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Abstract:  

This study examines financing mechanisms for artificial intelligence startups, emphasizing venture capital, 

angel investment, government grants, and crowdfunding. Using a descriptive–analytical approach, it reviews the 

literature and draws on the cases of PathAI and UiPath to assess how funding sources shape growth and 

sustainability in competitive markets. The findings show that venture capital delivers significant resources and 

strategic backing, while grants and crowdfunding reduce equity pressure. However, startups remain constrained 

by fierce competition, rapid scaling demands, and complex financing arrangements. The study highlights the 

need for clear differentiation, balanced ownership structures, strong investor partnerships, and greater reliance 

on grants, especially in socially and environmentally driven sectors. 
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1. Introduction : 

In recent years, the artificial intelligence (AI) sector has experienced an unprecedented boom, making it 

one of the primary drivers of digital transformation worldwide. Its applications have become present across vital 

sectors such as healthcare, education, industry, and financial services, thereby creating vast opportunities for 

growth and innovation. In this context, AI startups have emerged as a driving force behind this transformation, 

given their ability to develop innovative solutions and respond rapidly to changes in global markets. 

However, this distinctive dynamism is confronted with a range of challenges, most notably those related 

to financing mechanisms on the one hand and strategic issues associated with growth and competition on the 

other. Securing adequate and sustainable funding sources represents a fundamental obstacle for these firms, 

particularly amid the increasing complexity of the venture capital environment and the rising expectations of 

investors. Moreover, startups face strategic difficulties including pressures for rapid scaling, adaptation to an 

evolving regulatory landscape, and the need to maintain a competitive advantage in a highly competitive global 

market. 

From this standpoint, the main research problem of the study is formulated as follows: 

 What financing mechanisms are available to AI startups? And what strategic challenges do they face in 

their growth and sustainability trajectory? 

1.1.  Study Objectives: 

This study aims to analyze the main funding sources used by these companies, such as venture capital, 

angel investors, government grants, and crowdfunding, while highlighting the advantages and limitations of each 

source. The study also seeks to identify the strategic challenges related to growth, including competitive 

pressures, rapid expansion requirements, and the difficulty of accessing sustainable and balanced financing. 

1.2.  Study Importance: 

The importance of this study lies in addressing a contemporary and vital topic that intersects finance, 

entrepreneurship, and advanced technology. It provides both scientific and practical value by analyzing the 

experiences of leading startups such as PathAI and UiPath, thereby helping entrepreneurs and decision-makers 

understand best practices and avoid potential obstacles. 

1.3.  Methodology: 

The study adopts a descriptive-analytical approach based on a review of specialized literature, content 

analysis of applied articles and reports, and extrapolation from the practical experiences of startups operating in 

the sector. 

1.4.  Study Structure: 

The study is organized as follows: 
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 The conceptual framework of AI startups. 

 Financing and investment dynamics in AI startups. 

 The role of artificial intelligence in enhancing efficiency and innovation: an evaluative review of the 

experiences of PathAI and UiPath. 

 Strategic challenges in the growth of AI startups. 

1.5.  Literature Review: 

(Siddik, Li, & Anna, 2024) investigate the influence of investors and technological factors on the financing 

of 556 generative AI startups between 2010 and July 2024. Using principal component analysis, the authors find 

that investor influence significantly enhances funding across all stages, whereas the technological effect remains 

marginal. The findings underscore the pivotal role of investor networks in securing financial resources for 

generative AI ventures. The study implies that entrepreneurs and policymakers should prioritize building strong 

investor relationships to support the growth of generative AI initiatives. 

Another study by (Montanaro, Croce, & Ughetto, 2024) examines whether and to what extent 

investments in AI ventures differ from those in comparable non-AI Industry 4.0 projects, and whether such 

differences are driven by project-, country-, and investor-level characteristics. Their hypotheses are tested on a 

sample comprising 5,235 investments in 2,689 AI ventures and 9,215 investments in 4,373 non-AI ventures 

observed between 2000 and 2019. The results reveal that the amount invested in AI projects is significantly 

lower than in non-AI counterparts. However, this negative relationship is moderated by the venture’s 

development stage, the experience of the venture capitalist, and the level of AI development in the country 

where the funded project operates 

(Bessen, Impink, Reichensperger, & Seamans, 2022) employ unique survey data on AI startups to highlight 

the importance of training data for firms developing AI-enabled products or improving their algorithms. Their 

findings indicate a positive association between the possession of proprietary training data and the likelihood of 

obtaining future venture capital financing. Moreover, this relationship is stronger for startups operating in 

markets where data constitute a key competitive asset and for firms relying on more advanced algorithms, such 

as neural networks and ensemble learning techniques. 

In contrast, (Wu & Liu, 2023) emphasize that regulatory costs and legal compliance impose substantial 

burdens on startups, thereby conferring a competitive advantage to large firms endowed with greater resources. 

