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Role of Startups in Promoting Innovations and
Sustainable Economic Growth
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ABSTRACT:

In today's world, startups play a key role in driving innovation by facilitating the development of new
technologies, products and business models. Thanks to their flexibility, high adaptability and focus on
cutting-edge solutions, startups drive sustainable economic growth and accelerate technological
change in various industries. They introduce breakthrough technologies that can change the market,
creating new opportunities for business and society.

This paper examines the impact of startups on the innovation ecosystem, their contribution to the
development of high-tech industries and sustainable economic growth, and the financing mechanisms
that contribute to their success. Special attention is paid to the interaction of startups with large
corporations, venture capital funds and government institutions, and the factors that determine the
success of startups in the long term are analyzed.

Keywords: startups, innovations, technological development, venture financing, entreprenenrship.

1. Introduction

In general, a startup is a young company founded by one or more entrepreneurs
to develop a unique product or service and bring it to market. Startups are typically
characterized by their innovative approach, scalability potential, and focus on solving
specific problems or meeting unmet needs. They often operate in industries like
technology, healthcare, fintech, green energy, and biotechnology, but can exist in any
sectot.

In recent decades, startups have become an integral part of the economic and
technological ecosystem, playing a key role in driving innovation and sustainable economic
development. Typically characterized by high levels of risk and uncertainty, startups are
the catalysts for technological breakthroughs, creating new products, services, and
business models that can transform existing markets and establish new industries. Their
ability to rapidly implement innovations, along with their flexibility and dynamism,
provides an essential impetus for innovative activities.

Startups significantly contribute to technological progress through a focus on
research and development and by interacting with academic institutions, corporations, and
venture investors. Many globally renowned companies, such as Apple, Google, and
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Facebook, started as small startups that offered unique solutions to pressing problems,
ultimately leading to revolutionary changes in the global economy and society.

Furthermore, startups play a significant role in workplace creation, attracting
investments, and sustainable economic growth. In modern conditions, startups are
increasingly crucial for accelerating the adoption of innovative technologies like artificial
intelligence, blockchain, biotechnology, and sustainable energy solutions. Often, it is in
startups that new ideas emerge, which later become the foundation for major tech
companies and global trends.

However, for startups to fully realize their innovative potential, a supportive
environment is necessary. This includes well-developed infrastructure, access to financing,
and a supportive regulatory framework. The role of government and private institutions,
venture funds, and educational organizations in this process is extremely significant. For
example, United States and its lean regulation with robust support. The U.S. emphasizes
entrepreneurial freedom with minimal regulatory barriers for startups. Policies like the
JOBS Act (Jumpstart Our Business Startups) ease fundraising through crowdfunding and
relaxed reporting requirements for small businesses. The support mechanism is access to
venture capital, tax incentives (e.g., R&D tax credits), and world-class innovation hubs like
Silicon Valley. The U.S. maintains a light-touch regulatory approach, allowing startups to
experiment and scale quickly. However, sector-specific regulations (e.g., fintech,
healthcare) ensure consumer protection and systemic stability. Another case is Estonia.
Estonia’s e-Residency program allows global entrepreneurs to establish and manage EU-
based companies online, reducing bureaucratic hurdles. The support mechanism is the
access to digital infrastructure, simplified tax systems, and startup visas for non-EU
entrepreneurs. Hstonia combines a highly digitized regulatory framework with
entrepreneurial freedom, making it one of the easiest places to start and run a business.
Successful startup ecosystems strike a balance by providing enough freedom to innovate
while implementing regulations that protect public interests and ensure long-term
sustainability. The optimal mix depends on a country’s economic priorities, cultural
context, and institutional capacity.

Thus, startups play a pivotal role in accelerating the adoption of innovations,
supporting sustainable economic growth, and shaping new markets (EU-STARTUPS,
2025).

2. Theoretical Background
2.1 Literature review

We analyse the reflection of the “The Role of Startups in Promoting Innovation”
in the authoritative Web of Science database.
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Figure 1. Documents by year, which contain the words “The Role of Startups in Promoting Innovation” in the title,
abstract or keywords within the Web of Science database from 1994 to 2024.
Source: elaborated by the anthors based on the Web of Science database

A lot of publications occurred in recent years, 2023 and 2024. This indicates an
increased interest in the topic of startups and artificial intelligence in recent years. Since
2019, there has been a steady growth in the number of publications. This is due to the
development of Al technologies and their increasing application in business and startups.

