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Abstract

This manuscript delineates technological innovation into the separate dimensions of novelty and meaningfulness to examine how
a firm’s organizational learning modes of adaptive learning and experimental learning, together with unabsorbed slack resources,
influence the effects of novelty and meaningfulness on firm financial performance. The multi-method empirical approach
leverages secondary data from firm patent information and COMPUSTAT, and primary data from senior executives at 167 firms
in various high-tech industries. The results indicate that adaptive learning heightens meaningfulness but diminishes novelty,
whereas experimental learning harms meaningfulness. Additionally, firms’ unabsorbed slack resources moderate the relation-
ships of experimental and adaptive learning with novelty. In particular, experimental learning enhances novelty only when a firm
has sufficient unabsorbed slack to adjust resource levels in accordance with experimentation. Further, the results suggest that
meaningfulness increases firm financial performance as represented by Tobin’s ¢, both independently and jointly when consid-
ered with novelty. These insights underscore the necessity of treating novelty and meaningfulness as separate dimensions of
technological innovation that impact firm performance.

Keywords Experimental learning - Adaptive learning - Slack resources - Innovation novelty - Innovation meaningfulness -
Shareholder value - Organizational learning - Firm performance

Introduction technology-focused companies (Mohr and Sarin 2009), since
technological innovation provides a basis for new products that
Generating innovation is an ongoing aspiration of firms (Arnold  create value for firms (Garcia and Calantone 2002). Extant stud-
et al. 2011; Chandy and Tellis 1998) that especially challenges  ies in marketing strategy investigate the numerous drivers of
innovation, including organizational learning (Moorman and
Miner 1997), marketing orientation (Han et al. 1998), and
demand-side inertia effects (Stanko et al. 2013), as well as the
impact of innovation on firm performance and competitive ad-
54 Zhi Yang vantage (Hauser et al. 20006).
yangmkt@126.com Despite such prior research, several gaps remain. First, var-
ious terms describe aspects of technological innovation
(Garcia and Calantone 2002) that conflict, create ambiguity,
and hinder formation of effective marketing strategy. Two
specific elements of technological innovation, novelty and
meaningfulness, are often treated as congruent, though this
conjecture is inaccurate. Innovation novelty reflects newness
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managers because novelty and meaningfulness offer different
paths for guiding marketing strategy. The meaningfulness di-
mension provides direct value to the marketplace, which is a
focal outcome pursued by marketers. Conversely, while nov-
elty is not always immediately recognized as valuable by cus-
tomers, novelty interests marketing managers because the
novelty of technological innovation increases the difficulty
of imitation and substitutability by competitors. This manu-
script unpacks the dimensions of meaningfulness and novelty
to parcel out their distinct contributions to firm performance.

Second, while marketing scholars identify different types of
organizational learning as necessary for innovation (Baker and
Sinkula 1999; Hurley and Hult 1998), firms struggle with know-
ing when each approach is warranted. Although organizational
learning is recognized as an important antecedent to innovation
(Weerawardena et al. 2015), prior studies diverge when
recommending its strategic implementation. Some scholars ad-
vocate experimental learning in which the firm engages in trial-
and-error iterations to gain insight into technological areas (Day
2014; Zollo and Winter 2002). Yet others recommend adaptive
learning, whereby firms react to the environment and focus
technology development in specific areas to fit contextual con-
ditions (Tyre and von Hippel 1997; Zhou et al. 2005). This
manuscript builds on the organizational learning literature by
delineating experimental and adaptive as specific learning
modes and by examining their differing effects on technological
innovation novelty and meaningfulness.

Third, the organizational learning literature highlights the
role of slack resources as an important influence that can com-
plement or impede innovation (Argote 2012; McGrath 2001). In
particular, unabsorbed slack resources are relevant to this area
because they are accessible and can be deployed by managers to
affect innovation (Tan and Peng 2003). However, it is unclear
how such slack moderates the relationships of experimental and
adaptive learning with novelty and meaningfulness, as prior
studies offer conflicting views about slack and innovation
(Nohria and Gulati 1996). Some research finds that slack posi-
tively influences innovation and financial performance because
it permits flexibility to work on ideas that might not be devel-
oped in more resource-constrained environments (Josephson
et al. 2016). Yet at times, slack encourages a false sense of
security that incentivizes employees to work on wasteful en-
deavors instead of pursuing innovation that leads to added value
for the market (Nohria and Gulati 1996). In a meta-analysis of
research on slack resources, Daniel et al. (2004) conclude that
further research is needed to understand the effects of slack on
firm performance in different strategic contexts.

This manuscript addresses these gaps by answering the
following questions: (1) What are the effects of experimental
learning and adaptive learning on the novelty and meaning-
fulness dimensions of technological innovation? (2) How are
these effects contingent upon a firm’s unabsorbed slack re-
sources? (3) How do novelty and meaningfulness impact the

firm’s financial performance? This research takes a multi-
method approach by collecting secondary data from
COMPUSTAT and firm patents, and primary data from exec-
utives in 167 high-tech firms. The results show that adaptive
learning heightens meaningfulness but diminishes novelty,
whereas experimental learning hinders meaningfulness.
Also, a firm’s unabsorbed slack resources moderate the rela-
tionships of learning with novelty. In particular, experimental
learning enhances novelty only when a firm has sufficient
unabsorbed slack and, thus, the flexibility to vary resource
levels in concert with experimentation. Finally, the results
suggest meaningfulness increases firm shareholder value both
independently and jointly when considered with novelty.

This manuscript offers several contributions. First, it high-
lights the need and importance of considering technological
innovation in the marketing literature, whereas extant research
in this domain tends to give more attention to product innova-
tion (e.g., Szymanski et al. 2007). For example, a meta-
analysis studying antecedents of product innovation identifies
dimensions of innovation performance such as market share,
sales, return on assets and investment, and profit (De Luca and
Atuahene-Gima 2007). While those aspects of product inno-
vation are certainly important, marketing managers and
scholars can benefit from further study of technological inno-
vation, which provides a foundation for products that solve
unmet market needs to garner such performance outcomes. In
particular, marketers are concerned with solutions that are val-
ued by customers and provide differentiation from competi-
tive offerings. Our research suggests that technological inno-
vation holds the potential to convey such benefits.

Second, this research shows the importance of identifying
novelty and meaningfulness as separate facets of technologi-
cal innovation that ensue from different learning mechanisms.
Notably, experimental learning frequently is considered to be
a fundamental activity for generating innovation due to its
penchant for risk taking and trying out new ideas (Slater and
Narver 2000). However, we find that experimental learning,
when isolated, does not have a significant effect on novelty,
and actually has a detrimental effect on meaningfulness. In
contrast, extant research has found negative outcomes associ-
ated with adaptive learning since it may bias the firm against
new ideas, cause reluctance to pursue unfamiliar knowledge
areas, discourage risk-taking, and misestimate potential op-
portunities on the basis of small samples (Denrell and March
2001). By distinguishing novelty and meaningfulness, our
results suggest that adaptive learning serves to increase mean-
ingfulness, while having a negative effect on novelty. Thus, it
is critical to delineate these two organizational learning ap-
proaches to reveal their divergent influences on the distinct
dimensions of novelty and meaningfulness.