A distinctive contribution of their study lies in providing field-based evidence of what can be described as a 

“compliance trap,” while stressing the importance of institutional support mechanisms to prevent market 

dominance by incumbent players. 
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Unlike prior research, which has tended to address separately either the role of investors (Siddik, Li, & 

Anna, 2024), the comparison between AI and other industrial investments (Montanaro, Croce, & Ughetto, 2024), 

the role of data in attracting funding (Bessen, Impink, Reichensperger, & Seamans, 2022), or the regulatory 

implications for startups (Wu & Liu, 2023), the present study contributes by integrating two central dimensions 

simultaneously: financing mechanisms and strategic challenges. It goes beyond merely identifying the various 

funding sources available to AI startups- such as venture capital, angel investment, crowdfunding, and 

government grants- by explicitly linking these sources to firms’ growth trajectories, scaling dynamics, and the 

strategic constraints they encounter within an intensely competitive environment. In doing so, the study offers a 

more holistic perspective that enables entrepreneurs and policymakers to better understand the interplay 

between financing choices and strategic limitations, an area that remains insufficiently explored in the existing 

literature. 

2. Conceptual Framework of Artificial Intelligence Startups 

2.1. Definition of Artificial Intelligence Startups 

Artificial intelligence (AI) startups are entrepreneurial ventures that leverage AI technologies to develop 

innovative products, services, or solutions. These firms harness the power of AI algorithms and machine learning 

models to extract insights from data, automate processes, and enhance decision-making capabilities. By 

combining AI with domain expertise, they aim to address complex problems and create added value across a 

wide range of industries. 

AI startups operate in diverse sectors, including healthcare, finance, retail, manufacturing, transportation, 

and beyond. Their applications range from optimizing supply chains and improving customer experiences to 

revolutionizing medical diagnostics and forecasting market trends. By bridging the gap between cutting-edge AI 

research and practical implementation, AI startups contribute significantly to technological advancement and 

economic growth (Kennedy, 2025). 

These firms embody a distinctive model in which AI represents the core of the organization rather than an 

auxiliary feature: “They are companies built from the ground up with AI as the fundamental engine of their 

operations. Without AI, there is no product” (MARRS, 2025). 

Within academic literature, a startup is generally defined as a temporary organization designed to deliver 

innovative products or services through advanced technologies, characterized by rapid growth potential and 

adaptability to evolving market conditions. Accordingly, AI startups can be understood as ventures addressing 

contemporary challenges through technology-based business models in which artificial intelligence constitutes 

the primary source of competitive advantage (Lee, Kim, & Ivan, 2024, p. 2). 
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According to research published in Business & Information Systems Engineering, AI startups are firms that 

employ AI technologies—such as machine learning, natural language processing, and computer vision—as a 

central component of their business model (Weber, Beutter, Weking, & et al, 2022, p. 94). Based on a sample of 

100 startups, the authors propose a taxonomy identifying several business model archetypes, including: 

 providers of AI-enhanced products or services; 

 AI development enablers; 

 data analytics providers; 

 deep-technology researchers (Weber, Beutter, Weking, & et al, 2022, pp. 99-100) 

Drawing on the above definitions, an AI startup can be described as a newly established entity that 

mobilizes AI technologies—such as machine learning, computer vision, or natural language processing—to 

deliver innovative offerings and solve complex problems. Two main categories can be distinguished: 

 AI-driven startups: firms that integrate AI into their operations and value proposition. 

 AI-native startups: ventures in which AI constitutes the core of the business and its very raison d’être; 

without AI, neither the product nor the business model would exist. 

2.2. Characteristics of Artificial Intelligence Startups 

AI startups are distinguished by their unique approach to embedding artificial intelligence within their 

business models and operational processes. Key characteristics include the following (Oladigbolu, 2025): 

a. Innovative use of AI: 

These firms stand out through creative applications of AI to develop novel solutions or disrupt existing 

markets. Innovation often materializes in the design of new algorithms or the deployment of unconventional 

machine learning applications. 

b. Data-driven orientation: 

Data constitute the foundation of decision-making. Startups analyze and interpret large volumes of 

information to guide product development, marketing strategies, and operational choices. 

c. Scalability: 

AI startups design their business models and technological solutions to enable rapid growth. By leveraging 

AI capabilities to manage increasing demand, they can scale efficiently and effectively. 

d. Technological agility: 

These ventures display a strong capacity to adapt to emerging AI technologies and continuous 

advancements. Such flexibility allows them to maintain competitiveness and continuously refine their offerings. 

e. Market-oriented solutions: 
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They excel at identifying market needs and addressing them through AI-powered solutions. This focus 

ensures that innovations are not only technologically sophisticated but also commercially relevant and 

impactful. 

Therefore, AI startups represent more than the mere adoption of advanced technologies; they embody a 

strategic deployment of artificial intelligence to generate value and stimulate market-driven innovation. 

2.3. Challenges and Opportunities in AI-Based Startups 

AI startups confront a complex mix of technical, ethical, and regulatory challenges that may hinder their 

growth and long-term sustainability. These include difficulties in accessing high-quality data, concerns related to 

privacy and algorithmic bias, infrastructure requirements, and compliance with evolving regulatory frameworks. 

