
we find that the interaction between the stock‐financed con-
struct and high global‐risk‐aversion yields a negative and

statistically significant coefficient estimate. Accordingly, these
empirical results again conform to our fourth prediction, where
stock‐financed acquisitions generally involve an additional
discount with respect to cash‐financed acquisitions when
financial markets are characterized by high degrees of risk
aversion. Once more, the coefficient estimates accounting for
selection (−0.558) do not substantially differ from those
obtained via Ordinary Least Squares (−0.555).

6 | Conclusion

We develop and test a theory of postacquisition integration
based on the distinction between one‐way and two‐way effort.
In our framework, one‐way strategies—which we associate with
cash deals—rely on the acquiring firm to drive postmerger
value creation through unilateral efforts and restructuring. By
contrast, two‐way strategies—which we link to stock‐financed
transactions—depend on shared ownership and mutual en-
gagement. Our model shows that two‐way effort leads to higher
expected gains but also introduces greater strategic uncertainty,
thereby resulting in higher variance of postmerger outcomes.
We formalize this logic through a theoretical model with effort
decisions characterized by strategic complementarities and
where the structure of financial claims affects equilibrium
behavior.

We test these predictions using a large sample of completed
M&A transactions from 1986 to 2009 that is drawn from
Thomson Reuters SDC Platinum and matched to firm‐level data
from Worldscope. We estimate TFP for acquiring firms using
translog production functions, allowing us to track performance
before and after the deal. We also implement endogenous‐
treatment and IV strategies to address concerns over the
selection of payment types. Across specifications, the empirical
evidence supports our theoretical claims: stock‐financed ac-
quisitions yield larger average TFP gains, greater dispersion in
outcomes, and heightened sensitivity to risk aversion in finan-
cial markets. Moreover, the performance advantage of stock‐
based deals is particularly pronounced in R&D‐intensive sectors
where knowledge complementarities and joint integration ef-
forts are likely to generate higher returns.

Our approach enables scalable empirical testing of post‐M&A
behavior by using the method of payment as a transparent and
ex ante indicator of integration structure. While our framework
draws on prior literature to motivate several intermediate
mechanisms—such as managerial retention (Ghosh and
Ruland 1998), stock option preservation (Babenko et al. 2021),
and postmerger effort (Haspeslagh and Jemison 1991)—our
empirical analysis does not seek to directly test each of these
channels. Instead, we focus on the reduced‐form relationship
between the method of payment and postmerger performance
as proxied by TFP. By linking payment structure directly to
realized synergy outcomes, we provide evidence of a robust and
economically meaningful association.

This study opens up several avenues for future research. Fine‐
grained data sets—such as linked employer‐employee records
or administrative registers (e.g., Bagger et al. 2013; Card
et al. 2013)—could be used to examine how payment methods

TABLE 10 | Endogenous‐treatment procedure for acquiring‐
firm CARs.

Coefficient S.E.

Second stage: CARs equations

Stock‐financed
transaction ∗High‐Risk‐Aversion

−0.558** (0.25)

Stock‐financed transaction −0.414 (0.27)

VXO 0.036*** (0.01)

Public Target −1.631*** (0.16)

Cross‐Border −0.019 (0.22)

Tender‐Offer 1.383*** (0.28)

Horizontal 0.315** (0.15)

Related −0.052 (0.14)

Industry‐Assets −0.164 (0.40)

Industry‐Sales −0.354 (0.41)

Industry‐Income 0.014 (0.08)

Industry‐Employees 0.045 (0.26)

Industry‐Debt 0.057 (0.21)

Acquirer‐Experience −0.393*** (0.15)

Constant −3.037 (5.68)

First stage: Selection equation

Share‐of‐stock‐financed
transactions

4.072*** (0.08)

Non‐Focal share‐of‐stock‐
financed transactions

0.568* (0.33)

Expansion‐Year −0.112*** (0.03)

Constant −1.994*** (0.08)

Athrho ρ̂ 0.007 (0.02)

Observations 11,570

Note: We report an endogenous‐treatment procedure that tests whether acquiring
firms undertaking share‐based transactions during periods of high‐risk‐aversion
experience an additional discount in terms of stock‐market reactions while
modeling and controlling for selection. In addition to the full set of transaction‐
level and industry‐level controls, our estimation controls for industry, year,
acquirer‐nation, and target‐nation specific fixed effects. The standard errors are
reported in parentheses.
Abbreviations: CAR, cumulative abnormal return; VXO, volatility index option.
*, **, and ***, respectively, represent statistically significant coefficient estimates at
the 10%, 5% and 1% levels.
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affect job creation, workforce restructuring, and the reallocation
of human capital. In particular, future studies could test
whether stock‐financed acquisitions facilitate more intensive
reorganization or higher managerial retention. Additionally,
high‐resolution panel data could be used to study whether
financial incentives (e.g., stock option vesting) predict post‐
M&A executive behavior (Gopalan et al. 2014).