Third, this paper clarifies the relationship between a firm’s
unabsorbed slack resources and technological innovation.
Proponents of organizational slack assert that unabsorbed
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slack is beneficial for providing a discretionary buffer for
firms to pursue undefined opportunities and allow ideas to
be developed in the face of uncertainty. Detractors argue that
surplus resources invite inefficiency, waste, and the pursuit of
projects with unnecessary costs (Daniel et al. 2004). Our re-
search explains such inconsistencies as follows. Experimental
learning alone is insufficient for garnering novelty; rather,
firms should provide unabsorbed slack resources in conjunc-
tion with experimental learning activities to spur novelty. Yet
we also find that unabsorbed slack exacerbates the negative
effect of adaptive learning on novelty. Thus, when coupled
with the appropriate learning mechanism, unabsorbed slack
can benefit firms and help them avoid the negative costs that
often are attributed to surplus resources. Consequently, our
research offers a more nuanced view that the influence of
unabsorbed slack depends on the context of learning and the
separate examination of novelty and meaningfulness.

Fourth, this research establishes empirical linkages be-
tween novelty, meaningfulness, and firm financial value. It is
critical to study these attributes separately because meaning-
fulness is a distinct dimension of innovation that is tied to
stronger performance than considering novelty alone
(Szymanski et al. 2007). Our results suggest that meaningful-
ness increases shareholder value, both independently and
jointly when considered with novelty.

In summary, our research extends the literature on organi-
zational learning by isolating experimental and adaptive learn-
ing and their effects on technological innovation novelty and
meaningfulness to identify specific conditions when unab-
sorbed slack may moderate these relationships, and to connect
those effects to the resulting impact on firm financial
performance.

Conceptual framework

Technological innovation: Novelty
and meaningfulness

Technological innovation provides a key foundation for a firm’s
new product development activities that seek to produce solu-
tions to unmet market needs (Garcia and Calantone 2002). Prior
research has noted the importance of understanding technolog-
ical innovation’s role in driving positive outcomes for firms and
their customers (Sood and Tellis 2005). Frequently, scholars
have focused on the newness of such innovation to explain
why incumbent firms decline while other firms rise to success
(Hill and Rothaermel 2003). With regard to the newness aspect
of innovation, Chandy and Tellis (1998) submit that firms who
leverage technology that is substantially different than existing
technology hold the potential to disrupt competitors by fulfilling
customer needs better than established solutions. In such con-
texts, technological innovation is often defined in terms of its
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degree of novelty, which is identified by its difference from
established knowledge bases (Cardinal 2001; Hill and
Rothaermel 2003).

While novelty has long been an important factor of research
on technological innovation, recent studies parcel out a distinct
dimension that reflects meaningfulness (Stock and Reiferscheid
2014). Meaningfulness considers the extent to which innovation
is useful to customers and important as an input for future inno-
vations. Technological innovations that are valued by the market
tend to influence subsequent innovation activities because their
value is recognized by customers. This usefulness is exhibited
through distinct benefits and value that is provided to current
and future customers (Stock and Zacharias 2011). In contrast,
novelty refers to the extent to which a firm’s technological in-
novation differs from existing technologies within a given do-
main. Thus, whereas novelty is a backward-looking concept that
focuses on newness in comparison with existing knowledge
domains, meaningfulness is a forward-looking notion that re-
flects the future impact on customers and further innovation
development. Consequently, this research delineates technolog-
ical innovation into the two critical dimensions of novelty and
meaningfulness. Table 1 offers definitions of focal constructs
and references.

Organizational learning: Experimental and adaptive
learning

Organizational learning is a process that underpins a firm’s
accumulation, generation, and utilization of knowledge (Bell
etal. 2002), which provides a foundation for a firm to improve
its financial performance (Vorhies et al. 2011). According to
organizational learning theory, a firm’s ability to process
knowledge is crucial for innovation (Cohen and Levinthal
1990). In particular, adaptive learning and experimental learn-
ing represent two key modes of organizational learning that
can affect innovation.

First, adaptive learning refers to the degree to which a firm
scans the environment and adjusts the focus of its technology
development activities to fit contextual conditions (Baker and
Sinkula 1999; Kitchell 1995). A firm can adapt its learning by
integrating external insights into its innovation efforts and by
adjusting its innovation activities with contingency plans for
potential market changes (Chakravarthy 1982). In other
words, adaptive learning concentrates the firm’s knowledge
development on a frame of reference in a specific area. An
organization that engages in adaptive learning analyzes the
environment in which it is situated to consider the options that
are available and responds to this information through inno-
vation (Tyre and von Hippel 1997). With adaptive learning, a
firm senses emerging opportunities and responds accordingly
with its innovation activities (Sinkula 1994). Hence, adaptive
learning is reactive in the sense that it tends to employ a more
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focused trajectory of knowledge development that is ground-
ed in changes that occur in the firm’s environment.

Second, experimental learning is the degree to which an
organization engages in iterative trial-and-error knowledge de-
velopment processes to understand and innovate in less familiar
domains (Levitt and March 1988). Experimentation is motivat-
ed by the goal of achieving insights into emerging technologies
and gaining access to technological areas (Slater and Narver
2000). To achieve these insights, experimentation requires a
process of trial => failure => learning => correction = retrial
(Moorman and Miner 1998a) and a learning-by-doing mecha-
nism to support innovation activities (Huber 1991). This process
encourages the firm to participate in a potentially broader trajec-
tory of knowledge development that is associated with expected
occurrences of failure and retrial. As a result, experimental learn-
ing tends to be more proactive in that it forces the organization to
learn new competencies that may not be based upon recognized
changes in the firm’s environment.

Adaptive learning and experimental learning are
organization-level constructs that differ from the related con-
cepts of exploration and exploitation, which are often depicted
at the project level in the organizational learning literature (e.g.,
Brady and Davies 2004). For example, Huang and Li (2012)
describe exploitative learning as the reuse and refinement of
existing knowledge for specific project performance improve-
ments such as new product development efficiency and speed of
market entry. Other scholars discuss that exploitative learning
develops knowledge about the firm’s existing products and mar-
kets (Vorhies et al. 2011). With regard to technological innova-
tion in particular, exploitation is depicted as building upon
existing technology to improve existing product and market
domains (Gupta et al. 2006). However, adaptive learning does
not necessarily rely upon existing knowledge of products and
markets. Rather, it is a reactive approach that the firm uses to
adjust its learning activities to fit the emergence of threats and
opportunities. Adaptive learning allows the firm to alter its own
internal knowledge sets and thus learn within a specific frame of
reference (Huber 1991). In other words, while exploitative
learning emphasizes the application of existing knowledge to
specific projects and products, adaptive learning emphasizes
the organization’s adjustment to focus its learning activities in
response to contextual conditions.

Similarly, exploratory learning is often described in a pro-
ject context in the organizational learning literature, such as
the acquisition of new knowledge and the use of different
perspectives to stimulate new product ideas and to achieve
more efficient new product development (Huang and Li
2012). The emphasis of exploration is on the identification
and application of knowledge that is new to the firm
(Vorhies et al. 2011). However, some scholars note that mind-
fully scanning for new knowledge often conflicts with a firm’s
willingness to experiment (Day 2014). Conversely, experi-
mentation emphasizes learning-by-doing such that the
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organization focuses on learning from failures and risk-
taking (Levitt and March 1988). Thus, experimental learning
is a proactive learning mechanism by which the firm attempts
various trial-and-error processes before opportunities emerge
in the environment (Zollo and Winter 2002). While explorato-
ry learning focuses on the acquisition and use of new knowl-
edge, experimental learning stresses learning through iterative
trial-and-error activities.