A significant surge was observed after 2020. Since 2020, there has been active
growth in the number of publications. This is associated with the COVID-19 pandemic,
which accelerated digitalization, as well as the development of venture financing and
startups in the Al field.
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Figure 2. Documents by conntry, which contain the words “The Role of Startups in Promoting
Innovation” in the title, abstract or keywords within the Web of Science database from 1994 to 2024.
Source: elaborated by the authors based on the Web of Science database

Leaders by number of publications/initiatives: China (PEOPLES R CHINA) —
20 publications, which highlights the country's leading role in the field of artificial
intelligence and startups. Brazil (BRAZIL) — 12 publications, which indicates a growing
interest in the topic of Al in South America. USA (USA) — 8 publications, confirming
the country's role as a global leader in the field of technology.

Medium activity: India (INDIA) — 6 publications, highlighting the rapid
development of the startup ecosystem in the country. Germany (GERMANY) — 5
publications, representing Europe as a region with developed Al initiatives. Spain,
England, France, the Netherlands, Russia and South Korea — 3 publications each,
showing moderate interest in the topic.

Less active countries: Greece, Indonesia, Japan, Portugal, Vietnam — 2
publications each, which may indicate specific initiatives in these regions. The remaining
countries, including Canada, Italy, Israel and Lebanon, have 1 publication each, indicating
a low level of activity.
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Figure 3. Documents by research field, which contain the words “The Role of Startups in Promoting Innovation” in
the title, abstract or keywords within the Web of Science database from 1994 to 2024.
Source: elaborated by the anthors based on the Web of Science database

The Figure 3 represents the distribution across various research fields and shows
the number of works or studies associated with each area. Leading Field: "BUSINESS
ECONOMICS" — 52 studies. This is the most populat category. Other Significant Fields
are "ENVIRONMENTAL SCIENCES ECOLOGY" — 13 studies and "SCIENCE
TECHNOLOGY OTHER TOPICS" also 13 studies. Moderately Popular Fields: Fields
like "ENGINEERING" have 6 studies. Smaller groups with 2 studies each include areas
such as "AGRICULTURE", "EDUCATION", "INTERNATIONAL RELATIONS",
and "URBAN STUDIES". Least Popular Fields: Some areas have only 1 study, such as
"CHEMISTRY", "PHYSICS", "SOCIOLOGY", and others.
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Figure 4. Documents by Citation Topics Meso, which contain the words “The Role of Startups in Promoting
Innovation” in the title, abstract or keywords within the Web of Science database from 1994 to 2024.
Source: elaborated by the anthors based on the Web of Science database

The Figure 4 presents data on "Citation Topics Meso" and representing the
number of studies or citations associated with specific research topics. It provides insights
into the distribution of research focus areas.

“60.3 Management" is the most cited topic, with 59 citations, indicating a strong
emphasis on management-related studies. "6.115 Sustainability Science" has 3 citations,
reflecting moderate interest in sustainability issues. "4.18 Power Systems & Electric
Vehicles", "6.10 Economics", "6.317 Risk Assessment", and "6.86 Human Geogtraphy"
each have 2 citations, showing balanced attention across these areas. Several topics have
only 1 citation, such as: "3.40 Forestry", "4.13 Telecommunications", "5.56 Quantum
Mechanics", "6.11 Education & Educational Research", "6.110 Law", "6.122 Economic
Theory", "6.263 Agticultural Policy", "8.292 Mapping & Topography"

Research Implications:

. The dominance of management suggests its central role in the research
landscape.

. Emerging interest areas like sustainability science and risk assessment
highlight contemporary challenges and priorities.

. Topics with fewer citations may represent niche fields or emerging

disciplines that require further exploration.
This distribution can be used to analyze research trends, identify gaps, and
prioritize future studies.
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Figure 5. Documents by Citation, which contain the words “The Role of Startups in Promoting Innovation” in the
title, abstract or keywords within the Web of Science database from 1994 to 2024.
Source: elaborated by the anthors based on the Web of Science database

The most cited works are related to incubators, patents, and urbanization,
indicating a high level of interest in these topics. More recent studies (e.g., from 2022) have
fewer citations, likely due to insufficient time for accumulating references. The chart
highlights the significance and impact of each work within the research community.

For a scientific article on the role of startups in advancing innovations, it is crucial
to cleatly and precisely define key terms such as "startup" and "innovation." Here are
possible definitions for these terms:

A startup is an eatly-stage company or project initiated by entreprenecurs to
develop and validate a scalable and replicable business model. Startups are characterized
by intensive searches for scalable and repeatable business solutions, high uncertainty, and
limited initial resources, yet with the potential for rapid growth.

