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Abstract

Entrepreneurial firms routinely depend on innovation to justify valuation, attract follow-on funding, and preserve room for strate-
gic experimentation. Yet early-stage ventures rarely present innovation through a single, easily interpreted dimension. Investors,
employees, suppliers, and prospective customers observe bundles of signals that include technical investment, market-facing ex-
perimentation, commercialization progress, and the broader legitimacy cues attached to the innovation agenda. The present study
examines whether the internal alignment of these signals, rather than their isolated levels, helps explain heterogeneous growth out-
comes among entrepreneurial firms. I conceptualize this alignment as venture innovation coherence and test its association with
financing, revenue growth, and downside risk in a panel of 286 U.S. entrepreneurial firms observed from 2016 to 2024, yielding
1,534 venture-year observations. The empirical design combines venture fixed effects, correlated random-effects Tobit estimation
for censored financing outcomes, complementary log-log hazard models, mediation analysis, and a control-function correction for
endogeneity. The results indicate that greater venture innovation coherence is associated with higher next-year external financing,
faster revenue growth, and a lower likelihood of a downside event defined as a down round, severe revenue contraction, or shutdown.
Commercialization efficiency partially mediates the financing and growth relationships. The positive association is strongest under
moderate competitive intensity, is amplified by prior innovation reputation, and is weakened when the venture’s inventive portfolio
becomes excessively concentrated. The findings suggest that entrepreneurial ventures benefit not merely from innovating more, but
from making distinct elements of their innovation architecture move in a mutually reinforcing direction.

1. Introduction not trivial. Many entrepreneurial firms appear promising

because they exhibit one conspicuous innovation marker
Entrepreneurship unfolds under conditions in which strate-  such as a patent, a prototype, an engineering-heavy team,
gic quality must be inferred long before it can be fully ver-  or a burst of public attention. Yet those isolated markers
ified. Young firms are typically resource constrained, or-  do not always imply that the broader innovation system
ganizationally fluid, and only partially legible to outsiders. s internally consistent or capable of producing durable
Their products may still be evolving, business models may  growth.

remain provisional, and performance histories are usually A recurring difficulty in empirical entrepreneurship
short. In such settings, innovation becomes more than an  research is that innovation is often represented as a sin-
operational activity. It becomes a central basis on which  oJe scalar quantity. Studies frequently emphasize patent-
stakeholders infer future potential [1]. Founders seek to  ing research intensity, product introductions, platform
convince external audiences that present experimentation  rejeases, or founder technical credentials. Each of those
will mature into future rents, while capital providers and  indicators carries useful information, but each compresses
exchange partners attempt to distinguish disciplined in- 3 multidimensional process into one observable slice. En-
novation from symbolic motion [2]. That distinction is  trepreneurial ventures often diverge precisely because they
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Figure 1: Conceptual architecture of the paper. The figure places venture innovation coherence between four observable innovation
domains and three forward-looking outcomes, emphasizing that the paper studies alignment across domains rather than the isolated

level of any single domain.
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Figure 2: Measurement logic.
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The diagram separates innovation intensity from innovation coherence by first forming the four-

dimensional standardized profile, then applying the positive shift, and finally computing level and alignment as distinct quantities.

differ in how these slices fit together. One venture may
invest deeply in engineering but commercialize slowly.
Another may conduct rapid market tests yet lack techni-
cal depth. A third may launch frequently while changing
strategic direction often enough to make its trajectory diffi-
cult to interpret. A fourth may publicly emphasize respon-
sible or efficiency-enhancing innovation but allocate little
organizational attention to implementing it. In each case
the venture is innovative in some sense, yet the overall
architecture of innovation may remain fragmented.

This paper examines a simple but underdeveloped
proposition: entrepreneurial firms perform better when
their innovation activities are coherent. Venture innova-
tion coherence refers here to the degree to which multiple
innovation-related domains point in the same strategic di-
rection. The domains are not interchangeable. They rep-
resent distinct organizational functions and stakeholder-
facing signals: technical commitment, external market

experimentation, commercialization cadence, and respon-
sible innovation implementation. The argument is not
that every young firm should display equal emphasis on
each domain in an absolute sense. Rather, the argument is
that a venture is more likely to secure favorable outcomes
when these domains evolve in a mutually reinforcing pat-
tern instead of pulling in divergent directions. Coherence
should matter because young firms are judged as much by
the structure of their signals as by the magnitude of any
single signal.

The emphasis on structured signal bundles follows
naturally from environments characterized by severe infor-
mation asymmetry. External audiences do not observe the
full internal logic of project selection, the quality of tech-
nical problem solving, or the reliability of commercializa-
tion routines. They instead observe traces and infer strate-
gic intent. Cao et al. (2023) [3] show in the PO context
that innovation potential can mitigate adverse interpreta-
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Figure 3: Mechanism and boundary conditions. The direct path from coherence to downside risk and the indirect path through
commercialization efficiency sit alongside three contingencies: stronger effects under higher prior reputation, peak returns at moderate
competition, and weaker gains under excessive portfolio concentration.
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Figure 4: Econometric workflow. The empirical design combines fixed-effects panel estimation, a correlated random-effects Tobit
check for censored financing, hazard modeling for downside risk, bootstrap mediation, and a copula-based endogeneity correction.

tions associated with insider selling, implying that market
participants process innovation not as decorative language
but as a probabilistic cue about the depth of future opportu-
nities. The present paper extends that insight from a valua-
tion event involving mature financing markets to the more
persistent and uncertain setting of entrepreneurial growth.
The relevant question is not only whether a venture emits
favorable innovation cues, but whether the cues fit together
tightly enough to alter stakeholder expectations regarding
future performance.

pattern, its launch tempo, or the nature of its external ex-
perimentation, investors may hesitate to supply capital at
favorable terms. Commercial partners may treat the ven-
ture as tactically active but strategically unstable. Employ-
ees may find it difficult to infer which projects are durable
priorities. Even when isolated innovation efforts are sub-
stantial, inconsistency can raise doubts about conversion
efficiency, coordination quality, and the persistence of fu-
ture cash flows [4]. Conversely, when innovation signals
align, outsiders may perceive not only higher upside but

That question has particular relevance for entrepreneuridbwer interpretive noise. This reduces the inferential bur-

firms because the liabilities of newness and smallness am-
plify the cost of mixed signals. When a venture’s disclosed
strategic direction is inconsistent with its technical staffing

den imposed on stakeholders who must commit resources
before outcomes fully materialize.
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Figure 5: Robustness map. The main associations persist when the coherence construct is redefined, domains are omitted one at a
time, high- and low-coherence observations are balanced on observables, climate ventures are excluded, the horizon is extended, and

placebo-style checks are applied.

The empirical setting assembled for the study con-
sists of 286 U.S. entrepreneurial firms founded within
the prior twelve years and operating in software, digital
health, climate technology, advanced manufacturing, fron-
tier materials, mobility, and business services. The panel
spans 2016 through 2024 and contains 1,534 venture-year
observations after standard data cleaning and winsoriza-
tion. The ventures are at different stages ranging from
late seed to pre-IPO growth rounds, but all remain within
the broader category of emerging entrepreneurial firms.
The data integrate venture financing records, archived an-
nual disclosures, founder and employee profiles, product
release histories, customer pilot announcements, patent-
ing information, and text-derived measures of responsible
innovation implementation. This architecture allows the
analysis to move beyond isolated innovation inputs and
study how the pattern among several innovation-related
domains predicts future outcomes [5].