The concepts of adaptive and experimental learning are
strategic firm choices that are neither mutually exclusive nor
interchangeable with the concepts of exploitative and
exploratory learning. For example, Posen and Levinthal
(2012) note that a firm can adaptively learn by generating
new knowledge. When discussing how firms adapt their learn-
ing, they surmise that “the appropriate response to environ-
mental change is not necessarily a strategic shift of effort
toward exploration — indeed, a shift toward exploitation is
sometimes superior” (Posen and Levinthal 2012, p. 588).
Other organizational learning scholars note that experimental
learning may occur irrespective of a firm’s subsequent choice
to pursue exploratory learning or exploitative learning, as
summarized by the following example, “an engineer might
search and experiment to discover a new method of producing
a product, but the organization in which he/she is employed
might then exploit this new innovation for profit” (Gupta et a.
2006, p. 695). In other words, a firm’s adaptive learning and
experimental learning occur at a relatively fundamental level,
while the choice of exploration or exploitation often occurs in
reference to a particular project or outcome. In our research,
we focus on differences in adaptive learning and experimental
learning, and their influences on technological innovation and
firm financial performance. The divergent effects of experi-
mental and adaptive learning on novelty and meaningfulness
are discussed below. Figure 1 depicts the conceptual model
and hypotheses.

Connecting organizational learning with novelty
and meaningfulness

First, we consider the effects of experimental learning. The
generation of novelty demands that organizations constantly
challenge their long-held assumptions about technology de-
velopment (Sethi et al. 2001). Novelty requires firms to devi-
ate from their comfortable domain of expertise by incorporat-
ing new perspectives and ideas into their innovation efforts
(Ahuja and Lampert 2001). Experimental learning moves the
firm away from its established competencies (Huber 1991)
and facilitates the firm’s ability to improvise its innovation
behaviors and gain new perspectives in unfamiliar
knowledge areas. As Moorman and Miner (1998a) note, ex-
perimental learning provides an important approach to evalu-
ate different methods, techniques, languages, and tools, with
the potential to add novel knowledge to organizational
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Fig. 1 Conceptual model and hypothesized relationships

memory. Further, by permitting mistakes, experimental learn-
ing provides technology developers with more flexibility to
develop new competencies in unfamiliar areas and accepts
more risk in the pursuit of unique innovation opportunities.
Such risk-taking attempts are crucial for developing novel
technologies whose outcomes are often uncertain (Chandy
and Tellis 1998; Levinthal and March 1993).

However, experimental learning tends to be broader and
requires a firm to try unfamiliar tools, methods, and cognitive
styles. The uncertainty associated with experimental trial-and-
error learning creates hurdles to understanding knowledge re-
lationships in narrow technological domains (Zahra and
George 2002). An overemphasis on experimentation may
cause the organization to look past opportunities when such
trial-and-error learning is not connected to fulfilling needs
identified in the external environment (Levinthal and March
1993). Experimental learning may divert the firm away from
knowledge accumulation and development of a critical mass
in specific areas that are necessary to advance ideas that have
high potential for additional market breakthroughs (Zhao
2006). Consequently, experimental learning is linked to low
meaningfulness if the experimentation is not connected to
fulfilling needs that the external marketplace defines as valu-
able. Therefore, we hypothesize that:

HI: A firm’s experimental learning (a) positively influences
novelty but (b) negatively influences meaningfulness.

In contrast, our framework predicts that adaptive learning
has opposite relationships with novelty and meaningfulness.
Adaptive learning supports the pursuit of meaningful technol-
ogies by aligning the organization’s knowledge activities with

external, emerging opportunities. Pursuit of specific technol-
ogy opportunities influences the firm’s accumulation of
knowledge in narrow areas, reinforces biases in favor of re-
producible results, and influences the firm to seek further
learning within a specific domain (Denrell and March 2001).
A focus on known technology opportunities motivates the
firm to concentrate its knowledge competencies in areas that
should have greater impacts on meaningful innovation devel-
opment (Zhou et al. 2005). This focus prompts the firm to
adjust its technology activities to meet changing market needs
that are identified through the firm’s adaptive learning ap-
proach, which encourages the use of knowledge competencies
in response to external conditions. As a result, the organization
uses its accumulated knowledge to understand and seize such
external opportunities (Argyris and Schon 1978). As the firm
responds to areas valued by the environment, adaptive learn-
ing encourages meaningful knowledge activities that have
greater impacts on future innovation development.

However, adaptive learning is disadvantageous for novelty.
Because it reacts to emerging opportunities, adaptive learning
tends to engage in focused search (Huber 1991). That is, the
firm searches narrowly for solutions to specific opportunities
identified in its environment. Thus, “the resulting learning
boundary ... constrains organizational learning to the adaptive
variety, which usually is sequential, and focused on issues or
opportunities that are within the traditional scope of the orga-
nization’s activities” (Slater and Narver 1995, p. 68). The
sequential sampling approach of adaptive learning biases
firms against unfamiliar technologies and constrains them
from seeking distant knowledge (Denrell and March 2001).
Firms that are highly proficient with a narrow technology
trajectory often encounter difficulty with pursuing unfamiliar
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routines and technologies, a dilemma that is referred to as the
“competency trap” (Levinthal and March 1993). In other
words, adaptive learning makes the firm prefer innovation
activities that meet known opportunities, which tends to min-
imize novelty. Therefore, we hypothesize that:

H2: A firm’s adaptive learning (a) negatively influences
novelty but (b) positively influences meaningfulness.

Moderating role of unabsorbed slack resources

While experimental and adaptive learning are associated with
technological innovation, strategic influences managed by the
firm significantly affect these mechanisms (Nonaka 1994). One
specific strategic influence, slack resources, holds particular im-
portance for organizational learning and innovation (Nohria and
Gulati 1996). Our research focuses on unabsorbed slack
resources because unabsorbed slack is highlighted by literature
examining the influence of slack on innovation (Subramanian
and Nilakanta 1996; O’Brien and David 2014). Unabsorbed
slack entails excess resources that are “more easily deployable
in support of innovation activity” (Nohria and Gulati 1996, p.
1247) compared to absorbed slack, which is already committed
within the organization (Singh 1986). In other words, unabsorbed
slack is more easily accessible for innovation activities than
absorbed slack (O’Brien and David 2014; Tan and Peng 2003).

Unabsorbed slack is complementary when the firm is en-
gaged in experimental learning because it offers “excess, un-
committed liquid resources” (Singh 1986, p. 567) that can be
allocated to various technology alternatives. For experimental
learning, a high level of unabsorbed slack resources “allow
[the] pursuit of risky innovative projects because it protects
[the organization] from uncertain success of those projects,”
and thus facilitates a culture of experimentation (Nohria and
Gulati 1996, p.1247). As a result, unabsorbed slack accom-
modates greater managerial discretion to choose among po-
tential innovation paths (Tan and Peng 2003). Additionally,
unabsorbed slack plays a vital role in resolving internal con-
flicts among R&D developers who compete for limited re-
sources when attempting to advance novel technologies
(Bourgeois 1981). Thus, our conceptual framework proposes
unabsorbed slack resources as a positive moderator affecting
experimental learning’s relationship with novelty.