Yet, these very constraints simultaneously create substantial opportunities. By capitalizing on AI 

capabilities, startups can enhance operational efficiency, deliver innovative market-oriented solutions, and drive 

transformative change in areas such as healthcare, transportation, and smart cities. The following table presents 

a comparative overview of the most prominent challenges and opportunities. 

Table N°1: Key Challenges and Opportunities Facing Artificial Intelligence Startups 

Available Opportunities Major Challenges Domain 

-  Cloud-based solutions that reduce costs and 

enhance scalability . 

-  Continuous algorithmic improvement to increase 

efficiency. 

-  Leveraging advances in computing hardware to 

accelerate performance . 

-  Difficulty in accessing and managing data 

(volume, quality, and privacy). 

-  Effective development and continuous 

improvement of algorithms . 

-  The need for costly specialized infrastructure 

and hardware . 

-  Ensuring model accuracy and reliability to 

build trust . 

 

 

 

Technical Challenges 

 

- Developing fairer and more transparent AI 

systems. 

- Strengthening regulatory compliance, thereby 

enhancing institutional trust. 

- Building competitive advantage through ethics 

and governance. 

- Privacy and data protection concerns. 

- Bias and unfairness in algorithmic outputs. 

- Lack of transparency and the difficulty of 

interpreting model decisions (the “black box” 

problem). 

- The growing number of binding regulations 

and legal frameworks. 

 

Ethical and 

Regulatory 

Challenges 

- Automating and optimizing processes across 

sectors, reducing costs and improving efficiency. 

- Delivering personalized customer experiences and 

increasing satisfaction. 

 

— 

Market and 

Application 

Opportunities 
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- Transforming diagnostics and healthcare delivery. 

- Contributing to the development of smart cities 

and improvements in transport and safety. 

Source: Prepared by the author based on (Kennedy, 2025) 

2.4. The Global Landscape of Artificial Intelligence Startups 

The global AI startup landscape is characterized by diversity and dynamism, with ventures spread across 

continents and playing an increasingly influential role in pushing the frontiers of research and development. 

Silicon Valley in the United States has historically served as a pioneering hub, where firms such as OpenAI, 

DeepMind, and Sentient Technologies have emerged as major engines of innovation in the field. 

However, the presence of AI startups is far from limited to Silicon Valley. Significant growth has also been 

observed in other technological centers, including London, Beijing, Berlin, Toronto, and Bangalore. In these 

ecosystems, startups respond to local market needs while engaging with regional challenges, thereby reinforcing 

the expansion of the AI industry on a global scale. 

The ecosystem surrounding these ventures is multifaceted, encompassing early-stage startups, established 

firms, research institutions, and business incubators. AI startups frequently establish partnerships with 

universities and research centers to capitalize on scientific breakthroughs, while also collaborating with large 

corporations to gain access to resources, expertise, and markets (Kennedy, 2025). The following table presents 

selected examples of prominent successful startups. 

Table N°2: Selected Prominent Examples of Successful AI Startups 

Overview Company 

Founded by Elon Musk, Sam Altman, and others, OpenAI aims to ensure that artificial general 

intelligence benefits all of humanity. The organization has contributed to major advances in natural 

language processing, reinforcement learning, and robotics . 

 

OpenAI 

Acquired by Google in 2014, DeepMind is widely recognized as one of the leading research centers in 

artificial intelligence. It has achieved landmark breakthroughs, including surpassing world champions 

in the game of Go and developing transformative applications in healthcare and energy. 

DeepMind 

A Chinese company specializing in computer vision and facial recognition technologies. It provides AI-

driven solutions across multiple sectors, including security, healthcare, finance, and autonomous 

driving, and ranks among the most highly valued firms globally in this domain. 

SenseTime 

Source: Prepared by the author based on (Kennedy, 2025) 

This diverse and expanding AI startup landscape constitutes a fundamental pillar of global technological 

progress. These firms play a critical role in fostering innovation, accelerating digital transformation, and shaping 

the future of intelligent solutions. 
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3. Financing and Investment Dynamics in Artificial Intelligence Startups 

Financing represents one of the most critical drivers of growth and sustainability for AI startups. Funding 

sources are diverse, ranging from venture capital and angel investors to government grants and crowdfunding. 

Such diversity offers substantial opportunities, whether through access to investor networks and expertise or via 

public funding schemes that provide greater flexibility without requiring equity dilution. 

Nevertheless, the financing environment in this sector is marked by several challenges. Among the most 

prominent are intense competition for investment, ownership dilution resulting from successive funding rounds, 

heightened investor expectations regarding rapid scaling, and the increasing complexity of funding negotiations. 

Consequently, startup success depends on achieving a delicate balance between leveraging financial 

opportunities and strategically managing these constraints (Oladigbolu, 2025). 