Three outcomes are of particular interest. The first
is next-year external financing because entrepreneurial
firms rely heavily on periodic resource infusions to sustain
search, hiring, and commercialization. The second is rev-
enue growth because innovation ultimately matters only
if it helps convert exploratory effort into market traction.
The third is downside risk, defined here as a composite
event that includes a down round, severe revenue contrac-
tion, or shutdown. Considering both upside and downside
responses is useful because stakeholders may reward co-
herent innovation while also using it to screen for lower
instability [6]. A venture can be impressive yet fragile; a

central task is therefore to determine whether coherence
affects expected growth, risk, or both.

The empirical findings indicate that it does. Con-
trolling for venture fixed effects, year effects, innovation
intensity, age, size, stage, prior financing, sectoral condi-
tions, and founder characteristics, greater innovation co-
herence is associated with higher next-year financing and
faster revenue growth. The same construct is associated
with a lower hazard of a downside event. A venture mov-
ing from the twenty-fifth to the seventy-fifth percentile of
coherence exhibits materially higher expected funding and
measurably lower downside exposure, even when the over-
all level of innovation activity is held constant. This dis-
tinction is important because it indicates that coherence
is not merely a disguised proxy for “more innovation.” It
captures a patterned form of innovation organization that
appears to affect stakeholders’ interpretation of venture
quality.

The analysis further shows that the coherence effect
operates partly through commercialization efficiency, de-
fined as the venture’s ability to convert innovation activ-
ity into paid market adoption. The effect also depends on
context. It is stronger when a venture has accumulated a
credible stock of prior innovation reputation, weaker when
the inventive portfolio becomes excessively concentrated,
and nonlinear with respect to competition such that the re-
turns to coherence peak at moderate competitive intensity.
These boundary conditions suggest that coherent innova-
tion matters because it simultaneously reduces interpretive
ambiguity and improves internal conversion, but the ben-
efits are not uniform across all strategic environments.
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The paper is organized as follows. The next sec-
tion develops the theoretical logic linking innovation co-
herence to entrepreneurial growth outcomes. The subse-
quent sections describe the data and variable construction,
present the econometric framework, report the core em-
pirical results, and examine additional analyses designed
to probe alternative explanations. The final section dis-
cusses the implications of the findings for the study of en-
trepreneurial growth under uncertainty.

2. Theory and Hypotheses

Entrepreneurial ventures are distinctive not because they
innovate more than established firms in every instance, but
because they innovate under sharper informational and or-
ganizational constraints. Resource commitments are more
consequential, sequencing mistakes are harder to absorb,
and strategic narratives must perform a heavier legitimat-
ing role. Under these conditions, the venture’s innova-
tion profile is best understood as an interdependent sys-
tem rather than as a collection of detached actions. Tech-
nical search, market experimentation, commercialization,
and legitimacy-oriented design choices are linked through
shared personnel, shared budgets, and shared expectations.
A coherent innovation system exists when these domains
evolve in ways that make the venture’s overall direction
easier to infer and easier to execute. Incoherence arises
when domains move asynchronously, producing an inno-
vation posture that is difficult to translate into stakeholder
confidence or operational traction.

The first reason coherence should matter concerns
the dual character of entrepreneurial innovation. New
ventures seek not only intellectual assets such as knowl-
edge, prototypes, and proprietary know-how, but also re-
lational assets such as customer engagement, partner con-
fidence, and visibility among resource providers. Cao et
al. (2024a) [7] develop this distinction in the context of
crowdsourced innovation initiatives by showing that in-
vestor reactions depend on whether a focal action appears
capable of generating useful knowledge while also deepen-
ing stakeholder engagement. Applied to entrepreneurial
firms more broadly, that logic implies that innovation sig-
nals should be interpreted jointly rather than separately [8].
A venture with strong technical work but weak external
engagement may possess knowledge without market at-
tachment. A venture with active external engagement but
weak technical commitment may cultivate attention with-
out substance. Coherence should increase value because
it improves the likelihood that intellectual and relational
assets accumulate together rather than at cross-purposes.

A second reason coherence should matter concerns
inferential clarity. Stakeholders assessing entrepreneurial
firms face an unusually noisy information environment.
Venture reports are often selective, public data are frag-
mented, and many performance indicators remain private
or hard to verify. In such environments, observers rely on
patterns. If the venture’s technical investment rises, its ex-
ternal experiments become more substantive, its commer-
cialization cadence accelerates, and its responsible innova-
tion claims appear in implemented form rather than only
in rhetoric, stakeholders can infer a structured innovation
path. The pattern is informative because it becomes in-
creasingly difficult to explain away as accidental or purely
symbolic. When the same strategic direction is visible
in multiple domains, stakeholders may rationally assign
greater probability to the venture’s ability to generate fu-
ture value.

A third reason coherence should matter concerns in-
ternal coordination. Entrepreneurial growth requires more
than technological discovery. It requires that engineering,
product management, customer development, compliance,
operations, and capital acquisition occur in a sequence
that preserves momentum without exhausting resources
[9]. Coherence helps because aligned innovation domains
reduce conflicts over prioritization. Technical teams are
more likely to work on projects that external experiments
can validate. Market experiments are more likely to pro-
duce learning that commercialization teams can use. Re-
sponsible innovation routines, when embedded in devel-
opment rather than appended later, create fewer delays
in scaling and partnership formation. Incoherence raises
the coordination tax. Teams compete for scarce attention,
product roadmaps shift more often, and the venture in-
curs friction in translating exploratory effort into market
outcomes.

These arguments suggest that coherence should af-
fect financing. Capital providers evaluating entrepreneurial
firms care about upside potential, but they also care about
whether a venture can convert exploratory effort into a
credible growth path before the next financing need arises.
Aligned innovation signals should make that path easier
to project. They should also reduce concerns that the ven-
ture is overinvesting in search without developing routes
to adoption. As a result, coherent ventures should attract
larger or more timely follow-on rounds than ventures with
comparable innovation intensity but weaker alignment.
The implication is not that investors prefer sameness or
balanced portfolios in an aesthetic sense. Rather, investors
should reward coherent ventures because coherence de-
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creases uncertainty about how current experimentation
maps into future commercial milestones.

The same logic extends to revenue growth. En-
trepreneurial revenues often increase unevenly because
the venture alternates between periods of exploration and
periods of commercialization. When innovation activities
are coherent, those phases are less likely to be discon-
nected. Customer pilot programs yield information rele-
vant to engineering priorities. Product launches leverage
learning accumulated through prior experimentation. Re-
sponsible innovation choices can facilitate procurement,
partnership formation, and enterprise adoption in settings
where customers value traceability, efficiency, or compli-
ance. Revenue growth should therefore reflect not only the
level of innovative activity, but also the degree to which
the venture organizes and sequences that activity coher-
ently [10].