Similarly, unabsorbed slack resources can have a beneficial
influence on experimental learning’s effect on meaningfulness.
The uncertainty and variability associated with experimental
learning makes it difficult to gauge ex ante a sufficient level of
resources required to garner meaningful technological innova-
tion. When coupled with experimental learning, unabsorbed
slack provides the firm with flexibility to pursue projects that
may not appear justifiable from the perspective of strict internal
financial controls but may hold high potential to impact future
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developments (Tan and Peng 2003). Creating meaningful tech-
nological innovation via experimental learning requires a long-
term perspective that affords developers the patience needed to
test ideas and prototypes. Unabsorbed slack allows the firm more
latitude to adjust resource levels as experimentation progresses
(Huang and Li 2012). Thus, unabsorbed slack serves to attenuate
the negative effect of experimental learning on meaningfulness.
However, unabsorbed slack resources may negatively in-
fluence adaptive learning’s effects on novelty and meaning-
fulness. Unabsorbed slack provides excess internal resources
that promote wasteful behavior by adaptive learners (Nohria
and Guliati 1996). The presence of unabsorbed slack dimin-
ishes discipline and control over innovation projects while
creating inefficiencies that self-reinforce the firm’s technolog-
ical efforts (Wu and Tu 2007). Frequently, this leads to an
organizational rigidities paradox in which the adaptive firm
becomes comfortable with a known area to the extent that the
deeply embedded knowledge creates obstacles for novelty
(Leonard-Barton 1992). In other words, unabsorbed slack re-
sources may worsen adaptive learning’s effect on novelty.
Moreover, unabsorbed slack resources can be detrimental
to adaptive learning’s positive effects on meaningfulness.
Unabsorbed slack can breed complacency within an adaptive
firm by discouraging sensitivity to changes in the external
environment (Nohria and Gulati 1996). Cheng and Kesner
(1997, p. 3) argue that firms use slack resources “to buffer
environmental influences” such that “the presence of slack
might actually reduce a firm’s aggressiveness in responding
to environmental shifts.” The disincentive to aggressively re-
spond to external changes encourages self-satisfaction, which
can become a prevalent cultural value within the firm that is
susceptible to the organizational rigidities paradox (Leonard-
Barton 1992). Such rigidities discourage the firm from
adjusting to subsequent environmental changes and often lead
to less valuable future innovations (Morgan 2012). By reduc-
ing the adaptive organization’s sensitivity toward external
change, unabsorbed slack serves to weaken adaptive learn-
ing’s effect on meaningfulness. Thus, we hypothesize that:

H3: The moderating effect of unabsorbed slack resources (a)
intensifies the positive effect of experimental learning on
novelty, (b) attenuates the negative effect of experimental
learning on meaningfulness, (c) intensifies the negative
effect of adaptive learning on novelty, and (d) attenuates
the positive effect of adaptive learning on meaningfulness.

Novelty, meaningfulness, and firm financial
performance

The organizational learning literature suggests that firms’ in-
novation directly contributes to their competitive advantage
and financial value (Amit and Schoemaker 1993; Bell et al.
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2002). An important indicator of firm financial performance is
shareholder value (Tobin’s q), which is the relationship of the
stock market valuation of the firm to its total assets (Lee and
Grewal 2004). As critical dimensions of technological inno-
vation, both novelty and meaningfulness can significantly en-
hance shareholder value. Novelty provides value to the firm
by offering differentiation, which increases the difficulty of
imitation and substitutability by competitors (Wuyts et al.
2004). In contrast, meaningfulness heightens the value of a
firm’s technological innovation by being appropriate and use-
ful for customers (Im and Workman 2004).

In addition to their independent effects on shareholder val-
ue, these two dimensions may interact to jointly enhance
shareholder value. Some technological innovation achieves
the effect of being both novel and meaningful as inputs for
new product outcomes. For example, the original Apple
iPhone was quite different from existing cellphones yet was
also very impactful for future innovations in the cellphone
category. While not all technological innovation excels at both
novelty and meaningfulness, researchers suppose that innova-
tions that incorporate both dimensions are able to more strong-
ly affect firm performance (Szymanski et al. 2007). We share
this perspective that novelty may synergistically increase the
effect of meaningfulness (Nakata et al. 2018). When the nov-
elty of a technological innovation seems unfamiliar to the
market, then the meaningfulness of the same innovation can
help the market to recognize the importance, usefulness, and
potential value of its novelty. Similarly, the firm can better
leverage meaningful, high-impact technological innovation
to enhance shareholder value by protecting and sustaining its
competitive position with the novelty of such innovation.
Novelty exhibits unique differences from existing ideas
(Ahuja and Lampert 2001; Chandy et al. 2006), and such
uniqueness makes it more difficult for competitors to imitate
the firm’s innovation. Consequently, since some technological
innovation exhibits both novelty and meaningfulness, we con-
sider the joint effects of these dimensions on firm perfor-
mance. Thus, we hypothesize that:

H4: A firm’s technological innovation (a) novelty and (b) mean-
ingfulness, as well as (c) the interaction of novelty and
meaningfulness, have positive effects on shareholder value.

Empirical methodology

Our data sources include archival data about firm patents,
COMPUSTAT, and a primary survey of senior executives.
All firms in the sampling frame were drawn from high-tech
industries such as computers and related products (standard
industrial classification [SIC] codes 3571-3577), electronic
equipment (SIC 3600), semiconductors (SIC 3674), computer
processing (SIC 7374), and pharmaceuticals (SIC 2834).

High-tech industries are frequently selected for the study of
innovation and firm performance (e.g., Slater et al. 2007,
Szymanski et al. 2007). In high-tech industries, technological
innovation is a key means to ensure long-term firm perfor-
mance and competitive advantage. Moreover, firms tend to
rely on patents to protect their innovations as intellectual prop-
erty (Jaffe and Trajtenberg 2002). The COMPUSTAT and
Delphion databases provide complete data for 752 firms re-
garding technological innovation novelty and meaningful-
ness, Tobin’s ¢, unabsorbed slack resources, firm size, and
R&D intensity. Table 1 describes the variables, measurements,
and sources of data.

Secondary data

Novelty and meaningfulness Since a firm’s technological inno-
vation portfolio accumulates over time and involves knowledge
across different domains, our research relies on secondary data
about firm patents to measure novelty and meaningfulness.
Patents serve as suitable proxies for intermediate innovation
activities (Matzler et al. 2015; Prabhu et al. 2005), especially
for firms in the sampled industries, which tend to codify their
technological innovation as patents (Jaffe and Trajtenberg
2002). Market and regulatory mechanisms incent patents to be
an objective measure. When applying for a patent, a firm is not
induced to cite other patents unless it is necessary because citing
other patents reduces the scope and claims of the firm’s own
patent. Meanwhile, patent examiners check that the new patent
appropriately cites existing patents. Thus, there are opposing
forces that encourage the patent to neither overstate nor under-
state its reliance upon codified knowledge (Bonaccorsi and
Thoma 2007; Chandy et al. 2006). Following prior research
(Chandy et al. 2006; Prabhu et al. 2005), this study utilizes the
Thompson Scientific Delphion database, a comprehensive data-
base that includes all U.S.-granted patents since 1964.
Technological innovation portfolios consist of patents granted
by the U.S. Patent and Trademark Office from 1999 to 2003. To
construct the portfolios, any firms that possess too few granted
patents (less than five) are deleted.