3.1. Venture Capital (VC) Financing 

Global venture funding in 2024 surpassed the total recorded in 2023, with artificial intelligence 

experiencing the largest year-over-year increase in investment volumes. According to Crunchbase data, total 

startup funding in 2024 reached approximately USD 314 billion, compared with USD 304 billion in 2023, 

representing an increase of about 3%. 

While global venture investment in 2024 exceeded pre-pandemic levels observed in 2019, it remained 

below the peaks recorded in 2018 and 2020, when funding totaled USD 346 billion and USD 350 billion, 

respectively (Teare, 2025). 

Fig N° 1: Annual Global Venture Investment Volumes (USD) 

 
Source: (Teare, 2025) 
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Table N°3: Distribution of Global Venture Investment by Growth Stage (USD billions) 

 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Seed/Angel Investor Stage 15.1 15.3 16.4 20.7 21.1 23.5 40.7 47.0 33.7 32.0 

Early Stage 66.4 78.8 85.2 114.5 107.1 112.1 236.2 182.7 106.7 118.4 

Advanced Stage 90.4 78.8 108.4 190.4 155.1 179.8 372.3 207.8 139.4 147.0 

Technology Growth 11.0 14.3 27.2 20.0 18.2 35.0 53.0 30.1 24.7 16.2 

Source: (Teare, 2025) 

Both Figure (01) and Table (03) illustrate the evolution of global investment volumes in startup ventures 

across different growth stages over the period 2015–2024. Investments at the seed and angel stage exhibited a 

gradual increase until reaching a peak in 2022 (USD 47.0 billion), followed by a relative decline in subsequent 

years, falling to USD 32 billion in 2024. 

Early-stage investments experienced a remarkable surge between 2015 (USD 66.4 billion) and 2021 (USD 

236.2 billion). This expansion was followed by a sharp contraction in 2022 and 2023, before a modest recovery 

in 2024, when funding reached USD 118.4 billion. 

In contrast, late-stage financing accounted for the largest share of investment volumes, peaking in 2021 at 

USD 372.3 billion. This reflects strong investor confidence in the maturity and robustness of business models at 

that time. However, a pronounced decline followed, with volumes stabilizing at approximately USD 147 billion 

in 2024. Technology growth investments displayed notable volatility, rising significantly in 2021 (USD 53 billion) 

and then gradually decreasing to USD 16.2 billion by 2024. 

Overall, 2021 represented a peak year across nearly all funding stages, largely driven by the global surge in 

technology investments in the aftermath of the COVID-19 pandemic. The subsequent period, however, was 

characterized by a marked downturn in financing, influenced by macroeconomic factors such as rising interest 

rates and heightened risk perceptions associated with startup investments. 

According to a recent study by EY Ireland titled “Major Deals and Market Insights in Generative AI,” 

venture capital investments in AI surpassed USD 49.2 billion in the first quarter of 2025 alone, exceeding the 

total recorded for the entire year of 2024 (USD 44.2 billion) and more than doubling the 2023 figure (USD 21.3 

billion). The vast majority of these investments (97%) were concentrated in the United States, which accounted 

for 62% of the number of global deals. Meanwhile, the Europe, Middle East, and Africa region represented 23% 

of deal volume but only 2% of total value. 

The first half of 2025 witnessed a wave of high-value investments in several leading firms, including 

SoftBank’s commitment to OpenAI, potentially reaching USD 40 billion, and xAI’s USD 10 billion funding round. 

The sector also recorded major financings for Databricks (USD 5 billion), Anthropic (USD 3.5 billion), Mistral AI 

(USD 600 million), and Harvey (USD 600 million) (Woollacott, 2025). 



Financing and Strategic Challenges in the Growth of Artificial Intelligence Startups 
 

  «JEFB, volume 11, Number01, May, 2026, P843-864 », University of El Oued, Algeria.  
 

3.2. Angel Investors 

Angel investors are typically wealthy individuals who take an active role in the startups they support. They 

are generally not professional investors, yet they have surpassed venture capitalists as a source of early-stage 

entrepreneurial finance. Angels provide funding to entrepreneurs at nascent stages and frequently serve as 

mentors or external advisors to the ventures. Compared with venture capitalists, they tend to be more selective 

and uniquely focused on the firms they back (NBER, 2016, p. 1). 

Startups that receive angel backing are at least 14% more likely to survive for 18 months or longer after 

funding compared with those that do not obtain such support. Moreover, angel-funded firms employ 

approximately 40% more workers, and angel involvement increases the probability of a successful exit by 

between 10% and 17% (NBER, 2016, p. 1). Beyond capital provision, angels add value through expertise, 

networks, and strategic guidance, positively influencing startup survival rates and contributing more broadly to 

entrepreneurial ecosystems (Lange, Rezepa, & Zatrochová, 2024, p. 12). 