Innovation is the process of introducing new or significantly improved products,
services, processes, or methods. Innovations can be technological or non-technological,
encompassing the development of new technologies as well as the application of new
business practices or organizational methods. In the context of startups, innovations often
relate to creating new markets or significantly transforming existing market structures.

These definitions emphasize the fundamental characteristics of startups and
innovations, highlighting their role in economic development and technological progress.
For the article, it is important not only to define these terms but also to link them with
specific examples and research demonstrating their impact on markets and society.

The authors' previous research on the topic of startup development allowed them
to define the concepts of startup infrastructure (Simakhova, Menshikov, Ruza, Nikolaiev,
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2024) and startup ecosystem and identify their development in individual countties
(Menshikov, Ruza, Simakhova, Semeneca, 2024).

The definitions of "startup" and "innovation" are widely discussed in academic
literature, with many distinguished researchers contributing to their clarification.

Eric Ries' 2011 bestsellet The Lean Startup is a valuable guide for startup founders
and aspiring entrepreneurs. Ries applies the methods of lean management to the creation
and development of startups, with the aim of allowing users to reduce waste, optimise
production processes and find out what their customers really want. The principles of his
approach will help entrepreneurs to achieve sustainable growth and adapt rapidly to
changes in their environment, which is vital given the uncertainty and risk which
characterise most startups. The Lean Startup has won legions of devoted followers all over
the world, and Ries' innovative approach has been applied to many businesses across a
wide range of sectors (Ries, 2011).

Steve Blank — author of "Startup Owner's Manual", he details the process of
customer and product market development, which is central to understanding how
startups evolve from an idea to a scalable business.

Steve Blank pioneered, emphasizes understanding customers and validating
business ideas through direct customer feedback and iterative product development.

In addition to The Startup Owner's Manual, Steve Blank is also the author of Four
Steps to the Epiphany, a key work that introduced the Customer Development
methodology. His ideas have shaped how startups approach product-market fit, customer
acquisition, and scaling.

Steve Blank is a frequent speaker and educator, and he has taught
entrepreneurship at institutions like Stanford, UC Berkeley, and Columbia University. His
work has significantly influenced the Lean Startup movement and startup accelerators
around the world.

He is also known for his blog and writings on entrepreneurship and innovation,
where he frequently shares advice on how startups can avoid common pitfalls (Blank,
Blank, Dorf 2012)

Peter Drucker — a renowned management thinker, defined innovation as a tool
for entrepreneurs to transform resources from low productivity to high productivity. His
works are found in books such as "Innovation and Entreprenecurship".

Peter Drucker was an influential Austrian American management consultant,
educator, and author, widely considered the father of modern management. His work
shaped the way organizations are structured, managed, and led, particularly in the 20th
century (Drucker, 1985).

3. Methods

The methodology employed in this research is based on a mixed-methods
approach, combining both quantitative and qualitative techniques to provide a
comprehensive analysis of the role of startups in promoting innovation. This approach
allows for a robust examination of the relationship between startup activity, innovation,
and economic growth across different countries.

Published by ECSDEV, Viadei Fiori, 34, 00172, Rome, Italy http://ecsdev.org



V. Menshikov e al. 33

Quantitative Analysis: The primary quantitative method involves the use of
statistical tools to analyse the correlation between startup activity (measured by the number
of startups and venture capital investments) and economic growth (measured by real GDP
growth). Data for this analysis is gathered from reputable international databases such as
the World Bank, OECD, and Crunchbase. The analysis will involve the application of
correlation analysis and multiple regression techniques to explore the strength and
direction of the relationships between variables. Additionally, econometric models will be
used to assess how factors such as infrastructure, government policies, and access to
finance influence the growth of startups and their contribution to innovation.

Comparative Analysis: A comparative approach will be used to examine the
startup ecosystems of different countries, focusing on factors that contribute to or hinder
innovation. Countries with well-established startup ecosystems, such as the United States,
Israel, and Germany, will be compared with those in emerging markets to identify patterns
and differences in the role of startups in fostering innovation.

Limitations and Assumptions: While this study aims to provide a comprehensive
understanding of the role of startups in innovation, it is important to acknowledge certain
limitations. The availability and quality of data on startups may vary across countries, which
could impact the robustness of the analysis. Additionally, the dynamic nature of startup
ecosystems means that the findings may reflect trends during a particular period and may
be subject to change as new technologies and market conditions evolve.