The possibility that coherence reduces downside
risk also follows from the same framework. Downside
events in entrepreneurial settings are frequently preceded
by unstable strategic signaling, misaligned experimenta-
tion, or repeated difficulty converting technical work into
recurring demand. Ventures that innovate intensively but
incoherently may consume resources without stabilizing
expectations among investors and customers. They may
also become vulnerable to negative financing shocks be-
cause outsiders struggle to infer which projects are core
and which are transitional. Coherence should mitigate
such vulnerability by producing a more legible and re-
producible innovation path. The predicted effect is not
absolute protection from failure, but a lower likelihood
that the venture experiences the specific kinds of reversal
associated with unclear innovation conversion [11].

A further issue is whether coherence should always
be beneficial or whether it can be undermined by the struc-
ture of the venture’s search space. It is possible for a ven-
ture to appear coherent because it is narrowly concentrated
in one technological corridor. Such concentration can re-
duce coordination burden and simplify communication,
yet it can also restrict recombination and magnify expo-
sure to leakage or strategic dead ends. Cao et al. (2024b)
[12] show in the incubator setting that specialization can
reduce startup R&D efficiency by narrowing useful knowl-
edge inflows and intensifying the risks associated with
close competitive overlap. The broader implication is that
concentration and coherence are analytically distinct. A
venture can be coherent without being narrowly concen-
trated, and a concentrated venture can be strategically brit-
tle. Accordingly, the positive effect of coherence should
weaken as the venture’s inventive portfolio becomes ex-

cessively concentrated across domains or technological
categories.

Competitive conditions should also shape the value
of coherence. In weakly competitive markets, even a dif-
fuse venture may obtain time to experiment because imita-
tion pressure and commercial urgency are limited [13]. In
highly competitive markets, however, overly diffuse inno-
vation becomes expensive because ventures must convert
learning quickly while protecting their position against ri-
vals. Yet competitive intensity may also eventually erode
the private returns to coherent innovation if rivalry be-
comes so strong that imitation, price pressure, or customer
switching reduce appropriation. Cao et al. (2025) [14]
argue in the environmental innovation setting that the re-
turns to innovation depend jointly on market-level com-
petition and firm-level capabilities rather than increasing
uniformly. Translated to entrepreneurial growth, that rea-
soning implies an inverted-U moderation: innovation co-
herence should matter most under moderate competition,
where external pressure is strong enough to discipline ex-
ecution but not so extreme that the venture cannot appro-
priate the gains from coherent experimentation.

Finally, prior innovation reputation should influence
how coherence is interpreted. Reputation can be under-
stood as a stock of accumulated belief regarding the ven-
ture’s innovative credibility. Ventures with established
records of meaningful prototypes, credible technical part-
nerships, patent quality, or prior successful launches may
benefit more from current coherence because stakeholders
interpret aligned signals as evidence of a durable capabil-
ity rather than a temporary managerial campaign [15]. By
contrast, ventures without such history may need repeated
periods of coherent behavior before observers revise their
priors. The expected implication is that prior innovation
reputation amplifies the positive association between co-
herence and entrepreneurial outcomes.

Taken together, the theoretical logic yields a com-
pact set of predictions. Venture innovation coherence
should be positively associated with follow-on financing
and revenue growth and negatively associated with down-
side risk. Part of the effect should operate through com-
mercialization efficiency, because coherent systems con-
vert exploratory activity into marketable outcomes more
reliably [16]. The positive effect should strengthen with
prior innovation reputation, peak at moderate competition,
and weaken as the venture’s inventive portfolio becomes
too concentrated. These predictions guide the empirical
design developed below.
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3. Data and Measures

DownsideEvent; 41, a binary indicator equal to one if the
venture experiences at least one of the following in year

The empirical sample was constructed to capture entrepreneugial : 3 down round, a year-over-year revenue contraction

firms for which innovation is salient but whose histories re-
main short enough that external audiences still face mean-
ingful uncertainty. The sampling frame began with U.S.-
based firms founded in 2012 or later that had raised at least
one institutional or organized angel round by the end of
2024 and operated in one of seven broad sectors: software,
digital health, climate technology, advanced manufactur-
ing, mobility, frontier materials, and business services.
Financial intermediaries, real-estate vehicles, and firms
whose business models depended primarily on passive
asset ownership were excluded because their innovation
processes differ materially from those of technology- and
product-oriented ventures. Firms were also excluded if
no year-level information could be assembled on product
releases, customer pilots, or team composition, because
the analysis requires observing multiple dimensions of
innovation rather than only financing events.

After merging venture financing records with archived
company materials, professional profiles, patent data, prod-
uct announcements, and revenue estimates from audited
disclosures or investor materials, the resulting unbalanced
panel contained 1,534 venture-year observations from 286
firms over the period 2016-2024. The median venture ap-
pears in the sample for five years. Mean venture age is
6.8 years, median employee count is 79, and the median
venture has completed three external financing rounds by
the end of the observation window. Approximately 27%
of the firm-years fall in software, 18% in digital health,
16% in climate technology, 14% in advanced manufactur-
ing, 11% in mobility, 8% in frontier materials, and 6% in
business services. These sector shares reflect the need to
observe ventures for which innovation signals are visible
in both technical and market-facing channels [17].

The dependent variable for the financing analysis is
FollowOnCapital; 11, measured as the inverse hyperbolic
sine of total new external capital raised by venture ¢ dur-
ing year ¢ 1. This transformation retains zero observations
while approximating a logarithmic interpretation at higher
values. A parallel binary outcome, AnyRound; ;1, equals
one if the venture closes any new external financing round
in the next year. Revenue performance is captured by Rev-
enueGrowth; 41, computed as the log difference in annual
revenue from year ¢ to year ¢ 1. Because revenue estimates
for private firms can contain noise, all growth rates were
winsorized at the 1% and 99% tails, and alternative classi-
fications based on top-quartile growth are examined later
as a robustness test. Downside exposure is measured by

exceeding 30%, a workforce reduction exceeding 25%, or
cessation of operations.

The central explanatory construct is venture inno-
vation coherence [18]. Four dimensions were chosen to
represent the core observable elements of entrepreneurial
innovation. The first is Technical Commitment, measured
as the standardized average of R&D intensity, engineer-
ing payroll share, and the proportion of employees in
technical roles. The second is External Experimenta-
tion, measured through counts of paid pilots, beta pro-
grams, co-development trials, structured customer tests,
and community-based product feedback initiatives. The
third is Commercialization Cadence, measured as the
standardized combination of major product launches, ver-
sion releases with documented paying users, and the ra-
tio of prototype-stage projects converted into revenue-
generating offers within twelve months. The fourth is Re-
sponsible Innovation Implementation, measured through
text analysis of venture communications and product ma-
terials identifying implemented design or process changes
related to energy efficiency, waste reduction, traceability,
safety transparency, lifecycle durability, or measurable
operating-efficiency gains. The purpose of this fourth do-
main is not to recast entrepreneurship as an ESG-only
setting [19]. It is included because responsible innovation
has become a visible legitimacy channel in many venture
sectors, especially where enterprise customers, regulators,
and strategic investors evaluate technology alongside im-
plementation standards.