When a patent is granted, a public document is created that
contains two types of citations: backward and forward.
Backward citations refer to previous patents on which the
granted patent builds and, thus, represent the extent to which
the granted patent makes a novel contribution beyond the
prior state of knowledge (Jaffe and Trajtenberg 2002). Few
or no backward citations indicates a lower reliance on existing
knowledge. Instead, such patents suggest a departure from
existing patents to create new knowledge (i.e, higher novelty).
In contrast, numerous backward citations suggest a trail of
knowledge spillovers flowing from prior patents (Bonaccorsi
and Thoma 2007) such that the granted patent relies more
heavily on existing innovation knowledge (i.e., lower novelty)
(Chandy et al. 2006).
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This conceptualization and measure of novelty is different
from patent originality. In existing research that utilizes pat-
ents, originality is based on the premise that a patent that cites
a wide range of divergent ideas is characteristic of research
that is highly original (Hall et al. 2001). While building upon
numerous existing patents can yield original solutions, re-
searchers suggest that building ideas within existing patented
domains may constrain the invention of novel solutions that
are unprecedented and break away from prevailing knowledge
(Ahuja and Lampert 2001). Further, backward citations repre-
sent an important means to protect firms from intellectual
property infringement allegations, so utilizing backward cita-
tions as a measure of novelty seems particularly appropriate
(Jaffe and Trajtenberg 2002). Consistent with prior studies
(e.g., Chandy et al. 2006), this research uses the average num-
ber of backward citations in a firm’s patent portfolio as a
reverse-coded measure of novelty.

Forward citations, in contrast, indicate the number of future
patents that cite an existing focal patent. Forward citations are
frequently used by researchers to measure the importance of
ideas that are codified in the form of patents (Chandrasekaran
and Tellis 2011; Chandy et al. 2006), the patents’ economic
value (Matzler et al. 2015; Reitzig 2003), and the patents’
usefulness due to high correlations with industry awards, ex-
pert opinions, and measures of social value (Fleming and
Sorenson 2001). Since meaningfulness comprises the degree
to which a firm’s technological innovation affects future inno-
vation development, the number of forward citations in a
firm’s patent portfolio represents a valid proxy (Jaffe and
Trajtenberg 2002). Our empirical modeling approach ac-
counts for the time truncation issue associated with forward
citations as follows. An older patent tends to be cited more
often than a more recent patent because the older patent has
more time to be cited. To address this issue, we calculated the
annual number of forward citations after the patent is granted
and average the annual forward citations across a firm’s patent
portfolio to obtain a measure of meaningfulness.

Shareholder value Consistent with previous studies (Lee and
Grewal 2004; Srinivasan 20006), this research uses Tobin’s q as
ameasure of shareholder value. Tobin’s q is a forward-looking
measure based on stock market prices that reflects future per-
formance and a firm’s long-term profitability (Lee and Grewal
2004). Moreover, Tobin’s q is “risk adjusted, independent of
industry, and provides a good indicator of shareholder value”
(Morgan and Rego 2006, p. 427). This research employs
Chung and Pruitt’s (1994) method to calculate Tobin’s q:

_ MVE + PS + DEBT
a TA

q
where MVE is the closing price of shares at the end of the

financial year X number of common shares outstanding, PS is
the liquidation value of outstanding preferred stock, DEBT
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equals (current liabilities — current assets) + (book value of in-
ventories) + (long-term debt), and TA is the book value of total
assets. This study adopts a measure of Tobin’s q for the year
2004.

Unabsorbed slack resources As suggested by Bourgeois
(1981) and Tan and Peng (2003), this research uses the ratio
of retained earnings to total assets to measure unabsorbed
slack resources. Retained earnings reflect the resources that
a firm elects to conserve as strategic options to allocate and
deploy in a discretionary manner (Fang et al. 2008b). The ratio
of retained earnings to total assets controls for the effects of
firm size (i.e. total assets), such that larger firms need greater
amounts of retained earnings. These data were obtained from
COMPUSTAT between 1999 and 2003.

Primary survey data

Because the secondary data lack proxies for experimental
learning and adaptive learning, we utilized a primary survey.
This survey develops new measures of experimental and
adaptive learning using the procedures recommended by
Churchill (1979) and Gerbing and Anderson (1988).
Initially, 10 interviews were conducted with executives from
different high-tech firms. These interviews and an extensive
review of previous studies were used to develop preliminary
versions of the measurement scales. Subsequently, surveys
were sent to a sample of 30 executives to verify the appropri-
ateness of terminology and clarity of the instructions. In re-
turn, 11 questionnaires were received that indicated the survey
instrument was generally sound, though a few items were
modified for clarity.

Contact information was obtained from two commercial
lists and company websites for all but 83 of the 752 organiza-
tions compiled in our archival data. Thus, the survey sampling
frame consists of 669 firms. Each potential respondent was
contacted by telephone and prequalified based upon their
knowledge of their firm’s learning activities. This approach
follows prior researchers in the learning orientation domain
who contend that organizational learning tends to be relatively
stable and influences a firm’s current performance (Baker and
Sinkula 1999). As a result, 268 executives who met the
prescreening criteria agreed to participate in the study. Each
qualified executive received a cover letter and survey in 2003.
After follow-up phone calls and a second distribution of the
survey two weeks subsequent to the first, 182 responses were
received. Respondent names and firms of completed surveys
were matched to the contact information gathered in the sec-
ondary data. Responses were eliminated if the names and
firms did not match the archival data, contained too many
missing values (more than 5%), or indicated inadequate levels
of knowledge and involvement in the firm’s strategic decision
processes (less than 4 on a 7-point scale). This approach
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yielded 167 usable responses. No significant differences exist
between early and late respondents (Armstrong and Overton
1977). The respondents include senior vice presidents, vice
presidents, senior marketing managers, project managers,
and product managers.

For experimental learning, five items were created to mea-
sure the extent that the firm emphasizes and engages in exper-
imentation and iterative trial-and-error learning processes to
understand and develop technological knowledge even if the
outcomes are uncertain. For adaptive learning, five items mea-
sure the extent that the firm scans the environment for poten-
tial opportunities, monitors the innovation activities of indus-
try leaders, and adjusts its learning efforts accordingly. As
shown in the Appendix, both measures provide acceptable
coefficient alphas (.85 for experimental learning; .84 for adap-
tive learning).

Measurement model

The constructs measured via the survey (experimental learn-
ing, adaptive learning, and environmental dynamism) were
examined for unidimensionality and convergent validity with
confirmatory factor analysis (CFA). As shown in the
Appendix, the CFA model suggests acceptable fit indices.
All items load on their respective constructs with each loading
significant at the .01 level, in support of convergent validity
(Anderson and Gerbing 1988). To assess the constructs’ dis-
criminant validity, we compared an unconstrained CFA model
with a CFA model in which the correlation between a pair of
constructs is constrained to 1. The unconstrained model fits
significantly better than the constrained model (Bagozzi et al.
1991). The pairwise chi-square difference tests indicate that in
each case, the chi-square difference statistic is significant at

test of discriminant validity as the average variance extracted
by each construct is greater than the squared correlation be-
tween any two constructs.