Indeed, the quality of startup data can vary significantly across different countries
due to differences in data collection methods, varying legal and tax systems, transparency
levels, and access to information. This can greatly affect the reliability and accuracy of
startup research and its interpretation on a global scale. To improve the reliability of
research can be used such methods:

1. Using multiple data sources. To enhance research reliability, it is
recommended to use several different sources of information: official statistics, startup
ecosystem databases, reports from venture capital firms, and startup incubators. This will
help smooth out potential distortions and provide a more objective representation of
startups in different countries.

2. Using validated indicators. For startup research, it is important to use
standardized and validated indicators, such as investment volumes, number of patents,
employee growth, profitability, etc., that can be applied regardless of the country.

3. Conducting thorough data preprocessing. During research, it is
important not only to collect data but also to process it carefully: correcting errors, missing
values, and identifying and fixing anomalies that could distort research results.

4. Using international standards. Integrating and standardizing data at the
international level can help minimize differences in data collection and interpretation. For
instance, using common classifications of startups by industry and development stage (e.g.,
Seed, Series A, B, C) can significantly improve data quality.

Standardization of startup indicators on an international level is possible using
unified classifications and reporting formats. In some cases, there are already international
initiatives aimed at standardizing approaches to studying startups, which increases their
comparability. Examples of such standards:
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1. Global Entrepreneurship Monitor (GEM) — This is an international
research initiative that provides a comparative analysis of entrepreneurial ecosystems in
different countries. GEM uses standardized questions and methodologies to collect
startup data, allowing for cross-country comparisons of entrepreneurial activity.

2. OECD (Organisation for Economic Co-operation and Development) —
The OECD has developed several recommendations and standards for collecting data on
startups and entrepreneurial activity. For example, the concept of "innovative startups" is
used to assess their contribution to the economy. OECD standards help standardize
startup data and make it more comparable internationally.

3. EU Startup Monitor — This is a research initiative that collects and
analyzes startup data from European Union countries using unified standards and
methodologies. These standards include aspects such as funding sources, company
structure, growth rates, and employment. The research results provide access to
comparable startup data across EU countries.

In summary, the theoretical framework integrates various perspectives on
innovation, entrepreneurship, and economic growth, while the methodology combines
quantitative and qualitative methods to offer a holistic view of how startups drive
innovation. This research aims to contribute to the growing body of knowledge on the
impact of startups on economic development and technological progress.

4. Results
4.1 Innovation development support model

For startups to play a more significant role in advancing innovations, a
comprehensive model for supporting their development is needed. This model should
consider key elements of the innovation ecosystem that facilitate the successful integration
of startups into the economy.

Key elements of the model include financial support - encompassing grants,
venture funding, and concessional lending. Financial stability in the eatly stages of a
startup's lifecycle is critically important. Research indicates that the presence of a
government financing program increases the likelihood of successful scaling of a startup
by 25%. For instance, in the USA, the Small Business Innovation Research (SBIR)
program provides grants for the early stages of innovative projects. For example, the
startup Spire Global, specializing in satellite data, received an SBIR grant, which enabled
the company to develop a prototype and enter the market, attracting an additional 80
million U.S. dollars in venture funding.

Infrastructure elements - the creation of technology parks, accelerators, and
coworking spaces provides startups with access to resources and expertise. Research on
startup ecosystems in 10 countries shows that startups operating in specialized clusters
demonstrate 40% higher productivity. For example, technology parks like Silicon Wadi in
Israel play a key role in supporting startups. For instance, Mobileye, which developed
technologies for autonomous vehicles, started its operations in one of such parks. The
company was later acquired by Intel for 15.3 billion U.S. dollars, marking the largest deal
in the history of Israeli startups.

Legal foundation and regulation - Transparent and flexible regulatory
mechanisms, such as incentives for innovative enterprises and protection of intellectual
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property, stimulate startup growth. Countries with strong legal protection of innovations
observe higher startup survival rates (70% compared to 50% in countries with weak legal
protection). An example of successful legal support is the Startup India program. Under
this initiative, the Government of India introduced tax incentives for startups for the first
three years of operation and significantly simplified the company registration process.

As a result, the number of registered startups in India has increased from 700 in
2016 to over 80,000 in 2023. Education and human capital development - supporting
educational programs in entrepreneurship and technology. Startups' participation in
university accelerators increases their chances of successfully entering the market by 30%.
The Massachusetts Institute of Technology (MIT) created the MIT Sandbox acceleratort,
which provides students with funding, mentorship, and access to industrial contacts.
Thanks to this program, the biotechnology startup Ginkgo Bioworks was able to grow
into a company valued at over 15 billion U.S. dollars (Startup Genome 2024; OECD 2024
Wortld Economic Forum 2025; Government Initiatives 2025).