To make the dimensions comparable across indus-
tries and years, each component was standardized within
industry-year cells. Let x;; denote the vector of the four
standardized dimension scores for venture ¢ in year ¢. The
empirical design distinguishes overall innovation intensity
from coherence. Intensity captures how strongly the ven-
ture activates the four domains in aggregate, whereas co-
herence captures how aligned those domains are relative
to a balanced directional profile [20]. The measurement
system is defined as

T E _C R
Xit = [Iitvzitvxitvxit]
X, = X5t — minx;; 14 0.0114
/
X 14
t
Iit = ||Xit||2 and Cit = ¢ (31)

3¢l V4

Council for Theoretical and Applied Sciences

29



cmsc@g

where Z;; is innovation intensity and C;; is innova-
tion coherence. The positive shift by the minimum com-
ponent plus a small constant prevents sign cancellation
while preserving relative dispersion. The coherence term
is therefore the cosine similarity between the venture’s
multidimensional innovation profile and a balanced ref-
erence vector. Values near one indicate that the four do-
mains are strongly aligned; lower values indicate that the
venture is overdeveloped in some domains and underde-
veloped in others. This measure has two advantages in the
present context. First, it separates the level of innovative
activity from the pattern of alignment. Second, it respects
the vector nature of innovation rather than collapsing all
activity into one additive count.

Because ventures can be intense yet incoherent, the
analysis includes both Z;; and C;¢. This distinction is vis-
ible in the sample. The correlation between intensity and
coherence is positive but moderate at 0.34, suggesting that
more active ventures are somewhat more aligned on av-
erage, yet the constructs are far from identical. A ven-
ture can have a strong technical commitment and substan-
tial experimentation while still lacking commercialization
cadence or implemented responsible innovation, produc-
ing high intensity but middling coherence. Conversely, a
smaller venture can display moderate but well-aligned ac-
tivity, producing lower intensity yet relatively high coher-
ence.

Commercialization efficiency, the proposed media-
tor, is measured as the fraction of innovation initiatives
announced in year ¢ that generate paying users, signed pi-
lots, or contracted deployments by the end of year ¢ 1. This
measure is conservative. Purely rhetorical announcements
or informal interest signals do not qualify. The coding re-
quires documentary evidence of conversion into economic
engagement [21]. The mediator is designed to capture
whether coherent innovation systems improve the rate at
which exploratory effort becomes marketable output.

Several moderators and controls are included. In-
novation Reputation;; is a rolling three-year index com-
posed of citation-weighted patent stock, recognized inno-
vation awards, high-profile strategic development partner-
ships, and whether the venture had been featured in promi-
nent industry rankings for technical leadership. Compe-
tition;; is measured as the normalized density of closely
comparable ventures in the same product market segment,
adjusted for funding-weighted rival presence and the rate
of comparable launches. A squared term is included to
test for nonlinear moderation [22]. Portfolio Concentra-
tion;; is a Herfindahl index computed across the venture’s
technological categories based on patent classifications,

product modules, and project tags extracted from internal
roadmaps or public descriptions. High values indicate that
the venture’s inventive efforts are concentrated in a narrow
corridor [23].

The control set addresses both venture characteris-
tics and environmental conditions. Venture-level controls
include age, size, prior financing stock, prior revenue level,
founder industry experience, founder serial entrepreneur-
ship, founder technical depth, employee growth, cash burn
intensity, gross margin, stage dummies, and whether the
venture operates in a regulated market. Founder technical
depth is measured as the fraction of founders with grad-
uate STEM training or prior technical leadership roles
[24]. Market-level controls include industry-year demand
growth, investor sentiment in the venture’s sector, regional
venture capital supply, and a measure of technological mu-
nificence based on aggregate sector patenting [25]. Year
fixed effects absorb macro shocks common to all ventures,
including the pandemic period and the funding contrac-
tion observed in the later years of the sample [26].

The descriptive statistics indicate moderate varia-
tion across the central constructs. Mean coherence equals
0.741 with a standard deviation of 0.116. Mean innovation
intensity is 2.31 with a standard deviation of 0.82. The av-
erage venture raises a new round in 38% of firm-years, and
the average annual revenue growth rate is 21%, though the
distribution is highly skewed. Downside events occur in
14% of firm-years. Pairwise correlations show that coher-
ence is positively associated with follow-on capital and
revenue growth and negatively associated with downside
events. Variance inflation factors remain below 3.9 in the
fullest specifications, indicating that multicollinearity is
unlikely to drive the main estimates [27].

Considerable effort was devoted to coding reliabil-
ity because some variables rely on textual or event-based
information. Product launches, customer pilots, and re-
sponsible innovation implementation were independently
coded by two trained research assistants following a de-
tailed protocol. Inter-coder agreement exceeded 0.87 on
all binary event classifications, and disagreements were re-
solved through review of the underlying source material.
Text-derived measures were constructed with dictionary-
augmented supervised classification and then manually
validated on a random 12% holdout sample. These pro-
cedures do not eliminate measurement error, but they re-
duce the likelihood that the central coherence construct is
merely a noisy reflection of publicity rather than a struc-
tured representation of venture innovation activity.
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Figure 6: Baseline coefficient map for the venture results. Coherence is larger than innovation intensity in the financing equation
(0.412 versus 0.117) and in the revenue-growth equation (0.087 versus 0.024), while the downside-hazard coefficient is negative at
—0.356. The figure compresses the main result into a single coefficient view: aligned innovation is more strongly associated with
next-year upside and with lower downside exposure than innovation level alone.

Table 1: Sample Composition by Sector

Sector Share (%) Firms Obs.
Software 27 77 414
Digital Health 18 51 276
Climate Tech 16 46 245
Advanced Mfg. 14 40 215
Mobility 11 31 168
Frontier Materials 8 23 123

4. Empirical Strategy

The baseline empirical framework estimates whether co-
herence in year ¢ predicts entrepreneurial outcomes in year
t 1. This temporal ordering is essential because financ-
ing and growth outcomes can also influence innovation
behavior. The first model uses venture fixed effects to ab-
sorb time-invariant heterogeneity such as founding qual-
ity, persistent sector niche, or unobserved organizational
culture. Year fixed effects capture macroeconomic shifts,
while industry-specific linear time trends are added in ro-
bustness checks. The principal continuous-outcome spec-
ification is

Yion =a; 7 B1Cit B2Tit BsRit BaQit ¥ Zit €t
4.1)

where Y; 41 denotes either FollowOnCapital; 41 or
RevenueGrowth; 41, C;; is innovation coherence, Z;; is
innovation intensity, R;; is innovation reputation, ;¢ is
portfolio concentration, and Z;; is the vector of controls.

Standard errors are clustered at the venture level to account
for serial dependence.