Fig N° 2: Global Seed and Angel Investment up to Q4 2024 

 
Source: (Teare, 2025) 

Seed funding declined in the fourth quarter, reaching USD 7 billion, a decrease of 16% compared with the 

USD 8.4 billion invested a year earlier. (However, seed financings are often added to the Crunchbase database 

after the quarter closes, and the total is therefore expected to increase over time). 
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Table N°4: Number of Deals and Total Angel Investment up to Q4 2024 

 Q4 (2023) Q1 (2024) Q2 (2024) Q3 (2024) Q4 (2024) 

Number of deals 5,300 5,784 4,718 4,198 3,207 

Total investment (USD billions) 8.4 8.2 9.1 7.6 7.1 

Source: (Teare, 2025) 

Table (04) depicts the evolution of both deal count and total angel investment between the fourth quarter 

of 2023 and the fourth quarter of 2024. A persistent downward trend in the number of transactions is evident, 

falling from 5,300 deals in Q4 2023 to 3,207 in Q4 2024—representing a decline of nearly 40% within a single 

year. This pattern suggests a relative cooling in angel investors’ appetite for entering new ventures. 

In value terms, investment volumes exhibited moderate fluctuations. Funding increased in the second 

quarter of 2024, reaching USD 9.1 billion—the highest level observed during the study period—before 

gradually declining to USD 7.1 billion by the fourth quarter of the same year. This indicates that the reduction in 

deal numbers was not always accompanied by a proportional decrease in invested capital. Rather, it may signal a 

shift toward fewer but larger transactions in certain periods, particularly in Q2 2024. 

Overall, the table shows that angel investment activity throughout 2024 was influenced by global market 

conditions and economic pressures, including tighter monetary policies and heightened investment risk. These 

factors contributed to a noticeable slowdown in activity, despite limited signs of recovery during specific 

quarters. 

3.3. The Roles of Venture Capital and Angel Investors in Supporting Startups 

Venture capitalists and angel investors play pivotal roles in fostering the growth of AI-driven startups, 

particularly through the combination of financial backing and strategic guidance (Oladigbolu, 2025). 

Venture Capitalists (VCs): 

VCs typically provide larger investments in more advanced stages, such as Series A rounds and beyond, 

while offering strategic support aimed at accelerating growth. They contribute extensive expertise in business 

model development, governance, and long-term planning, in addition to facilitating access to broad networks of 

clients and strategic partners. 

Angel Investors: 

Angels generally intervene at earlier stages, when the idea is still undergoing validation or prototyping. 

Although their financial contributions are smaller than those of venture capital funds, they provide valuable 

hands-on experience and personalized mentoring, as many are former entrepreneurs or industry specialists. 

Their greater flexibility and higher tolerance for risk make them essential supporters of innovative and untested 

technologies. 
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The differences between angel investors and venture capital can be clarified in terms of role, investment 

stage, and funding size, as summarized in the following table. 

Table N°5: Key Distinctions Between Angel Investors and Venture Capital 

Angel Investors Venture Capital Dimension 

Individuals investing their own capital to support 

early-stage ventures, often motivated by expertise 

or a desire to foster innovation. 

Organized investment institutions managing 

pooled funds from multiple investors with the 

objective of generating high financial returns. 

 

Role 

 

Typically invest at very early stages (seed or startup) 

when the venture is still nascent and faces funding 

gaps. 

Focus primarily on later stages (growth or 

expansion) after proof of concept and the 

establishment of an initial customer base. 

Stage 

Relatively limited investments, usually ranging from 

tens of thousands to a few hundred thousand 

dollars. 

Substantially larger investments, often 

reaching millions of dollars to support rapid 

scaling. 

Investment size 

Source: Prepared by the author based on the preceding discussion 

3.4. Government Grants 

Government grants are widely used to support advanced technology projects. They often include training 

programs aimed at strengthening the capabilities of local investors, thereby contributing to the development of 

the domestic financing ecosystem. A recent report on investor support for deep-tech solutions in the United 

Kingdom highlighted the establishment of a government-funded training initiative designed to enhance 

investors’ ability to evaluate advanced technology firms, including artificial intelligence ventures. The report 

indicated that deep-tech financing deals had fallen back to levels last observed in 2016, and that 32.5% of 

transactions did not involve domestic investors (The Times, 2025). 

In many regions, governments provide grants and financial support to AI startups, particularly those 

operating in sectors such as healthcare, education, and environmental technology. Compared with private 

investment funds, these grants typically involve fewer conditions, enabling startups to retain greater control and 

ownership over their ventures (Oladigbolu, 2025). 

3.5. Crowdfunding 

Crowdfunding represents one of the most recent financing mechanisms available to entrepreneurial 

ventures. It enables founders to access capital through dedicated digital platforms such as Kickstarter. This model 

relies on relatively small financial contributions from a large number of individuals, making it particularly 

suitable for the early and exploratory stages of a project. Crowdfunding is characterized by considerable 

flexibility: funding volumes may range from modest amounts for small creative initiatives to several million 

dollars for the development of sophisticated technological products, such as smartwatches. 
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Beyond financial support, crowdfunding provides valuable opportunities for direct engagement with early 

adopters. Through comments, reviews, and feedback, entrepreneurs obtain insights that allow them to refine and 

redesign their products in line with market expectations. In addition, crowdfunding enhances media visibility 

and helps startups build an initial base of customers and potential investors (Kaminski, Hopp, & Tykvova, 2016, 

p. 2). 

