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Introduction

* Digitalization has fundamentally reshaped the competitive landscape
faced by firms and, particularly by startups

e Startups typically operate with limited tangible resources but exhibit a
hlgh degree of ﬂEXIbIllty and ada pta b|||ty (Sreenivasan & Suresh, 2024; Rosin et al.,
2020; Wang & Wu, 2024).

* They often lack established routines, reputational capital, and
financial slack (Bradley et al., 2011, Vanacker et al., 2017; Rindova et al., 2007; Fischer & Reuber,
2007; Gong et al., 2005) digitalization offers critical opportunities to
compensate for resource constraints and compete in highly dynamic
and uncertain environments (Giotopoulos et al., 2022).



Aim

* Investigate direct and indirect effects of DCs on startup employment
growth through 3 key mediating mechanismes:
1. digital marketing,
2. in-house research and development (R&D) activity,
3. and participation in global value chains (GVCs)



Theoretical background - Dynamic Capabilities

* Dynamic capabilities = ability to sense, seize, reconfigure resources (Teece et
al. 1997).

* They do not affect performance directly - they work through operational
capabilities (Protogerou et al. 2012).

 Digital capabilities = a digital manifestation of dynamic capabilities (Bharadwaj
2000, Teece 2007;2018).

* For startups:
* Limited routines & slack - digital capabilities matter, but effects likely indirect.
* Prior literature shows mixed digitalization—performance links.

* Emerging evidence: non-linear (inverted-U) effects due to coordination
overload (Usai et al. 2021) .



Conceptual Model 5

 Digital Capabilities = higher-order

enabler 1
* Three operational mechanisms: H1b
e R&D (internal innovation capability)
* GVC participation (external coordination [ R&D activity )
capability) )
 Digital marketing (market-facing PR HD oo .
capability)
° Expected pattern [DigitaLCapabilitiesJ ; [ GVC participation J ; [ Growth J
* Indirect effects dominate e HE
€ ———————— H4 --------—--- ->

* Diminishing returns at high digital
capability levels [ Digital Marketing |

Practices
e Qutcome: Startup growth
(employment)
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Research hypotheses

* H1a: Digital capabilities do not have a direct effect on startup growth.

* H1b: Digital capabilities exhibit an inverted U-shaped relationship
with startup growth.

* H2: In-house R&D mediates the relationship between digital
capabilities and startup growth

e H3: Participation in global value chains mediates the relationship
between digital capabilities and startup growth.

* H4: Digital marketing mediates the relationship between digital
capabilities and startup growth.



Methodology and Data

 Partial least squares structural equation modelling (PLS-SEM)

* An advanced quantitative method that combines factor analysis and multiple
regressions (Hair et al., 2011b).

* Original dataset from field survey conducted by LIEE-NTUA, 12/2024 -
7/2025
* “Elevate Greece” registry was used as sampling pool.

e Advantage: vetted, innovative KIE startups (automatically removes firms older
than 8 yrs) as pool

targeted startups operating in high-tech and knowledge-intensive sectors.
» Data collected with structured questionnaire for (co)founders/
From ~789 active firms listed in late 2024, 80 participated (10.1% response rate)



Variables, latent constructs, and model specification
MRS latentvar | Type | _____Role_____loOrder| _____________Description/itemsused ________ | Typel | Mean | %2 | N_|

1. Degree to which the firm has developed DCs for Artificial intelligence (Al) .
5-Likert  3.63 62% 79

1. Degree to which the firm has developed DCs for Machine learning S_likert 3.37 58% 79
1. Degree to which the firm has developed DCs for Robotics S-likert 1.80 14% 79
o o epoac . st
Digital capabilities Reflective Independent L 1. Degree to which the firm has developed DCs for Big data analytics S_likert 3.14 46% 79
1. Degree to which the firm has developed DCs for Blockchain technologies  5-Li
g P gies Sbikert . of 1% 79
1. Degree to which the firm has developed DCs for 5G technologies 5-Likert 2.30 30% 79

Degree to which the firm uses social media marketing practices S_likert  3.39 529 79

Degree to which the firm uses Email marketing practices S_likert 2.85 42% 79

Degree to which the firm uses Mobile marketing practices

Digital marketing . Independent / 5-Likert 2.05  19% 79
! Reflective 1st . . . .
practices Dependent Degree to which the firm uses Content marketing practices 5-likert 2.78 41% 79
Degree to which the firm uses Search engine optimization practices 5-Likert 227 23% 79
Degree to which the firm uses Affiliate marketing practices 5-Likert 1.54 6% 79
Research and . . Independent / . o .
D Single-item - 1. Importance of internal R&D activity in the last 2 years 5-Likert  3.96 68% 79
development activities Dependent

- . . Independent / o o . .