Because financing has a large mass at zero, the lin-
ear fixed-effects model is supplemented by a correlated
random-effects Tobit specification and a conditional logit
model for the binary AnyRound outcome. The correlated
random-effects formulation includes venture-level means
of the time-varying regressors, allowing the random in-
tercept to correlate with the covariates in the spirit of a
Mundlak adjustment. This provides a useful check on
whether censoring materially alters the financing results.
For downside exposure, the analysis uses a complemen-
tary log-log hazard model because the event can occur
once and the yearly panel is discrete. The hazard is speci-
fied as

log[—log(1 — hit1)] =6 01Cit 02Ti O3Rir 04Qir N Zyy

4.2)

where h; 41 is the probability of a downside event in
the next period conditional on survival through year ¢.
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Table 2: Key Variables and Definitions

Variable Type  Horizon Description
FollowOnCapital Dep. t1 New external funding
RevenueGrowth Dep. t1 Log revenue change
DownsideEvent Dep. tl Negative outcome indicator
Coherence (C) Main t Alignment across domains
Intensity (Z) Control t Aggregate innovation level
Table 3: Innovation Dimensions

Dimension Proxy Source Role

Technical Commitment R&D, engineers Profiles Input depth

External Experimentation Pilots, tests Announcements Market learning

Commercialization Releases Product logs Conversion

Responsible Innovation Implementation text Documents Legitimacy

Testing the contextual arguments requires interac-
tion terms. Competition enters both linearly and quadrati-
cally, and both are interacted with coherence. Innovation
reputation and portfolio concentration are each interacted
with coherence as well. The interaction-rich specification
is written as [28]

2
Yion = a; 7t B1Cit Boliy B3Compy BaCompy,
BsRepir BeConcir BrCit x Compiy
2
BsCit x Compy, BoCit x Repiy $10Ci x Conciy
Y'Zit it (4.3)
The competition effect is interpreted through marginal
effects because the linear and quadratic interaction coeffi-
cients jointly determine the shape of the moderation.
Mediation through commercialization efficiency is
examined with a sequential fixed-effects system. The first
equation models the mediator as a function of coherence
and controls. The second models the outcomes as func-
tions of coherence, the mediator, and the same control
set. The indirect effect is estimated through nonparamet-
ric bootstrap with 2,000 venture-level resamples. The me-
diation system is

M = ¢; wi a1Cit a2y p'Zip uip

Yie =ni ke ¢/Cit bM; 41 dTiy 'Ziy vie  (4.4)
where ab is the indirect effect and ¢’ is the direct ef-

fect of coherence after accounting for the mediator.
Endogeneity remains a serious concern. Ventures

anticipating strong future financing may invest deliber-

ately in more coherent signaling, and unobserved shocks

to product-market fit could influence both coherence and
subsequent outcomes. Several design choices aim to re-
duce these threats. First, all focal predictors are lagged.
Second, venture fixed effects absorb stable latent qual-
ity differences. Third, the models control for prior rev-
enue, prior financing stock, and stage. Fourth, a control-
function correction based on a Gaussian copula is imple-
mented for coherence because the measure is non-normally
distributed and plausibly endogenous. The control func-
tion is constructed from the centered empirical distribu-
tion of coherence and entered as an additional regressor in
the main equations. Fifth, a placebo analysis tests whether
future coherence predicts past outcomes; a null finding
would be consistent with the proposed temporal direction
rather than reverse causality.

The Gaussian copula correction is particularly use-
ful because a clean external instrument for coherence is
difficult to justify. An instrument would need to shift the
alignment of innovation domains without independently
affecting future financing or growth, which is demanding
in entrepreneurial settings. The copula approach is not a
perfect substitute for exogenous variation, but it allows the
analysis to model endogeneity flexibly when the endoge-
nous regressor exhibits non-normality. In the present data,
the coherence distribution is left-skewed and clearly non-
normal, satisfying the basic condition for the approach to
be informative.

The modeling strategy also recognizes that financing
and growth may respond differently across venture stages.
Seed and early Series A investors may rely more heavily
on coherence because hard performance data are limited,
whereas later-stage investors may place greater weight on
realized revenue. To probe this possibility, heterogeneity
analyses split the sample into early-stage and expansion-

32

Council for Theoretical and Applied Sciences



cmsc@i

Table 4: Descriptive Statistics

Variable Mean SD Range
Coherence 0.741 0.116 0.41-0.96
Intensity 2.31 0.82  0.554.12
Revenue Growth  0.21 0.34 -0.60-1.20
Any Round 0.38 0.49 0-1
Downside Event  0.14 0.35 0-1
Table 5: Baseline Financing Results

Variable Coef. SE  Signif.

Coherence 0412 0.103 Hkk

Intensity 0.117  0.046 o

Reputation 0.089 0.031 ox
Concentration -0.064 0.028 *

Controls Yes

stage venture-years using the most recent financing round
classification. These split-sample exercises are not used to
establish the main result, but they help interpret whether
coherence matters uniformly or primarily in the periods
when inferential uncertainty is highest.

All continuous variables are mean-centered before
interaction construction, and all monetary quantities are
expressed in constant 2024 dollars [29]. Missing values in
controls are limited and are handled using multiple impu-
tation only for non-outcome variables with less than 5%
missingness; complete-case analyses yield nearly identi-
cal estimates. Together, these design choices do not estab-
lish strict causality, but they provide a disciplined basis
for assessing whether innovation coherence predicts en-
trepreneurial outcomes beyond the usual intensity-based
representations of venture innovation [30].

5. Results

The descriptive patterns already suggest that coherence
contains information distinct from innovation intensity.
Ventures in the top quartile of coherence do not simply
spend more. Relative to ventures in the bottom quar-
tile, they exhibit more even profiles across technical com-
mitment, external experimentation, commercialization ca-
dence, and responsible innovation implementation. The
high-coherence group raises more capital on average, grows
faster, and experiences fewer downside events, but it is
not the group with the highest intensity in every dimen-
sion. Some low-coherence ventures are technically in-
tense but commercially delayed. Others commercialize
rapidly but underinvest in technical depth or produce little
evidence that responsible innovation choices are being im-
plemented rather than merely advertised. These contrasts

support the underlying premise that imbalance among in-
novation domains is substantively meaningful.

The baseline fixed-effects estimates show a positive
relationship between coherence and next-year financing.
In the simplest specification including coherence, inten-
sity, venture fixed effects, and year fixed effects, the co-
efficient on coherence is 0.463 with a clustered standard
error of 0.119. After adding the full set of controls, the co-
efficient attenuates to 0.412 with a standard error of 0.103
and remains significant at conventional levels. Innovation
intensity is also positive, but its coefficient is smaller at
0.117 with a standard error of 0.046. The substantive in-
terpretation is that a one-standard-deviation increase in co-
herence is associated with approximately 11.8% higher ex-
pected follow-on capital in the next year, holding constant
the overall level of innovative activity and the venture’s
prior resource base. The correlated random-effects Tobit
estimates produce a very similar marginal effect, and the
binary AnyRound model indicates that the same change
in coherence corresponds to a 4.7 percentage-point higher
probability of closing any round in the following year.

These magnitudes are economically meaningful in
the entrepreneurial context because financing thresholds
are often discontinuous. Ventures do not merely bene-
fit from marginally cheaper capital. They may cross the
threshold required to retain key employees, enter enter-
prise procurement cycles, or complete regulatory mile-
stones. The estimated coherence effect is especially pro-
nounced among early-stage ventures. In the seed-through-
Series A subsample, the standardized effect on follow-
on capital is about 18% larger than in later stages. This
pattern is consistent with the theoretical expectation that
coherence matters most when hard performance histories
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Table 6: Revenue Growth Results

Variable Coef. SE  Signif.
Coherence 0.087 0.028 Hkk
Intensity 0.024 0.013 *
Reputation 0.041 0.019 wox
Concentration -0.032 0.014 *k
Controls Yes

Table 7: Downside Risk Hazard Model
Variable Coef. SE  Signif.
Coherence -0.356 0.145 *k
Intensity -0.071 0.052
Reputation -0.118 0.061 *
Concentration 0.092  0.043 wE
Controls Yes

are short and stakeholders rely heavily on structured signal
bundles to assess quality [31].