From a strategic perspective, crowdfunding can be viewed as a complementary instrument to venture 

capital. Mollick and Kuppuswamy (2014) argue that crowdfunding may function as a mechanism for validating 

new ideas and technologies, thereby serving as an early signal to venture capitalists regarding emerging trends. 

In some cases, the success of a crowdfunding campaign attracts venture capital funds that subsequently enter to 

scale the project. 

Nevertheless, the relationship between crowdfunding and venture capital remains subject to debate. 

While some scholars view it as complementary- improving deal flow and increasing the quality of available 

projects- others argue that crowdfunding may represent a direct competitor to investment funds in certain 

sectors by crowding them out of a limited pool of opportunities (Kaminski, Hopp, & Tykvova, 2016, p. 2). 

Accordingly, crowdfunding can be used as a preparatory financing tool that may later facilitate access to venture 

capital, and its effectiveness can be further enhanced through intelligent, AI-supported scenarios aimed at 

increasing campaign success. 

Digital platform-based crowdfunding has thus emerged as an alternative source of seed capital for small 

firms. However, statistics indicate that more than 40% of campaigns fail to raise any funds, particularly in regions 

facing adverse socioeconomic conditions. These challenges underscore the need for innovative mechanisms to 

improve campaign performance (Ye, Zheng, Jin, & et al, 2024). 

In this context, recent studies demonstrate that artificial intelligence and machine learning techniques can 

effectively predict and enhance crowdfunding outcomes. One advanced model achieved a predictive accuracy of 

81% of campaigns, primarily through the analysis of textual descriptions. This development opens the door to 

providing actionable recommendations for improving narrative framing before launch, thereby increasing the 

likelihood of attracting backers. For instance, findings reveal that strengthening three key narrative components 

using large language models can make a campaign more persuasive than 83% of human evaluations and 

increase its probability of receiving financial support by 11.9%. Consequently, crowdfunding is no longer merely 

an alternative financing channel; it is becoming a fertile domain for AI applications that create new possibilities 

for improving campaign quality and market effectiveness (Ye, Zheng, Jin, & et al, 2024). 

4. The Role of Artificial Intelligence in Enhancing Efficiency and Innovation: An Evaluative Review of 

PathAI and UiPath 
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4.1. PathAI – Leadership in Artificial Intelligence for Pathology 

4.1.1. Company Overview 

Founded in Boston in 2016 by Andrew Beck and Aditya Khosla, PathAI focuses on delivering advanced AI 

solutions aimed at improving the accuracy of disease diagnosis, particularly in oncology, through ultra-high-

precision tissue analysis. The company relies on a vast data infrastructure -trained on more than 15 million 

annotations generated with the participation of over 450 pathology experts- to build highly reliable deep-

learning models (artifinhealth, 2024). 

4.1.2. Key Milestones 

PathAI has established itself as a pioneer in AI-enabled precision pathology through a sequence of 

strategic milestones that have accelerated its growth trajectory. These are summarized below. 

Table N°6: Major Milestones in PathAI’s Development 

Details Event Year 

The company was established with the mission of applying technology to 

pathology in order to reduce errors and enhance diagnostic accuracy and 

reproducibility. 

Foundation 2016 

Achieved ISO 13485 and ISO 27001 certifications, in addition to MDSAP 

accreditation for compliance with U.S. regulatory requirements, confirming its 

commitment to medical software quality and security. 

Quality Certifications 
 

2019 

Published its first research abstract in the “Journal of Clinical Oncology” on CD8+ 

immune cells as potential biomarkers for immunotherapy. 

First Scientific Publication 

Received its first two patents related to patient survival prediction and tissue 

feature inference from pathology images. 

First Patents Granted  

2020 
Published a study in “Hepatology” addressing combination therapies for NASH-

related liver fibrosis 

First Peer-Reviewed 

Article 

Raised USD 165 million to expand research and development capabilities and 

commercial operations. 

Major Funding Round 

(Series C) 

 

2021 
Acquired Poplar Healthcare, a leading provider of anatomic pathology services. Expansion into Clinical 

Diagnostics 

Launched a CAP/CLIA-certified laboratory to support pharmaceutical partners in 

clinical trials. 

Establishment of an 

Internal Laboratory 

 

2022 
The AISight Dx platform obtained FDA 510(k) clearance and CE marking for 

primary diagnostic use in clinical environments. 
U.S. FDA Authorization 

Introduced more than 20 new products, including PathExplore™, enabling in-

depth tumor microenvironment analytics. 

Launch of Advanced AI 

Products 
2023 
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Included the sale of PathAI Diagnostics services and licensing of the AISight 

platform to Quest Diagnostics. 