GVC participation Single-item b dent - 1. Participation of the firm in global value chains Binary N/A 49% 79
ependen

5-point
. N/A 5.1% 79
ordinal

. . 1. Classification of firms on 4 categories based on their turnover during the  6-point
Turnover Single-item Control - N/A  11.4% 79

Single-item Dependent s 1. Number of hires during the last 3 years

last 2 years* ordinal
Training and upskilling 1. Whether the firm implemented programmes for the development of its
. A _ H 0,
practices Single-item Independent employees’ digital skills over the last 2 years Binary |~ N/A - 43% 79
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Results: Measurement model

. Digital Digital VIF
N\
e Collinea rity tests 0777 2608
0830 4236
0686 1614
0785 2.608
0673 1.528
- 0639 1513
* Indicator relevance Q
0785™ 221
084 2768
0836 2308
Use of Search engine optimization practices 0.733"** 1.820
Use of Affiliate marketing practices 0.644™" 1.271

e Construct reliability and Q
internal consistency

alpha (C, Pha P reliability (CR extracted (AVE

o 0.827 0.834 0.875 0.540
Capabilities
. 0.858 0.868 0.894 0.587
marketing
+ Convergence validity (@ P I N Y e
| Growth [RENRE
0.190 -
Y o:o3 0.365 -
3 . X N 0.350 0.231 0.157 -
° D I d y 0.035 0.368 0.086 0.071
ISCI‘ImInant vall It 0.206 0.382 0.203 0.062 0.149
0.603 0.084 0.057 0.195 0.061 0.178
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Results: Structural model

| comstructs | Rz | Rladi
VIF
3 3 [Growth [T 0.508"" CORSEructS (inner)
* Collinearity test
Y 0090 0.087 1.409
0.045 0.032
e Model’s fit on 0113 0113 1.000
5 Classification (Hair, LY
the ConStrUCtS Constructs f Hult, Ringle, & 1.000
. 2 0.001 Non important
* Effect sizes (f <) 010 small 1103
X 0.047 Small
of the main 0127 Moderate 2159
0.228 Moderate 1.000
0.090 Small
constructs 0.004 Small 1000
0.141 Small ok (00 > orowth |
3 0.693"** Large (0]3 (DCS) -> Growth 1.100
* model’s 0073 small 1251
0.098 Small
e (R&D] > orowth — 2.250

p r e d | Ct iV e QE (R&D) > Growth 0.009 Small
accuracy (0Q?)

Digital Capabilities (DCs) 0.000 Non important

Digital Marketing Capabilities (DM) 0.013 Non important

GVC Participation 0.063 Weak
R&D 0.008 Non important
0.348 Moderate
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Results: Structural model
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o673 (0350}- ~

[oo]
23 e
0.022 (0.842) e 0.558 4 0.572 (0.000) —

5 0106 (0.052) —— ®

f0.419 (0.014) ®

0.045 Actual Growth TURNOVER

0.314 (0.002)
GVC Participation  0.369 (0.001)
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Path

Training - DCs - GVC pt.

Training > DCs - DM

Training - DCs - GVC pt.

Training - DCs - R&D

Training - DCs -> R&D -
Growth

Training - DCs - GVC pt.
-> Growth

Training - DCs -> DM >
Growth

DCs - R&D - Growth

DCs - GVC pt.-> Growth

DCs - DM - Growth




Testing of research hypotheses based on the results

Research hypotheses Related result Result value m

H1a: Digital capabilities do not have a direct
effect on startup growth

H1b: Digital capabilities exhibit an inverted U-
shaped relationship with startup growth

H2: In-house R&D mediates the relationship

between digital capabilities and startup growth.

H3: Participation in global value chains
mediates the relationship between digital
capabilities and startup growth.

H4: Digital marketing mediates the relationship

between digital capabilities and startup growth.
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Direct path coefficients

Quadratic coefficient

Specific indirect effects

Specific indirect effects

Specific indirect effects

g = —0.022
QF = —0.208""
B = 0.020
B = 0.044
g =0.116"

Supported

Supported

Not supported

Not supported

Supported

12



Main results discussion

Employee training significantly enhances the development of digital capabilities.
Digital capabilities significantly enhance R&D activity and digital marketing.

The role of digital capabilities in growth is not direct, but is mediated by digital
marketing.

Participation in global value chains (GVCs) and digital marketing directly drive
growth.

e Diminishing returns appear between digital capabilities, digital marketing, and
startup growth - gains are significantly higher when startups use a moderate
level of digital solutions/marketing, than when they use digital activities on a
very large scale

In other words, beyond a certain threshold, the marginal benefits of digitalisation activities are reduced
due to increasing complexity and coordination costs



Key take-away points

For Startup Founders

Avoid the digitalization trap: More
technology # more growth; excessive
digitalization creates managerial overload
and reduces effectiveness.

Focus on digital marketing, not just tools:
Digital marketing is the strongest and
fastest pathway from digital capabilities to
growth.

Invest in people, not only tech: Training has
the largest effect on building digital
capabilities... human capital is the real
bottleneck.

Be patient with R&D and GVCs: These
activities matter for long-term
competitiveness but do not generate
immediate growth.

For Policymakers
 Shift from tech subsidies to capability

building: Support digital marketing skills,
data analytics, and organizational
readiness,not just hardware/software
adoption.

* Avoid one-size-fits-all digitalization

policies: Provide diagnostics to help firms
Identify their optimal digital intensity and
avoid diminishing returns.

Support long-term innovation pathways:
R&D and GVC participation need patient
capital and long-horizon policy instruments.

 Align national digital skills strategy with

startup needs: Training is the strongest
lever for capability development and
ecosystem upgrading.



Thank you for your time and attention!
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