Revenue growth results tell a related story. In the
fully controlled fixed-effects model, coherence predicts
next-year revenue growth with a coefficient of 0.087 and
a standard error of 0.028. Innovation intensity remains
positive but smaller at 0.024 and is only marginally signif-
icant. Translating the estimate into levels, a one-standard-
deviation increase in coherence is associated with 3.6 per-
centage points higher annual revenue growth. The top-
quartile growth specification yields a marginal effect of
3.9 percentage points. The association is strongest in
digital health, advanced manufacturing, and climate tech-
nology, sectors in which converting technical work into
customer adoption usually requires more cross-functional
coordination than in purely digital products. In software,
the effect remains positive but somewhat smaller, perhaps
because commercialization frictions are lower and experi-
mentation cycles are faster.

The downside-risk models indicate that coherence
is not merely an upside predictor. In the complementary
log-log hazard estimates, the coefficient on coherence is
—0.356 with a standard error of 0.145 in the fully con-
trolled model. At the sample mean hazard, this implies
that a one-standard-deviation increase in coherence lowers
the predicted probability of a downside event by roughly
2.9 percentage points. This is not a trivial effect given
the 14% base rate. The result survives when the downside
event is redefined more narrowly as only down rounds and
shutdowns. Ventures with coherent innovation systems ap-
pear less likely to experience the kinds of reversal that in-
dicate stakeholder confidence has deteriorated or internal
conversion has stalled.

One alternative explanation is that coherence is sim-
ply capturing a favorable publicity cycle. Ventures receiv-
ing attention might produce more announcements in mul-
tiple domains, which could inflate the apparent alignment
of signals without reflecting genuine organizational struc-
ture. Several results cut against this interpretation. First,
the models include direct controls for announcement vol-
ume and sector-level investor sentiment. Second, coher-
ence remains predictive even when the analysis excludes
ventures in the top decile of media visibility. Third, com-
mercialization efficiency and downside risk are less eas-
ily explained by publicity alone. If coherence merely re-
flected attention, its association with later paid conversion
and reduced hazard would be harder to rationalize [32].

The mediation results provide evidence on the mech-
anism. In the first-stage mediator model, coherence pre-
dicts commercialization efficiency with a coefficient of
0.231 and a standard error of 0.054. In the second-stage
financing equation, commercialization efficiency enters
positively with a coefficient of 0.271 and a standard error
of 0.082, while the direct effect of coherence remains pos-
itive but falls from 0.412 to 0.349. The implied indirect
effectis 0.063, with a bootstrap 95% confidence interval of
[0.021, 0.116]. This suggests that approximately 15% of
the total financing association operates through improved
conversion of innovation initiatives into paying engage-
ments. For revenue growth, the mediation is somewhat
stronger. The indirect effect equals 0.019 with a confi-
dence interval of [0.007, 0.036], accounting for roughly
22% of the total coherence association. The mechanism
results are therefore consistent with the idea that coher-
ence improves entrepreneurial outcomes not only because
it makes the venture easier to interpret, but also because
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Table 8: Mediation via Commercialization Efficiency

Path

Coherence — Efficiency

Efficiency — Financing
Indirect Effect
Direct Effect

Table 9: Moderation Effects

Interaction

Coherence x Reputation
Coherence x Concentratio
Coherence x Competition

n

Coherence x Competition?

Coef. SE Effect

0.231 0.054  *%**

0.271 0.082 ok

0.063

0.349 0.097  ***
Coef. SE Signif.
0.203  0.086 *k
-0.154  0.061 *k
0.268 0.117 ok
-0.191  0.082 ok

it helps the venture translate experimental activity into
marketable output.

The moderation by innovation reputation is positive
and statistically meaningful. In the full financing model,
the interaction between coherence and prior innovation
reputation is 0.203 with a standard error of 0.086. The
marginal effect of coherence on follow-on capital is about
twice as large for ventures at the seventy-fifth percentile
of reputation as for those at the twenty-fifth percentile.
The interpretation is not that unreputed ventures receive
no benefit from coherence; they do [33]. Rather, stake-
holders appear more willing to extrapolate from coherent
current behavior when it is attached to an existing stock of
credible innovation achievements. Reputation functions
as an interpretive amplifier [34]. It increases the likeli-
hood that aligned innovation signals are read as evidence
of enduring capability rather than short-run orchestration.

Portfolio concentration weakens the coherence ef-
fect, as predicted. The interaction coefficient between
coherence and concentration is —0.154 with a standard
error of 0.061 in the financing model and —0.032 with a
standard error of 0.014 in the revenue-growth model [35].
Ventures that appear coherent because they are narrowly
concentrated in one technological corridor do not capture
the same gains as ventures whose coherence is achieved
through disciplined alignment across a broader search
space. This distinction matters empirically. Among ven-
tures in the top quartile of concentration, the funding ben-
efit of coherence is materially smaller, and the predicted
reduction in downside risk is close to zero at the extreme
upper tail of concentration. The pattern supports the ar-
gument that coherence and narrowness should not be con-
flated. A venture can be strategically aligned without be-
coming overdependent on a single inventive path.

The competition moderation is nonlinear in the ex-
pected direction. In the financing model, the linear inter-
action between coherence and competition is positive at
0.268 with a standard error of 0.117, while the quadratic
interaction is negative at —0.191 with a standard error of
0.082. Marginal-effect calculations show that the financ-
ing benefit of coherence rises from the low-competition
tail to roughly the sixtieth percentile of competition and
then declines. At very low competition, coherent innova-
tion is helpful but not strongly differentiating. At mod-
erate competition, coherent ventures gain the most be-
cause the environment rewards disciplined conversion
without making appropriation impossible. At very high
competition, the benefit narrows, likely because rivals im-
itate quickly, price pressure intensifies, or customers dis-
perse attention across many comparable offers. The same
inverted-U pattern appears in revenue growth, though the
quadratic term is somewhat smaller in magnitude.

A useful interpretive question is whether coherence
dominates intensity or complements it. The estimates indi-
cate complementarity rather than substitution. Innovation
intensity remains positively associated with financing in
most models, though its effect is smaller and less stable
than coherence. When both are high, predicted outcomes
are strongest. A venture with low intensity but high coher-
ence performs better than a venture with similar low inten-
sity and low coherence, but it does not outperform the most
intense and coherent ventures [36]. Coherence therefore
appears to raise the productivity of innovation effort rather
than replace the need for innovation effort itself. This is
theoretically plausible. Alignment improves the transla-
tion of activity into value, but it does not eliminate the
underlying need for technical and commercial work.

Further heterogeneity analysis explores whether founder

technical depth conditions the concentration result. The
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Table 10: Robustness Checks

Test Result Direction  Stable
Alt. Coherence Measure Similar + Yes
Leave-one-out Slight drop + Yes
Entropy Balancing Consistent + Yes
Exclude Climate Minor drop + Yes
Two-year Horizon Attenuated + Yes
|
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Figure 7: Downside-risk effect translated into probability terms. Starting from the reported 14% base rate, a one-standard-deviation
increase in innovation coherence corresponds to an approximate 2.9 percentage-point decline in predicted downside-event probability,
yielding about 11.1%. This makes the negative hazard estimate more interpretable by showing that the result is not merely statistical

sign reversal but a visible reduction in downside exposure.

penalty associated with high concentration is weaker when
a larger share of founders possess advanced technical train-
ing or prior technical leadership experience. In a sup-
plemental specification, the three-way interaction among
coherence, concentration, and founder technical depth is
positive and modestly significant in the financing equation
[37]. This suggests that deep technical human capital can
buffer some of the brittleness associated with concentrated
inventive search, likely because technically sophisticated
founders manage narrower search paths more deliberately.
Still, the buffering effect is incomplete. Even technically
strong teams experience diminishing returns when coher-
ence is achieved primarily through excessive concentra-
tion [38].