Strategic Partnership with 

Quest Diagnostics 
2024 

Obtained qualifications from the European Medicines Agency (EMA) and the FDA 

to broaden the deployment of its solutions in primary diagnostics, alongside a 

Predetermined Change Control Plan (PCCP) for future updates. 

 

Regulatory Expansion 

 

2025 

Established the first global network of digital anatomic pathology laboratories. Launch of the Precision 

Pathology Network 

Source: Compiled by the author based on (PathAI, 2025) 

 

Impact: PathAI is making substantial progress in advancing precision diagnostics and supporting therapeutic 

development. By embedding artificial intelligence into diagnostic and laboratory workflows, the company is 

delivering sophisticated tools that are reshaping the future of medical treatment and enabling more 

personalized, data-driven healthcare pathways. 

4.2. UiPath – The Shift Toward Agentic Enterprise Automation 

4.2.1. Company Overview 

UiPath was founded in 2005 in Bucharest, Romania, by Daniel Dines and Marius Tîrcă. The company 

initially emerged as a pioneer in robotic process automation (RPA) and progressively evolved into a 

comprehensive platform integrating RPA, artificial intelligence, and intelligent orchestration between humans 

and machines (UiPath, 2020). 

4.2.2. Funding, Growth, and Current Financial Performance 

UiPath’s rapid expansion has been supported by successive and increasingly large funding rounds. These 

included Series A (approximately USD 30 million in 2017), Series B (around USD 153 million in 2018), Series C 

(about USD 225 million in 2018), Series D (USD 568 million at a USD 7 billion valuation in 2019), Series E (USD 

225 million at a USD 10.2 billion valuation in 2020), and Series F, which raised USD 750 million at a post-money 

valuation of USD 35 billion in 2021 (UiPath, 2021); (Clark, 2019); (UiPath, 2020). 

The company went public in April 2021 and today demonstrates solid financial strength alongside an 

extensive global presence. 

By April 2025, annual recurring revenue (ARR) had reached USD 1.693 billion, with a net revenue 

retention rate of 108%. The customer base exceeded 10,750 organizations, including 2,365 clients each 

generating more than USD 100,000 in ARR. 

During the first quarter of fiscal year 2025, UiPath reported revenues of USD 357 million and free cash 

flow of USD 117 million, while holding USD 1.6 billion in cash and cash equivalents (Taulli, 2025). 
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Despite cautious expectations linked to macroeconomic pressures, earnings surpassed forecasts, 

prompting the company to revise its financial guidance upward. 

The following table highlights the major milestones in UiPath’s growth trajectory. 

Table N°7: Key Milestones in UiPath’s Development 

Details Event Year 

UiPath was established in Bucharest, Romania, by Daniel Dines and Marius Tîrcă. Company founding 2005 

Raised USD 1.6 million from Earlybird, Credo Ventures, and Seedcamp. Seed funding 2015 

Secured USD 30 million led by Accel with participation from previous investors. Series A 2017 

Raised USD 153 million at a USD 1 billion valuation. Series B 
2018 

Attracted USD 265 million at a USD 3 billion valuation. Series C 

Raised USD 568 million at a USD 7 billion valuation; ARR increased from USD 8 

million to USD 200 million. 
Series D 2019 

Secured USD 225 million at a USD 10.2 billion valuation, with ARR exceeding USD 

400 million. 
Series E 2020 

Raised USD 750 million in a round valuing the company at USD 35 billion post-

money. 

Series F  

 

2021 
Listed on the New York Stock Exchange in April 2021. Initial Public Offering 

(IPO) 

Acquired an API integration platform. Acquisition of Cloud 

Elements 

Expanded specialized AI capabilities through the purchase of Peak AI. Acquisition of Peak AI 2025 

Source: Compiled by the author based on (Clark, 2019), (UiPath, 2020), (UiPath, 2021), and (Taulli, 2025) 

Strategic Orientation: UiPath’s strategy revolves around building what is termed “Agentic Automation,” 

whereby intelligent systems are empowered to make decisions and execute processes autonomously within 

enterprise environments. The company is actively constructing the technological infrastructure required for this 

paradigm and positioning itself at the forefront of enterprise AI innovation (Patel, 2025). 

4.3. Comparative Assessment of PathAI and UiPath 

In light of the discussion presented on PathAI and UiPath, the domain of activity, financing stage, use cases, and 

strategic orientation of each company can be summarized in the following table. 

Table N°8: A Brief Comparison Between PathAI and UiPath 

UiPath PathAI Dimension 

Enterprise automation through robotic and 

intelligent AI systems. 

AI-driven disease diagnosis in pathology. 
Field of activity 
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Long funding trajectory culminating in a successful 

IPO. 

Major funding concentrated mainly in Series B 

and Series C rounds. 
Financing stage 

Automating and transforming business processes 

through enterprise intelligence. 

Enhancing diagnostic accuracy and improving 

treatment outcomes. 
Primary use 

Integration of intelligent automation within 

enterprise services and infrastructure. 