The comparative statics of our model also suggest that external
conditions may shape the relative effectiveness of one‐way
versus two‐way effort strategies. Future empirical work could
explore whether stock deals deliver higher synergies in
innovation‐intensive environments (Ahuja and Katila 2001), in
highly competitive product markets (Karuna 2007), or in cross‐
border transactions where coordination and local adaptation
are crucial (Shimizu et al. 2004; Erel et al. 2012). These contexts
may increase the value of joint posttransaction effort and
amplify the payoff to collaboration.

In sum, we provide a tractable and data‐driven framework for
understanding how financing structure shapes postacquisition
incentives and outcomes. By anchoring our conceptual model in
observable transaction characteristics, and validating it empirically
with productivity data, we offer both a theoretical and empirical
foundation for future research on integration dynamics.
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Endnotes
1Akin to Rajan and Zingales (1998), managers have the authority to
make the key decisions for firms. While it is reasonable to expect
that employees at all levels impart their own influence on the
posttransaction process, the management—more specifically, the top
management team—of each partnering firm plays the crucial role in
establishing and shaping the strategic direction of the combined firm
(Chatterjee 1992). We employ the terms “firm” or “partnering firms”
while bearing in mind that it is the top management of these firms
that makes strategic decisions.

2Note that we do not model the third strategy in Haspeslagh and
Jemison, the “Preservation” strategy (low interdependence and high
autonomy) because it involves minimal integration efforts and falls
outside our research scope focusing on effort‐driven synergy realization.

3While there exists a literature on bargaining and M&A activity (e.g.,
Berkovitch and Khanna 1991; Das and Sengupta 2001), we opt to
simplify and abstract away from how asymmetric bargaining power
affects the division of gains between the partnering firms.

4Although the two firms are ex post symmetric in a share‐acquisition,
we label in both cases (share‐acquisition and cash‐acquisition) one
partnering firm as the acquirer and the other as the target.

5We compare the equilibrium behavior and outcomes under each
payment mode—shares or cash. While our analysis is framed as a
comparison of outcomes, it can also be interpreted as the second
stage of a two‐stage game. In this broader view, firms first choose the
mode of transaction—either a share‐based or cash‐based
acquisition— and subsequently decide whether to exert effort in
posttransaction integration. For clarity and focus, we simplify the
exposition by directly comparing equilibrium profits under each
mode. Nonetheless, this implicitly characterizes the conditions
under which each payment mode is optimal. We favor this formu-
lation as it aligns more closely with our empirical strategy: although
we control for potential endogeneity in the choice of transaction
mode, we do not fully model or estimate its determinants (see Sec-
tion 5.2 for further discussion). Still, our theoretical predictions can
be understood as statements about when one payment mode should
be preferred over the other.

6Suppose, for example, that a firm specializing in basic programming
merges with a firm that employs experts in system design. By
combining their knowledge, the partners might be able to produce a
new and superior computer apparatus. Yet a more cost‐effective and
superior product can only be developed if one partner writes the
necessary programs and the other designs the adequate system.
When only one partner develops a better computer system, this can
still lead to (nonsynergistic) gains by selling the new system through
the already existing warehousing and delivery operations from the
other partner (Banal‐Estañol and Seldeslachts 2011).

7We assume posttransaction efforts to be noncontractible and chosen
simultaneously. See, for instance, the analysis by de Bettignies and
Ross (2014) regarding the verifiability of postmerger managerial ef-
forts in a merger to monopoly. Indeed, actions in the posttransaction
phase are likely to be plagued by ambiguity about what the other
partnering firm is doing (Vaara 2003). It is inherently difficult to
distinguish optimal procedures from seemingly similar actions that
yield far‐less optimal outcomes (Mailath et al. 2004). This explains
why posttransaction efforts are often modeled as if they were chosen
simultaneously (Dessein et al. 2010), that is, each partnering firm
takes effort decisions without knowing what the other partnering
firm is doing. The above‐said contracts can of course encourage the
efforts of partnering firms (e.g., Gilson 2005), though such contrac-
tual means are not perfect.

8In a correlated equilibrium, strategies are recommended to play-
ers according to a probability distribution. For simplicity, in the
assumed correlated equilibrium, each player is recommended to
play “Effort” with probability one‐half and each player is rec-
ommended to play “No effort” with probability one‐half. As long
as the probability of playing the good equilibrium (in which both
exert effort) is larger than one‐half and below one, then our
results hold.