At the industry level, the analysis controls for environmental
dynamism since prior research in this area often notes the poten-
tial effect of turbulent environments on innovation (Im and
Workman 2004; Singh 1986). Specifically, five 7-point Likert
scale items were adapted from Jaworski and Kohli (1993) to
evaluate the extent to which customer preferences, technology,
and competitors’ actions change rapidly and unpredictably. The
coefficient alpha for this measure is .81. At the firm level, control
variables were utilized for innovation stock, R&D intensity, and
firm size, using data from COMPUSTAT. Innovation stock is
measured as the number of patents granted and normalized via
a natural log-transformation. R&D intensity is measured as the
average ratio of R&D expenditures divided by sales (Prabhu et al.
2005). Firm size is measured as the log-transformation of the
average number of employees. Finally, to avoid common method
bias, this research follows prior recommendations of Podsakoff
et al. (2003) to use multiple data sources; the primary survey is
used for independent variables while archival data are used for
dependent variables (Rindfleisch et al. 2008). This multi-method
approach prevents concerns over common method bias. Table 2
displays the descriptive statistics and correlation matrix.

Analysis and results

The model is summarized in the following three equations.

Tobin's q = &g + &1 IM + &12IN + o 3IM “IN

+ aafirmsize + o;sR&D + o¢i61S

the .01 level, in support of discriminant validity. Also, all pairs + xi7ED + e (1)
of constructs pass Fornell and Larcker’s (1981) more stringent
Table 2  Descriptive statistics and correlation matrix
Constructs Means  Standard deviations  Correlations
1 2 3 4 5 6 7 8 9 10
1 Tobin’s q 1.13 1.28 1.00
2 Experimental learning 3.95 1.19 -.05 1.00
3 Adaptive learning 4.32 1.32 .07 -.13  1.00
4 Tnnovation meaningfulness 0.65  0.69 A8 -160 157 1.00
5 Innovation novelty (reverse coded)  58.35 34.04 .04 -.11 155 28" 1.00
6 Unabsorbed slack resources 0.05 0.47 .02 .07 .03 -.16" .10 1.00
7 Innovation stock 245 0.72 12 -220 12 .09 -.02 -.03 1.00
8 R&D intensity 0.25 0.89 .09 .02 .09 20" -01 .02 1 1.00
9 Firm size 534 286 -07 -.04 -.07 05 -.08 -.02 26 -.12 100
10 Environmental dynamism 4.00 1.34 -04 -0 -.12 -.06 .07 .07 .03 11 .06 1.00

#kp< 01;% p< .05
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IM = &y + 1AL + 0 EL 4+ 3SR + o4 AL"SR + a5 EL"SR 2)

+ xpqfirmsize + 027R&D + 0tgIS + p9ED + e

IN = ®30 + (X31AL + OC32EL + 0(33SR + 0634AL*SR + 0(35EL*SR
+ OC;(,ﬁVmSiZE + OC37R&D + OC3gIS + O(j,gED +e3

Where IM = innovation meaningfulness, IN = innovation
novelty, IS = innovation stock, AL = adaptive learning, EL =
experimental learning, SR = unabsorbed slack resources, and
ED = environmental dynamism.

We employ path analysis because structural equation
modeling allows the equations to be tested simultaneously.
Both independent and moderating variables are mean-
centered to reduce potential multicollinearity issues (Aiken
and West 1991). Results appear in Table 3.

Hla, which hypothesizes a positive effect for experi-
mental learning on novelty, is in the hypothesized direc-
tion but is not statistically significant and is thus not sup-
ported (3 =.09, n.s.). However, H1b, which argues a neg-
ative effect for experimental learning on meaningfulness,
is supported (3 =-.14 p<.05). Both H2a and H2b are
supported, as adaptive learning negatively affects novelty
(p=-.13, p<.05) and positively affects meaningfulness
(f =.15, p<.05). With regard to the moderating effects of
unabsorbed slack resources, H3a is supported because un-
absorbed slack positively moderates the relationship be-
tween experimental learning and novelty (f =.21,
p <.05). However, H3b is not supported because the mod-
erating effect of unabsorbed slack on the experimental
learning—innovation meaningfulness relationship is not
significant (3 =—.04, n.s.). H3c is supported in that a

firm’s unabsorbed slack negatively moderates the relation-
ship between adaptive learning and novelty (f =-.18,
p <.05), while H3d is not supported because the moder-
ating effect on the adaptive learning—innovation meaning-
fulness relationship is not significant (3 =.05, n.s.).

The final hypotheses test the relationship among novelty,
meaningfulness, and shareholder value. H4a, which predicts
that novelty positively impacts shareholder value, is not sup-
ported (3 =—0.09, n.s.). However, H4b is supported because
meaningfulness positively affects shareholder value (3 =.16,
p <.05). Finally, the interaction between novelty and mean-
ingfulness has a positive effect on shareholder value, in sup-
port of H4c (f =.13, p<.05).

Discussion and implications

This research delineates the organizational learning modes
of experimental and adaptive learning, and distinguishes
technological innovation into the separate dimensions of
novelty and meaningfulness, to examine the effects of
learning on novelty and meaningfulness, together with
unabsorbed slack resources, and their impact on share-
holder value. Overall, the analysis indicates that experi-
mental learning and adaptive learning have opposite ef-
fects on novelty and meaningfulness. The external focus
of adaptive learning heightens the firm’s sensitivity to
environmental conditions that are more closely linked
with meaningfulness. This sequential learning mode
guides the firm to adapt its learning to extend the firm’s
knowledge in response to emergent market opportunities.
By pursuing areas that are valued by the environment, the

Table 3 Results of path analysis

Variables Dependent variables (Standardized coefficients)
Innovation Innovation Tobin’s q
meaningfulness novelty

Control variables

Innovation stock .04 .07 .04
R&D investment 22" -.03 07
Firm size 06 -07 -.08"
Environmental dynamism -.09" .07 —.04

Independent variables

Experimental learning -14 09 -
Adaptive learning 15" -13" -
Unabsorbed slack resources -15" —-.08 -
Innovation novelty - - -.09
Innovation meaningfulness - - 16"
Moderating effects

Experimental learning * Unabsorbed -.04 21" -
Adaptive learning * Unabsorbed slack resources .05 -18" -
Innovation novelty * Innovation meaningfulness - - 13"
R? 13 .07 06

Fit Indices: Chi-square (d.f. = 15): 79.78; GFI: .93; CFI: .93; NFI: 0.89; RMSEA: .07

##p < 01; *p<.05:7p <.10
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firm’s technological innovation exhibits higher meaning-
fulness. Yet by reacting to external conditions, adaptive
learning encumbers novelty. Firms that emphasize adap-
tive learning tend to work more narrowly on solutions for
specifically identified domains. Such firms may myopical-
ly focus on known external opportunities that fall within a
more limited scope of knowledge. This focus biases firms
against unfamiliar knowledge areas and constrains organi-
zations from pursuing distant domains that may hold the
potential for greater innovation novelty.

In contrast, the results find a negative effect for exper-
imental learning on meaningfulness. This could be due to
an over-emphasis on trial-and-error experimentation,
which may discourage the firm from accumulating
domain-specific expertise to cultivate meaningful technol-
ogies that have a high impact on future innovation.
Experimentation sometimes leads to unexpected benefits,
but these discoveries are not always codified by the firm
to become part of the organization’s knowledge that
guides future innovation activities (Moorman and Miner
1998b). Additionally, our moderated results suggest that
experimental learning enhances novelty only when a firm
has sufficient unabsorbed slack resources to adjust its re-
source allocation in concert with experimentation. The
excess, uncommitted slack permits developers to avoid
competing with internal groups over limited resources.
This flexibility facilitates the pursuit of risky technologies
without having to give preference to ideas that are less
risky but have a lower probability of failure. Taken to-
gether, these findings suggest that when novelty is a de-
sired attribute of technological innovation, unabsorbed
slack resources should be deployed in conjunction with
the strategic use of experimental learning.