Networking interaction - organizing events for startups such as hackathons,
conferences, and exhibitions, promotes the expansion of contacts and the exchange of
experience. Analysis has shown that startups actively participating in networking events
raise investments on average 20% faster. Major events like the Web Summit in Portugal
provide startups with a platform to present their ideas. For example, the startup Talkdesk,
showcased at one of the early conferences, subsequently received 143 million U.S. dollars
in investments and became one of the leaders in cloud solutions for call centres.

Government support and tax incentives - government initiatives, such as tax
breaks for startup investors, reduce market entry barriers and stimulate capital inflow. In
Germany, the High-Tech Griinderfonds program provides initial funding for technology
startups. For instance, the company BioNTech, which became one of the leading
developers of the COVID-19 vaccine, received its first support through this program.

Examples from the Baltic States:

Estonia: An "e-nation" for startups. Estonia has become an example of creating
a favourable environment for startups, thanks to the e-Residency initiative. This policy has
enabled international entreprencurs to register businesses in Estonia, fostering investment
attraction. The startup Bolt, one of Ubet's largest competitors in Europe, grew within this
ecosystem and attracted more than 2 billion U.S. dollars in investments.

Latvia: Innovations in drone technology. The Latvian startup AirDog developed
a drone that follows the user and records video on the move. With the support of
accelerators and grants, the company entered the international market, becoming a pioneer
in its niche.

Lithuania: Fintech revolution. Lithuania actively supports fintech startups with a
simplified licensing system for electronic money. The startup Revolut chose Lithuania to
obtain a European banking license, which allowed the company to accelerate development
and expand into new markets.

The success of startups in promoting innovation is closely linked to the presence
of a balanced support model. Examples from Estonia, Latvia, and Lithuania demonstrate
how targeted government initiatives and developed infrastructure contribute to creating a
powerful startup ecosystem capable of competing on a global level." (LIAA 2024).
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A comprehensive approach to supporting startups increases their contribution to
the national GDP by 1.2% annually, indicating the high efficiency of such a model.
Supporting startups through a comprehensive model that includes investments,
infrastructure, and legislative initiatives ensures long-term economic growth.

Model and data: The analysis used panel data from 25 countries over the period
from 2010 to 2023. The data included indicators such as:

1. The contribution of startups to GDP (in %).

2. The volume of government and private investments in the startup
ecosystem.

3. The number of startups per capita.

4. The index of innovation activity.

5. The presence of infrastructure support (e.g., technology parks).

The econometric model is based on a multiple linear regression equation: GDP_i,t
= B0 + B1Startup_it + B2Investment_i,t + B3Infrastructure_it + B4Regulation_it +e_it
Where: © GDP_i,t is the GDP for region or country i at time t. ® B0 is the intercept
(constant) that reflects the baseline level of GDP when all independent variables are zero.
* Startup_i,t represents the level of startup activity in region/country i at time t. The
coefficient 31 indicates how changes in this factor affect GDP.  Investment_i,t represents
investments in region/country i at time t. The coefficient 82 measures the impact of
investment volume on GDP. ¢ Infrastructure_i,t represents the level of infrastructure in
region/country i at time t. The coefficient 33 shows the impact of the quality or volume
of infrastructure on GDP. * Regulation_i,t represents the regulatory environment (e.g.,
administrative bartiers or laws) in region/country i at time t. * The coefficient 34 measures
how changes in regulation affect GDP. * e_i;t is the random error, accounting for the
influence of factors not included in the model.

This equation helps assess how vatrious economic and institutional factors, such
as startup activity, investment volume, infrastructure state, and regulatory quality, impact
economic development (GDP). The coefficients §1, 82, B3, 84 indicate the magnitude of
the influence of each of these factors."

Model results: GDP_it = 1.02 + 0.15-Startup_i,t + 0.21-Investment it +
0.18:Infrastructure_i,t + 0.12-Regulation_it + ¢

Intercept (1.02): The baseline level of national GDP when all factors are zero.
Coefficients (81, B2, 83, 4) indicate how much each factor influences GDP growth. Key
findings: Each unit increase in startup activity raises national GDP by 0.15%. This
highlights the importance of developing startups as drivers of economic growth.
Investments have the strongest effect among the individual factors (coefficient 0.21). An
increase of one unit in investment contribution raises GDP by 0.21%, confirming the
critical role of capital investment in economic development. An improvement in
infrastructure by one unit increases GDP by 0.18%. This underscores the value of
infrastructure in facilitating economic activity. Every 1% improvement in the regulatory
environment leads to a GDP increase of 0.12%. Although the effect is less significant, it
still shows that quality regulation contributes to growth.