The control variables behave largely as expected.
Prior revenue and prior financing stock predict future fi-
nancing positively. Cash burn intensity is positive in early-
stage financing models but negative in later-stage ones,
reflecting different interpretations of aggressive spending
across stages. Founder serial entrepreneurship is posi-
tively associated with financing but less so with revenue
growth once venture fixed effects and stage are included.
Ventures in regulated markets exhibit lower baseline rev-
enue growth but not lower financing once milestones and

technical depth are controlled [39]. These patterns do not
drive the coherence results, but they increase confidence
that the models are capturing reasonable entrepreneurial
dynamics.

The control-function estimates indicate that endo-
geneity is present but does not overturn the main conclu-
sions. The Gaussian copula term enters significantly in
the financing and revenue-growth equations, suggesting
that unobserved factors do indeed affect both coherence
and outcomes. Yet after including the correction, the co-
herence coeflicient remains positive and statistically sig-
nificant, shrinking only moderately [40]. In the financing
model, for example, the coefficient moves from 0.412 to
0.366 [41]. The persistence of the effect after the cor-
rection is consistent with the view that coherence is not
merely a byproduct of favorable unobserved shocks.

The placebo analysis offers another check [42]. Fu-
ture coherence, measured in year ¢ 1, does not predict
financing already raised in year ¢, nor does it predict prior-
year revenue growth once current coherence and controls
are included. This lack of reverse temporal association
does not prove causality, but it weakens the claim that
the results are entirely driven by omitted factors that op-
erate symmetrically through time. Likewise, when the
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Figure 8: Mediation through commercialization efficiency in the financing model. The lower bars decompose the total coherence
effect on follow-on capital (0.412) into a direct component (0.349) and an indirect component (0.063). The upper path sketch adds
the reported first-stage and second-stage coefficients: coherence increases commercialization efficiency (0.231), and commercialization
efficiency raises follow-on capital (0.271). Together they indicate that roughly 15% of the financing association flows through improved

conversion into paying engagement.

venture-level innovation dimensions are randomly reas-
signed within industry-year cells and a pseudo-coherence
measure is recalculated, the resulting placebo variable is
unrelated to the outcomes. The substantive predictive con-
tent therefore appears to reside in the actual alignment of a
venture’s own innovation domains rather than in mechan-
ical properties of the formula.

A final descriptive interpretation is helpful. Ven-
tures at the high end of coherence are not necessarily the
most visible or the most specialized. They tend to show
steadier technical staffing, a clearer link between pilot
activity and product releases, and more concrete imple-
mentation of efficiency or accountability-oriented design
choices. Low-coherence ventures often oscillate across
narratives. They may emphasize sophisticated technical
architecture while releasing products slowly, or they may
engage customers actively without making commensurate
technical commitments. Such ventures may still survive
and sometimes grow, but the empirical results suggest that
they do so under less favorable expectations and greater
downside exposure.

6. Robustness and Interpretation

A first robustness exercise replaces the cosine-based co-
herence measure with two alternatives. The first is an in-
verse dispersion index computed as the negative standard
deviation of the four standardized innovation dimensions
plus the mean innovation level. The second is a principal-
component alignment measure based on the proportion

of variance in the four-dimensional innovation vector ex-
plained by the first principal component [43]. Both alter-
natives retain the core idea that aligned multidimensional
innovation should matter independently of raw intensity.
Across these alternatives, the main results remain intact.
Coherence continues to predict follow-on financing and
revenue growth positively and downside risk negatively.
The cosine-based metric yields the strongest and most sta-
ble estimates, likely because it more directly captures di-
rectional alignment relative to a balanced reference profile
rather than only dispersion [44].

A second robustness check addresses the possibility
that one specific innovation domain is doing all the work.
To examine this, each domain is omitted in turn from the
coherence calculation [45]. The financing and growth ef-
fects remain positive in every leave-one-out specification,
but the estimates weaken most when commercialization
cadence or external experimentation is omitted. This sug-
gests that the coherence mechanism is especially depen-
dent on market-facing translation rather than solely on in-
ternal technical commitment. Omitting the responsible
innovation implementation dimension reduces the magni-
tude but does not eliminate the effect. Thus the results
are not driven only by ventures operating in environmen-
tally sensitive sectors, though the responsible innovation
domain contributes incremental explanatory power.

A third test uses stage-matched entropy balancing so
that high- and low-coherence venture-years are compared
among observations with similar age, size, prior financ-
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Figure 9: The curve is drawn to match the reported inverted-U pattern in which the financing benefit of coherence rises from the
low-competition tail, peaks around the middle-to-upper-middle portion of the observed competition distribution, and then declines as
rivalry becomes very intense. This visual corresponds to the positive linear interaction and negative quadratic interaction reported for
competition, and it conveys the central result that coherence pays off most when pressure is strong enough to discipline execution

but not so strong that appropriation collapses.

ing, sector, and prior revenue. After balancing, the mean
differences in all matching covariates fall below 0.03 stan-
dard deviations [46]. The treatment-effect estimates re-
main positive and close to the main model magnitudes.
High-coherence venture-years exhibit 9.6% more next-
year financing on average and a 3.1 percentage-point lower
downside-event rate relative to balanced low-coherence
venture-years. Matching does not resolve all endogene-
ity concerns, but it reduces reliance on functional-form
assumptions and shows that the main association is not
obviously driven by extreme covariate imbalance.

A fourth analysis excludes climate-technology ven-
tures, which are the sector most likely to exhibit high
scores on responsible innovation implementation. This
is useful because one might worry that coherence is simply

The financing coefficient falls by about one-fifth, and
the revenue-growth coefficient by about one-sixth. This
pattern is sensible. In entrepreneurial settings, current
coherence should be most informative over horizons in
which the same strategic system remains in place. Over
longer periods, pivots, team turnover, and market shocks
can weaken the continuity between present alignment and
later outcomes. The continued though smaller association
nonetheless suggests that coherence is not only a short-
lived signaling phenomenon [50].

A sixth exercise examines whether the coherence
effect is stronger when ventures face high milestone de-
pendence. Milestone dependence is proxied by the need
to secure regulatory approvals, enterprise integration, or
hardware validation before meaningful revenue can scale.

rewarding sectoral fashion rather than general entrepreneurialln these subsamples, the coherence effect on financing is

discipline. Excluding climate ventures lowers the mean
responsible innovation score substantially, yet the coher-
ence coeflicients on financing and revenue growth remain
significant. Their magnitudes decline by roughly 12%,
indicating that the responsible innovation domain is infor-
mative but not decisive. The construct therefore appears
portable across sectors rather than specific to environmen-
tally oriented venture markets [47].