To demonstrate the interaction of experimental learning
with unabsorbed slack resources, a simple slope analysis
considers conditions of high unabsorbed slack (one stan-
dard deviation above the mean) and low unabsorbed slack
(one standard deviation below the mean). As Fig. 2, Panel
A, reveals, experimental learning has a positive effect on
novelty when unabsorbed slack is high, but a negative
effect on novelty when unabsorbed slack is low. Thus, a
lack of unabsorbed slack encumbers experimental learn-
ing’s benefits for novelty. This negative scenario may oc-
cur if the firm has insufficient latitude to pursue long-term
projects with uncertain outcomes. Combining these results
with the insignificant relationship between experimental
learning and novelty suggests that experimental learning
spurs novelty only when a firm has sufficient unabsorbed
slack resources and, thus, the necessary flexibility to al-
locate resources to accommodate experimentation. In con-
trast, Fig. 2, Panel B, indicates that a high level of unab-
sorbed slack appears to amplify the negative effect of
adaptive learning on novelty.
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Fig. 2 a Experimental learning and novelty. b Adaptive learning and
novelty. ¢ Innovation meaningfulness, novelty, and Tobin’s q

Additionally, we note that neither of the interactions of
unabsorbed slack with experimental and adaptive learning
are statistically significant in their effects on meaningful-
ness. Prior scholars suggest that slack is associated with
managerial changes in routines to pursue development of
varied product ideas (Katsikeas et al. 2016) and that slack
may diminish discipline in innovation projects (Stock
et al. 2013). Accordingly, slack may not offer the appro-
priate resources to focus firms’ learning efforts on tech-
nological opportunities that are defined as valuable by the
external environment. Thus, our findings suggest that it is
not necessary for firms to provide unabsorbed slack
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resources when they engage in learning activities to pur-
sue innovation meaningfulness.

Ultimately, the results empirically establish the effects
of technological innovation on firm shareholder value. In
particular, meaningfulness has a positive, direct impact on
shareholder value. Additionally, the findings reveal how
firms may combine the two dimensions of technological
innovation to achieve higher firm performance. To demon-
strate the interaction of novelty and meaningfulness, a sim-
ple slope analysis considers the effects under conditions of
high novelty and low novelty. Figure 2, Panel C, shows
that meaningfulness has a more pronounced positive effect
on firm performance when novelty is high. In other words,
novelty and meaningfulness contribute to a firm’s financial
value through different, yet complementary, mechanisms.
This insight underscores the necessity of treating novelty
and meaningfulness as separate dimensions that can inde-
pendently, and jointly, drive shareholder value.

Theoretical implications

These results have several theoretical implications. First,
novelty and meaningfulness are often treated as congruent
aspects of technological innovation, which creates a bi-
ased picture of the connection of organizational learning
mechanisms to innovation in different strategic contexts.
A meta-analysis by Szymanski et al. (2007) shows that
there is great variance in the measures used to study in-
novation. Their review suggests consensus among re-
searchers that novelty is a core dimension of innovation.
However, they also reveal that innovation measures
should include a dimension of meaningfulness, which ex-
hibits a much stronger relationship with performance out-
comes than studies that only use the novelty dimension
(Szymanski et al. 2007). Our manuscript seeks to build
upon this innovation literature, as well as more recent
studies that now recognize the importance of this distinc-
tion (e.g., Stock and Reiferscheid 2014), by theoretically
distinguishing novelty and meaningfulness to deepen mar-
keting researchers’ understanding of the differences be-
tween, and performance outcomes of technological
innovation.

Second, by considering the separate dimensions of
novelty and meaningfulness, theory is more likely to
unearth new insights into the foundations and roles of
technological innovation. This perspective is especially
important to cultivate further research on technological
innovation in the marketing literature, which has tended
to give greater focus to the study of product innovation.
To that end, we incorporate the organizational learning
literature by defining and measuring two distinct
organizational learning approaches that influence novelty
and meaningfulness. In doing so, the results provide
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explanations for the conflicting findings regarding
organizational learning and innovation that have been
encountered in prior research. For example, Moorman
and Miner (1997) find that the level of organizational
memory that results from organizational learning activities
may have a negative connection to innovation, whereas
others scholars suggest a positive relationship between
learning and innovation (e.g., Zhou et al. 2005). Our re-
search suggests that these discrepancies may be explained
by differences in the mode of organizational learning (i.e.
experimental and adaptive). The opposite effects of exper-
imental and adaptive learning on novelty and meaningful-
ness imply that the learning—innovation relationship must
be understood according to different learning styles and
separate considerations of novelty and meaningfulness.
The contrasting findings of adaptive and experimental
learning with novelty and meaningfulness underscore the
need for marketing scholarship to embrace a more fine-
grained conceptualization of technological innovation to
facilitate further research in this domain.

Third, this manuscript’s results offer a nuanced expla-
nation for the inconsistencies that prior studies have en-
countered in the relationship between organizational slack
resources and innovation (Nohria and Gulati 1996). The
effects of slack resources conflict because unabsorbed
slack provides more flexibility and eases internal tensions
for the benefit of some aspects of learning’s relationship
with technological innovation, but also breeds inertia and
complacencies that harm other areas of learning’s relation-
ship with technological innovation. Our research shows
that the effects of a firm’s unabsorbed slack may depend
on the context of the firm’s learning mode, because unab-
sorbed slack has opposite moderating effects for influenc-
ing adaptive and experimental learning’s relationships
with novelty. To garner novelty, the moderating effects
suggest that unabsorbed slack should be coupled with
experimental learning.

Managerial implications

The findings of this research offer substantive implica-
tions for marketers seeking to develop a successful tech-
nological innovation strategy. The achievement of techno-
logical innovation meaningfulness and novelty is chal-
lenging for managers and requires the strategic alignment
of innovation goals and organizational learning activities
with the effective allocation of unabsorbed slack re-
sources. We decompose the challenges of technological
innovation into three key relationships: (1) the impact of
organizational learning modes on novelty and meaningful-
ness, (2) the moderating influence of unabsorbed slack
resources on the effects of organizational learning on nov-
elty and meaningfulness, and (3) the impact of novelty
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and meaningfulness on shareholder value. The results pro-
vide guidance for firms to strategically leverage different
organizational learning approaches to effectively pursue
the appropriately aligned goals. Further, we document
the effects of these relationships, which may help practi-
tioners to effectively manage their interdependencies.

To create an appropriate strategy, managers should first
determine which type of technological innovation they
seek to achieve. Technological innovation meaningfulness
offers value that the market recognizes both immediately
and in the future, whereas novelty offers value by increas-
ing the difficulty of imitation and substitutability by com-
petitors. Our results advise firms seeking technological
innovation meaningfulness to use adaptive learning, with
its focus on aligning the organization’s knowledge activ-
ities with external conditions, while restricting the avail-
ability of unabsorbed slack resources. Similarly, managers
faced with a lack of unabsorbed slack resources should
encourage adaptive learning as a viable path to achieving
technological innovation meaningfulness. In contrast,
managers seeking technological innovation meaningful-
ness are cautioned to avoid experimental learning due to
its negative influence.