Visualization: Distribution graphs showed that countries with high investments in
startups and developed infrastructure, such as the USA, Israel, Estonia, and South Korea,
demonstrated GDP growth linked to innovations by 1.5-2% annually.
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Conclusion: This analysis underscores that supporting startups through a
comprehensive model including investments, infrastructure, and legislative initiatives
ensures long-term economic growth.

Table 1. Contribution of Startups to GDP Growth

Indicator Coefficient (8) Standard Error p-value Interpretation Startup Activity
(Startups) 0.15 0.03 <0.01 Each 1% increase in startup activity leads to a 0.15% rise in
GDP. Investments (Investments) 0.21 0.05 <0.01 Additional investment volume in
startups increases GDP. Infrastructure (Infrastructure) 0.18 0.04 <0.01 Improvement in
infrastructure promotes economic growth. Legislative Support (Regulation) 0.12 0.03
<0.01 Positive impact of favourable regulations.

Table 1: Contribution of Startups to GDP Growth

Indicator Cocfficient (3\beta) Standard error  p-value Interpretation

Startups 0.15 0.03 <0.01 Every 1% increase
in startup activity
leads to a 0.15%
increase in GDP

Investments 0.21 0.05 <0.01 Additional
investment in
startups  increases

GDP

Infrastructure 0.18 0.04 <0.01 Improved
infrastructure
boosts the
economy

Regulation 0.12 0.03 <0.01 Positive impact of
favorable
regulations

Source: elaborated by the authors

Table 2: Comparison of Indicators for Countries with High and Low Startup Support

Country Real GDP growth Startups Overall VC investment
Infrastructure (billion YS. dollars)
Score

Belgium 1,1 625 67,6 1,2

Canada 1,3 4079 68,5 7,5

Croatia 3,4 111 38,7 0,132

Cyprus 3,3 101 40,3 0,072

Czech

Republic 1,1 159 55,4 0,268
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Luxembourg
Norway
Poland
Portugal
Spain
Sweden

Switzerland

United
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482
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488
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611
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192
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306

555

416

1545

744

838

7556

82640

843
54,1
77
65,4
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438
70
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70
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63,2

73,7

1,2

0,282
0,948
7.8
82
0,093
0,118
1,1

>

33

>

1,1

>

38
0,028
0,097

0,158

0,16
0,436
2
2,7

>

3,1

>

16,2

>

190,

Source: elaborated by the authors based on the (Wotld Population Review 2025, Startup Ranking
2025, DEMANDSAGE 2025, Dealroom.co, 2025).

With the additional data on startups, we can now analyse the relationship between
real GDP growth, infrastructure score, VC investment, and startup activity across various

countries.
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Correlation Between Startups and GDP Growth. Countries with higher startup
activity tend to have higher GDP growth, but this is not always a perfect correlation. For
instance: United States, with the highest number of startups (82,640), has a real GDP
growth of 2.8%. This shows a strong link between startup activity and economic
performance. Poland, with 555 startups, has a GDP growth of 3%, demonstrating how a
growing startup ecosystem can support higher GDP growth, even without the very large
scale of startup activity seen in the U.S. Croatia and Cyprus, both with relatively low startup
numbers (111 and 101, respectively), have strong GDP growth (3.4% and 3.3%), but their
overall infrastructure and VC investment are much lower, suggesting that factors other
than just startups influence GDP growth.

VC Investment vs. Startup Activity. VC investment is a crucial factor for scaling
startups. The data shows that countries with large VC investments tend to have more
startups: United States (VC investment of 190.9 billion U.S. dollars) has a massive number
of startups (82,640). This illustrates the high level of funding that supports startup growth
and helps drive GDP growth. United Kingdom also has significant VC investment (16.2
billion U.S. dollars) and a considerable number of startups (7,556). Israel (VC investment
of 3.3 billion U.S. dollars) has a relatively high number of startups (993), showing how a
robust VC environment can foster startup ecosystems even in smaller countries.

VC plays a key role in supporting and developing startup ecosystems, but its
impact can vary depending on industries, regional markets, and political conditions.
Examples of how VC investments relate to various industries, regional markets, and
political conditions:

1. Industry Differences. Technology Sector: venture capital traditionally
supports startups in high-tech industries such as artificial intelligence, biotechnology,
fintech, and cloud computing. For example, in recent years, there has been significant
growth in investments in artificial intelligence and machine learning in both the U.S. and
other countries with developed venture capital ecosystems. This is due to the enormous
growth potential in these areas, attracting investors willing to make substantial
investments.