9We should underscore that our parametrization is meant to reflect
average tendencies. There will, of course, be some cash‐acquisitions
that have a higher potential than some share‐acquisitions, but the
idea behind our model is to capture general tendencies.

10Note that the variance of outcomes, in our setup, is independent of
the degree of complementarities, given that they do not affect the
synergy gains obtained by acquiring firms engaged in share‐
acquisitions, and those obtained by firms engaged in cash‐
acquisitions do not have any variance.

11Note, though, there may be simultaneous effects of these factors on
other parameters of the model. For instance, cross‐border transac-
tions typically involve higher integration costs—arising from cul-
tural distance, legal frictions, or institutional mismatch—which
would effectively increase the costs of integration effort, parameter c
in our model. As a result, cross‐border mergers might favor cash‐
based acquisitions (because of the higher costs of exerting effort) or
they may favor share‐based acquisitions (because of the comple-
mentarities), depending on what parameter changes most.
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12As explained by Goyal and Santa‐Clara (2003), there are many
models in financial economics that take idiosyncratic risk into
account and acknowledge that not only systematic risk should affect
returns. Levy (1978) and Merton (1987), for instance, build exten-
sions of the capital asset pricing model in which the investors, for
some exogenous reason, hold undiversified portfolios. Extensive
evidence exists suggesting that individuals hold undiversified port-
folios: for example, Barber and Odean (2000), Benartzi and Thaler
(2001), and Goetzmann and Kumar (2008). Limited diversification
could then appear for a wide variety of reasons, including transac-
tion costs, tax rationales, and private information.

13This not only provides clear‐cut distinctions between our two pre-
dictions, that is, one‐way effort versus two‐way effort, but also
matches the fact that we leave out one of the typologies of
Haspeslagh and Jemison (1991), that is, “Preservation.” Because our
model is built around synergy creation through active efforts, we
exclude Preservation strategies by design. Mixed‐payment deals,
which often accompany so‐called light‐touch integrations, are more
likely to fall into the Preservation category. In such transactions,
acquirers typically avoid deep integration, choosing instead to retain
the target's autonomy, organizational structure, and culture. This
approach reflects a strategic intent to minimize disruption rather
than to actively realize synergies through effort. Because our
framework focuses on transactions where synergies are en-
dogenously driven by either one‐sided or mutual effort, these low‐
integration, low‐effort deals fall outside the scope of our empirical
analysis and are therefore excluded.

14The specific measure of capital stock from Thomson WorldScope
reflects total assets: the sum of total current assets, long‐term
receivables, investment in unconsolidated subsidiaries, other
investments, net property, plant and equipment and other assets.

15The relevant VXO (where we use the daily closing price) measure is
downloadable at http://www.cboe.com/products/vix-index-
volatility/vix-options-and-futures/vix-index/vix-historical-data. VXO
contains information with respect to the risk aversion in a market
but also with respect to the uncertainty manifest in a market
(Bloom 2014). A number of studies (Bollerslev et al. 2011; Bekaert
et al. 2013) have proposed techniques to split these implied‐volatility
indexes into a measure capturing stock‐market uncertainty and a
residual that is more closely associated with risk aversion. In
unreported testing available upon request, we replaced the VXO
measure with Zhou's (2018) Variance Risk Premium measure and
found qualitatively similar results.

16In diagnostic testing, we were able to establish that the total assets of
acquirers in share‐based acquisitions did not systematically differ
from the total assets of acquirers in cash‐based acquisitions when
considering the period covering two‐years‐prior to two‐years‐after
the transaction date. These results suggest that the distinction we
make is not driven by systematic differences in terms of the target
assets being folded into acquiring firms.

17In addition to the fact that the public nature of targets is controlled
for and only represents 10% of the sample, our results hold when
dropping all of the public targets. Furthermore, acquirer and target
CARs generally move in concert. That said, it is possible that the
CARs of target firms involved in share‐based acquisitions do not
exhibit the same discount that we hypothesize with respect to ac-
quirer CARs.

18Specifically, this process employs both real and detrended produc-
tion at the industry level. Detrended production is the actual pro-
duction less the predicted production, where predicted industrial
production is calculated from a regression of industrial production
on a time trend. Expansion years are then years in which both real
and detrended industrial production increase relative to the
previous year.

19In unreported empirical tests available upon request, our Cross‐
Border construct was moved from the second‐ to the first‐stage

equation, and this further improved our instrumental approach.
While cross‐border transactions seemingly involve greater coordi-
nation costs as compared with domestic transactions, thereby fa-
voring the manifestation of cash‐based over share‐based acquisitions
(making this construct a strong instrument from an empirical per-
spective), cross‐border transactions should also invoke a higher
effort posttransaction according to our conceptual framework
(making this construct a poor instrument from a theoretical
perspective).
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