If a firm seeks technological innovation novelty, our
research advises managers to utilize experimental learn-
ing in conjunction with the deployment of unabsorbed
slack resources. Although we find that experimental
learning alone is insufficient to garner novelty, man-
agers should provide unabsorbed slack resources in
concert with the use of experimental learning to facil-
itate the pursuit of riskier ideas that may seem uncer-
tain, yet are connected with greater novelty. In con-
trast, our research advises managers that a focus on
adaptive learning harms novelty. The reactive approach
of adaptive learning may cause firms to be reluctant to
consider unfamiliar knowledge areas that could provide
opportunities for greater novelty. Moreover, a high lev-
el of unabsorbed slack resources combined with adap-
tive learning produces an unfavorable interaction effect
to the further detriment of novelty. Instead, managers
should avoid reliance upon adaptive learning, and es-
pecially the combination of adaptive learning with a
misallocation of unabsorbed slack resources, if they
seek novelty as a goal. Consequently, our research rec-
ommends that a mere focus on organizational learning
activities is inadequate to yield technological innova-
tion novelty, since the type of learning mechanism
must be considered concurrently with unabsorbed slack
resources to understand their interaction effects. Thus,
organizational learning modes and unabsorbed slack re-
sources should be implemented purposefully to foster
the desired characteristics of the firm’s technological
innovation strategy.

Finally, we advise managers of the potential payoff to
shareholder value that firms may expect to achieve from
their technological innovation strategy. In particular, for
firms in which increasing shareholder value is a primary
goal, we propose that the meaningfulness aspect of tech-
nological innovation should not be overlooked by man-
agers since it has a direct impact on firm financial perfor-
mance. Although managers often emphasize the novelty
aspect of innovation, our empirical results indicate that
technological innovation meaningfulness drives share-
holder value. Moreover, while meaningfulness provides
direct value, novelty amplifies this effect to provide joint
financial returns. By helping the firm protect its compet-
itive position through differentiation from existing knowl-
edge bases, novelty works in conjunction with meaning-
fulness to produce synergistic value that is of interest to
firms and their shareholders. This finding is crucial for
firms managing their technological innovation portfolios
since not including meaningfulness results in incorrect
conclusions about the impact of novelty on shareholder
value. These implications are especially relevant for firms
competing in high-tech industries, where technological
innovation is critical for firm success.

Limitations and future research

This research contains several limitations that offer poten-
tial opportunities for future studies. With regard to patent
data, our operationalization of novelty is supported by pri-
or literature (Ahuja and Lampert 2001; Chandy et al.
2006), yet it is not the only means to measure novelty.
For example, some researchers have suggested novelty is
sometimes achieved through a unique recombination of
existing knowledge (Yang et al. 2010). Moreover, although
previous studies have adopted patent citation information
as a measure of novelty and meaningfulness, patents do not
capture all aspects of technological innovation. Future
studies could adopt measures based on other important
factors, such as market entry timing, development costs,
product sales, and customer satisfaction (Cankurtaran
et al. 2013). A broader collection of innovation input and
output measures would offer supplemental managerial im-
plications for firms that do not emphasize patents as a core
part of their technological innovation strategy.

Another potential area for future research would be to
collect data in different contexts related to organizational
learning. This manuscript relies on key informants to re-
port firms’ level of experimental learning and adaptive
learning. While the respondents indicate a sufficient level
of knowledge about the survey items, additional studies
may benefit from the use of multiple respondents. In par-
ticular, it may be insightful for future research to collect
panel data from multiple informants to study how
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organizational learning strategies change over time. Some
firms may initially take an experimental learning approach
to understand an unfamiliar knowledge domain. As a
market develops and becomes ready to adopt an emerg-
ing technology, the firm may switch to an adaptive
learning approach to create impactful innovation that
can be calibrated to meet changing customer prefer-
ences. Panel data would enable an investigation of
how firms adjust their organizational learning strategies
over time, and how these adjustments affect novelty,
meaningfulness, and performance.

Future studies might also pursue complementary re-
search areas. Our research examines only one strategic
context, unabsorbed slack resources. Further research
could consider absorbed slack resources, such as recoverable
slack and potential slack (Daniel et al. 2004), as possible fac-
tors that moderate experimental and adaptive learning’s effects
on technological innovation. Recoverable slack includes re-
sources that are already absorbed into the firm’s operations as
costs but can be recovered through internal changes to the
organization (Cheng and Kesner 1997). Firms that operate in
extremely lean environments may not have the ability to read-
ily offer unabsorbed slack resources to support experimental
learning activities. Rather, such firms may have to access re-
coverable slack as a means to aid their goals that pertain to

Appendix

technological innovation novelty. A related opportunity is to
investigate the non-significant effects of unabsorbed slack in
moderating experimental and adaptive learning’s impact on
meaningfulness. While our models found strong moderating
effects for novelty, future researchers could examine potential
conditions where unabsorbed slack may significantly impact
meaningfulness.

Other strategic context factors, such as a firm’s competitive
position in an industry, may extend this manuscript’s findings.
For example, first movers in an industry might rely
more on experimental learning. It would be interesting
to examine how pioneers use different modes of orga-
nizational learning to create and maintain their position
over time. Further, certain industries may exhibit greater
levels of experimental learning activities while others
may be dominated by firms that focus on adaptive
learning. Future research could incorporate industry
characteristics that influence the organizational learning
mode that firms choose to undertake.

Finally, firm financial value represents only one finan-
cial metric that is important to managers. Additional stud-
ies could examine how organizational learning and tech-
nological innovation novelty and meaningfulness might
reduce firm risk while simultaneously enhancing sales
and other measures of shareholder value.

Items and constructs

Factor loading

Experimental Learning (coefficient alpha: 0.85, average variance extracted: 0.63)

1. Our firm stresses the importance of learning from R&D experimentation. 0.85
2. Our firm often experiments with different development approaches and methods to enhance our R&D knowledge. 0.75
3. Our firm encourages employees to try different development methods to enhance our R&D knowledge, even though 0.81
the outcomes of these methods are uncertain.

4. Our firm regards failures of R&D experimentation activities as learning experiences, rather than development costs. 0.76
5. We gain a great deal of knowledge through our repeated trial-and-error R&D processes. 0.78
Adaptive Learning (coefficient alpha: 0.84, average variance extracted: 0.62)

1. Our firm emphasizes the importance of tracking the R&D activities by industry leaders. 0.82
2. Our firm encourages researchers and developers to adjust their skills and knowledge to catch up with industry leaders. 0.87
3. We adapt our R&D approaches to follow technological opportunities pursued by industry leaders. 0.72
4. Our firm continuously improves our innovation knowledge to face industry leaders. 0.79
5. We consistently keep track of the differences we have with industry leaders. 0.73
Environmental Dynamism (coefficient alpha: 0.81, average variance extracted: 0.60)

1. In the market, customers’ preferences change quickly over time. 0.88
2. Market demand and consumer tastes have been unpredictable. 0.69
3. Actions of competitors have been highly unpredictable. 0.74
4. The competition of our firm is changing very rapidly. 0.77
5. It is very difficult to forecast where technology will be in the next five years. 0.82

Model Fit Indices: chi-square (d.f. = 87): 134.87; GFI: .92; CFI: .97; NFIL: 0.90; RMSEA: .05
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