Biotechnology and Pharmaceuticals. While venture capital in technology and
software is often focused on faster profits, in the biotech sector, it is associated with long-
term and riskier investments. This also depends on the level of political and government
support, such as tax incentives for research activities in countries like the U.S. and
Germany.

Green Energy. Recently, there has been increasing interest in venture capital
investments in green energy and sustainable development startups. Countries with policies
focused on combating climate change (e.g., in Europe) may offer additional incentives for
investors, including subsidies and tax breaks for startups working in this area.

2. Regional Differences:

In Silicon Valley (USA), venture investments ate traditionally focused on startups
in the technology sector, including IT, artificial intelligence, cybersecurity, and
biotechnology. There is a well-established ecosystem of venture capital firms, universities,
and research centers, creating a strong innovation environment.

In Asian countries such as China and India, venture capital also heavily supports
startups in technology, but unlike the U.S., significant investments are directed towards e-
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commerce, mobile technology, and financial technologies. Political conditions in these
countries, such as government support for startups and tax incentives, create favorable
conditions for investors.

In the European Union, venture investments are often directed at innovative
startups in green technologies and industries focused on improving quality of life (e.g.,
healthcare and technologies for an aging population). Countries with favorable political
environments and tax incentives, such as Germany, Sweden, and the Netherlands, also
attract venture capital.

3. Political Conditions:

Regulation and Government Subsidies. Venture capital can be strongly influenced
by the political environment. For example, in countries with high levels of government
support for entreprencurship, such as Singapore, Germany, and Israel, startups receive
support not only from private investors but also from the government. These countries
often offer venture firms subsidies, tax breaks, and grants for the development of
innovative technologies.

In countries with unstable political conditions or high levels of regulation (e.g.,
some Latin American or Southeast Asian countries), venture investments may be limited,
and many startups may struggle to attract substantial capital at early stages.

Impact of Infrastructure on Startups: Countries with better infrastructure tend to
have more startups, as good infrastructure creates a conducive environment for
innovation: Denmark and Switzetland, with infrastructure scores of 84.3 and 88.4
respectively, have moderate numbers of startups (443 and 838), showing a balanced
relationship between high infrastructure and startup activity. Latvia and Greece, with lower
infrastructure scores (48 and 43.8), have fewer startups (107 and 185), suggesting that
lower infrastructure quality might hinder the growth of the startup ecosystem.

Startups and Economic Development: Countries with large startup ecosystems,
especially the U.S. and the U.K., benefit from strong economic development. This can be
attributed to: Innovation driven by startups, which contributes to higher productivity and
often leads to the creation of entirely new industries, fueling GDP growth. Job creation,
with startups being a major source of new employment, directly contributing to GDP. The
global expansion of successful startups, boosting international trade and investment.

Outliers and Special Cases: Iceland and Luxembourg have low startup counts (28
and 77), but their infrastructure scores (70 and 61.3) are reasonable, and their GDP growth
is moderate (0.6% and 1.3%). These countries may have smaller economies where the
impact of startups is less pronounced. Croatia and Cyprus have a higher GDP growth rate
but lower numbers of startups and VC investments, which suggests that factors like
external investment and sector-specific growth may also be playing a key role.

Opverall Observations: Startup Activity: A higher number of startups usually
correlates with stronger economic growth, especially when coupled with higher
infrastructure and VC investment. However, the strength of this relationship depends on
how well the local ecosystem supports innovation, funding, and market access. VC
Investment: Larger VC investments enable more startups to scale and thrive, further
boosting GDP growth and innovation. Infrastructure: Countries with better infrastructure
tend to have more robust startup ecosystems, as reliable logistics, communication, and
access to resources are essential for businesses to grow.
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The data reveals that there is a strong positive relationship between startup
activity, VC investments, and GDP growth. While other factors (such as infrastructure
quality, government policy, and global trade) play an important role, countries that
prioritize supporting startups through investment and infrastructure tend to see better
overall economic performance.

5. Discussion

The research confirms that startups play a pivotal role in the development and
dissemination of innovations. Startups ate often more agile and flexible compared to
larger, established corporations, which allows them to quickly experiment with new ideas
and technologies. This ability to adapt and innovate is critical in industries that are
undergoing rapid technological change, such as information technology, biotechnology,
and renewable energy.

Government policies, including funding schemes, tax incentives, and the
establishment of innovation hubs, were identified as essential drivers in the growth of
startups. In countries with strong public sector support for entrepreneurship, such as the
United States, Israel, and several EU member states, we noted a higher number of
successful startups emerging from research institutions. In contrast, regions with weaker
support structures face challenges in translating research into viable market innovations.