A fifth analysis shifts the outcome horizon [48]. In-
stead of one-year-ahead financing and revenue growth,
the models are estimated with two-year cumulative financ-
ing and two-year average revenue growth [49]. The pos-
itive coherence effect persists but attenuates modestly.

stronger than in low-milestone ventures. This is consistent
with the argument that coherence matters especially when
multiple organizational functions must remain aligned for
external audiences to believe the venture can navigate a
complex commercialization path. Simpler products with
shorter feedback cycles still benefit from coherence, but
the premium is smaller because incoherence is easier to
correct quickly.

Interpreting the results also requires distinguishing
coherence from consistency of narrative alone. A venture
might tell a stable story without changing how it allocates
resources or commercializes products. The empirical mea-
sure used here requires more than rhetorical consistency.
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Figure 10: Amplification by prior innovation reputation. The higher-slope line represents ventures with stronger prior innovation

reputation, for which the marginal financing payoff to coherence

is substantially larger. The visual reflects the reported positive

interaction between coherence and innovation reputation and the interpretation that the coherence effect on follow-on capital is about

twice as large near the upper reputation quartile as near the lower
coherent behavior easier for outsiders to believe and reward.

It depends on observable activity across multiple domains.
Indeed, when the analysis substitutes a pure text-based
strategic consistency score for the coherence variable, the
outcome associations are weaker and less stable. Narrative
discipline matters, but it does not appear sufficient. Stake-
holders respond more strongly when the venture’s techni-
cal, market-facing, and implementation choices align in
observable behavior.

An additional interpretive issue concerns whether
coherence might simply proxy for managerial quality. High-
quality teams may be both more coherent and more suc-
cessful. Venture fixed effects reduce this concern by ab-
sorbing time-invariant managerial differences, but qual-
ity can still evolve. To probe this, the analysis includes
changes in senior leadership structure, hiring of experi-
enced operating executives, and board professionalization
as controls. The coherence coefficient remains robust.
This suggests that while evolving managerial quality likely
contributes to venture performance, the specific alignment
of innovation domains carries incremental information be-
yond general improvements in governance or staffing.

The results also clarify an ambiguity about entr -
epreneurial specialization. It is common to view focus as
unambiguously positive in early-stage ventures because re-
sources are scarce and founders are urged to avoid strategic
diffusion. The present findings imply a more careful dis-
tinction. Focus on a market problem or technical challenge
can be beneficial, but excessively concentrated inventive
portfolios weaken the gains from an otherwise coherent in-
novation system. The issue is not that ventures should di-

one. Reputation therefore does not replace coherence; it makes

versify indiscriminately. Rather, they should avoid deriv-
ing coherence solely from narrowness [51]. Disciplined
alignment works best when it preserves some recombina-
tive breadth and does not make the venture overly depen-
dent on one knowledge trajectory.

From a methodological standpoint, the findings point
to the value of representing entrepreneurial innovation as
a multidimensional vector [52]. Scalar measures remain
useful, but they are incomplete in settings where external
interpretation and internal sequencing jointly determine
outcomes. A venture with moderate levels of innovation
across aligned domains may outperform a venture with
higher aggregate innovation but stronger imbalance [53].
This possibility is difficult to detect with conventional
single-dimension indicators. The coherence approach
does not replace existing measures; it reorders them into a
structure that better reflects how entrepreneurial systems
function under uncertainty [54].

The broader interpretation is therefore restrained but
consequential [55]. The evidence does not imply that
coherence is a universal or sufficient condition for en-
trepreneurial success. Many coherent ventures will still
fail because markets shift, technologies disappoint, or fi-
nancing windows close [56]. Nor does it imply that all
ventures should emphasize the same innovation mix. The
effect identified here is relational rather than prescriptive.
What seems to matter is that the venture’s chosen inno-
vation domains move in a mutually reinforcing direction
and that stakeholders can observe that reinforcement with
enough clarity to update expectations favorably. Under
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Figure 11: Weakening of the coherence payoff as inventive portfolios become excessively concentrated. The downward trace reflects
the reported negative interaction between coherence and portfolio concentration in the financing model and the interpretation that
the reduction in downside risk nearly disappears at the extreme upper tail of concentration. The figure makes the paper’s distinction
visually clear: disciplined alignment is beneficial, but coherence achieved mainly through narrowness becomes brittle and yields much

smaller gains.

entrepreneurial uncertainty, alignment itself appears to be
a resource.

7. Conclusion

This study examined whether entrepreneurial ventures
benefit when distinct elements of their innovation sys-
tem align rather than develop unevenly. Using a panel
of 286 U.S. entrepreneurial firms over 2016-2024, the
analysis found that venture innovation coherence is pos-
itively associated with next-year external financing and
revenue growth and negatively associated with downside
risk. These associations remain after accounting for ven-
ture fixed effects, innovation intensity, financing history,
founder attributes, market conditions, and a control-function
correction for endogeneity. The evidence also indicates
that commercialization efficiency explains part of the re-
lationship, suggesting that coherence matters not only be-
cause it affects external interpretation but also because it
improves internal conversion from exploratory activity to
economic engagement.

The conditional results help narrow the interpre-
tation. Coherence is most valuable when competition
is neither too weak nor too intense, when the venture
has accumulated a credible innovation reputation, and
when alignment is not achieved through excessive con-
centration of the inventive portfolio. These findings imply
that coherence should be treated as an organizing prop-
erty of entrepreneurial innovation rather than as a syn-

onym for focus, publicity, or simple innovativeness. Ven-
tures appear to benefit when technical commitment, ex-
ternal experimentation, commercialization cadence, and
implementation-oriented legitimacy cues reinforce one
another in a way that stakeholders can recognize.

Several implications follow for the study of entrepreneur-
ship [57]. First, innovation in young firms is often as-
sessed through isolated dimensions, yet the present results
indicate that the pattern among dimensions can carry in-
dependent predictive content. Second, the conversion of
exploratory effort into growth depends partly on whether
stakeholders can interpret the venture’s activities as be-
longing to a coherent path. Third, downside outcomes in
entrepreneurial settings may reflect not only insufficient
innovation, but also imbalanced innovation architectures
that raise uncertainty about conversion and strategic direc-
tion [58]. These implications do not eliminate the role of
product-market fit, team quality, or financing conditions.
They suggest that those factors interact with the structure
of innovation signals in ways that deserve more direct em-
pirical attention [59].

The analysis has limitations. The sample is U.S.-
based and concentrated in sectors where innovation leaves
relatively visible traces, so the results may not transfer di-
rectly to quieter entrepreneurial settings or to regions with
different disclosure norms. Some measures, especially
those based on textual coding and private-firm disclosures,
inevitably contain error. The endogeneity strategies re-
duce but do not eliminate concerns about omitted shocks.
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It is also possible that coherence operates differently in
founder-led lifestyle ventures, nonprofit ventures, or plat-
form ecosystems where growth logic and stakeholder in-
terpretation follow different patterns from those observed
here.

Within the limits of the present design, the evidence
supports a straightforward conclusion. Entrepreneurial
firms do not appear to benefit only from innovating more.
They benefit when the main domains through which in-
novation is enacted and observed move in a coordinated
direction. Under uncertainty, alighment becomes part of
what stakeholders value. For emerging ventures attempt-
ing to sustain growth while preserving strategic flexibility,
the structure of innovation may therefore matter nearly as
much as its absolute scale.
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