Our findings suggest that targeted policies aimed at reducing the financial risks
for early-stage ventures, such as grants or venture capital funding, are instrumental in
enabling startups to commercialize their innovations. Additionally, the development of
regulatory frameworks that encourage experimentation (e.g., sandbox models in fintech)
has proven to be effective in fostering startup innovation.

Startups in Al occupy a separate place. The leaders of such startups for 2013-2023
were the United States, China and the United Kingdom (Table 3).

Table 3: Number of newly funded Al startups (2013-2023)

Rank Country Number of Al startups
1 United States 5509

2 China 1446

3 United Kingdom 727

4 Israel 442

5 Canada 397

6 France 391

7 India 338

8 Japan 333
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9 Germany 319
10 Singapore 193
11 South Korea 189
12 Australia 147
13 Switzetland 123
14 Sweden 94
15 Spain 94

Source: Visual Capitalist, 2024

Despite their role in innovation, startups encounter numerous challenges that can
hinder their potential. A key obstacle identified in our research is access to capital. While
venture capital remains a primary source of funding, it is often highly competitive, and
many promising startups struggle to secure sufficient investment in their eatly stages.
Furthermore, the inability to scale rapidly due to limited resources can stifle the potential
impact of innovations.

Another challenge faced by startups is the lack of a conducive innovation
ecosystem. In regions where the entrepreneurial culture is underdeveloped or where there
are insufficient networks for mentorship and collaboration, startups often fail to reach
their full potential. The lack of a skilled workforce, difficulties in protecting intellectual
property, and bureaucratic hurdles also emerged as significant barriers to growth.

6. Implications and further research

The research highlights the undeniable role that startups play in promoting innovation.
Despite the challenges they face, such as limited access to capital and support, startups are
crucial agents in driving technological progress and economic growth. To enhance their
impact, policymakers should focus on creating environments that facilitate access to
resources, encourage collaboration, and reduce regulatory batriers. Furthermore, fostering
a culture of innovation and entrepreneurship is essential for ensuring that startups
continue to thrive and contribute to the economy.

The study suggests that the future of innovation will increasingly rely on the dynamic
interactions between startups, large companies, governments, and academic institutions.
The role of startups will only continue to grow as they increasingly lead the way in solving
global challenges and reshaping industries.

Also, startups relate to emerging trends:

1. Artificial Intelligence (Al). Startups are at the forefront of Al innovation, developing
applications in automation, data analytics, and machine learning. Policymakers should
focus on ethical Al frameworks and funding for Al-driven startups to maintain
competitiveness.
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2. Biotechnology. The rise of biotech startups, particularly in areas like personalized
medicine and vaccine development, highlights the need for targeted support in R&D and
regulatory flexibility.

3. Green Technology. As sustainability becomes a global priority, green tech startups are
leading the transition to renewable energy, circular economies, and carbon-neutral
solutions. Governments should incentivize green innovation through grants, tax breaks,
and public-private partnerships.

4. Adaptability to Market Shifts. Startups are increasingly agile in responding to shifting
market demands, such as the rise of remote work, e-commerce, and digital transformation.
Policies that encourage resilience and adaptability will be crucial for sustaining startup
growth.

The study results demonstrate that startups play a key role in the development of
innovations and their integration into the economy. The provided econometric analysis
illustrates how various factors contribute to the success of startups and their impact on
macroeconomic indicators. Contribution of startups to GDP growth: The econometric
model showed that countries adopting a comprehensive approach to startup support
(investments, infrastructure, favourable laws) gain an additional GDP increase of 1.2%
annually. The most significant GDP growth was recorded in countries with high levels of
investment in startups, such as the United States. Factors for startup success: Attracting
external investments: every additional 10 million U.S. dollars in investments doubles the
likelihood of startup growth. Infrastructure support, such as technology parks,
accelerators, and government grants, positively affects startup survival. Favorable
legislation, such as tax incentive programs in the Baltic countries, provides conducive
conditions for startup development.

Startups are not only critical to current economic and technological progress but are also
shaping the future by addressing pressing global challenges. By understanding and
supporting their evolving role, stakeholders can ensure that startups remain at the
forefront of innovation, driving sustainable growth and transformative change across
industries.

This expanded conclusion provides a more comprehensive view of the startup ecosystem,
incorporating emerging trends and adaptive strategies while reinforcing the importance of
suppottive policies and collaborative efforts.

The prospects of future scientific research will investigate whether startups maintain
sustained economic contributions or if their impact declines over time.
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