Medical partnerships and real-world clinical 

applications. 
Strategic orientation 

Source: Compiled by the author. 

5. Strategic Challenges in the Growth of AI Startups 

Despite the vast opportunities enabled by AI solutions—such as PathAI in healthcare and UiPath in enterprise 

automation—the adoption and scaling of these technologies involve multiple constraints. Organizations must 

navigate technical, regulatory, ethical, and infrastructural barriers in addition to cost considerations. Highlighting 

these challenges is essential for understanding the practical limits of implementation and for developing a 

balanced perspective between potential and constraints. 

5.1. Access to Critical Inputs: Compute and Infrastructure 

Generative AI models require increasingly expensive computational resources, including GPUs/TPUs, 

energy supply, cooling systems, and large-scale data centers. These requirements create significant entry barriers, 

pushing startups toward dependence on major cloud providers or restrictive partnerships that may generate 

vendor lock-in or delay product deployment. Furthermore, energy constraints and supply-chain limitations can 

slow expansion (Colback, 2025). 

5.2. Data: Availability, Quality, and Compliance 

Startups often face major difficulties in accessing large, licensed, and high-quality datasets, alongside 

stringent privacy and regulatory requirements such as GDPR. Reports from international organizations highlight 

competitive bottlenecks resulting from data control and vertically integrated value chains, which may reduce 

entry opportunities for new players (OECD, 2024, p. 31). 

5.3. Regulation and Governance (Particularly in Europe) 

The European AI Act entered into force on 1 August 2024, with implementation phases extending through 

2026–2027. Obligations for general-purpose AI models will apply from August 2025, while certain practices 

become prohibited as early as February 2025. Although regulatory sandboxes are designed to support 

innovation, compliance costs can be substantial for startups (European Commission, 2025). 

5.4. Competitive Dynamics and Platform Dominance 

Market concentration risks are increasing across the generative AI value chain, including foundation 

models, data ownership, semiconductor supply, and cloud infrastructure. Concerns persist regarding 

discriminatory practices or service bundling that may restrict startups’ access to key inputs or end users. 
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Competition policy literature warns against such bottlenecks and calls for strengthening institutional regulatory 

capacities (Schrepel & Pentland, 2024, p. 4). 

5.5. Talent Acquisition and Team Building 

A persistent talent gap exists in advanced AI roles, including MLOps, data science, and AI safety and 

responsibility. This shortage raises operational costs and slows execution. Despite modest improvements, 

recruitment challenges remain a primary obstacle according to recent industry surveys (Mckinsey, 2024). 

5.6. Translating Technology into Returns (Go-to-Market & ROI) 

Reports from leading business analysts describe a “productivity paradox”: widespread AI adoption without 

proportional financial returns. This gap often results from operational complexities, weak integration of models 

into workflows, and the need to redesign governance structures. Consequently, startups are encouraged to 

prioritize vertical specialization, clearly defined use cases, and early operational performance metrics (Hlivko, 

2025). 

5.7. Financing and Capital Cycles 

Private investment in generative AI reached USD 33.9 billion in 2024. Nevertheless, intense competition for 

high-quality deals and the rising costs of model development increase the price of capital and narrow 

differentiation windows for emerging firms (HAI Stanford University, 2025). 

5.8. Ethics, Trust, and Risk 

Bias, explainability, and legal accountability remain central issues, particularly in regulated sectors such as 

healthcare and finance. Emerging regulatory frameworks emphasize transparency, risk management, and data 

governance, thereby adding further compliance burdens for startups (European Commission, 2025). 

6. Conclusion 

The study concludes that financing constitutes the fundamental pillar in the growth trajectory of artificial 

intelligence startups. However, access to capital alone does not guarantee success; rather, the manner in which 

this capital is managed and strategically deployed determines firms’ long-term sustainability within an intensely 

competitive environment. 

The practical experiences of both PathAI and UiPath demonstrate that combining diversified funding 

sources with clearly articulated expansion strategies significantly enhances innovation capacity and value 

creation. Nevertheless, strategic challenges associated with rapid scaling pressures, intellectual property 

protection, and balancing the interests of investors and founders represent substantial obstacles that require 

adaptive planning and integrated financing policies. Accordingly, the need emerges for more balanced 

approaches that combine traditional funding mechanisms with innovative alternatives to ensure the 

sustainability of startups operating in this vital and fast-evolving field. 
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Study Findings: In light of the preceding analysis, the study identifies the following key findings: 

 Venture capital remains the primary source for large-scale financing and rapid expansion; however, it 

often imposes pressure on firms to relinquish significant ownership stakes. 

 Angel investors play a pivotal role in early stages, not only by providing capital but also through 

mentorship and practical expertise. 

 Government grants represent an opportunity to reduce dependence on private investors and mitigate 

equity dilution, particularly in socially and environmentally oriented sectors. 

 Crowdfunding enables startups to test market acceptance at an early stage while securing initial funding 

accompanied by community support. 

 Intense competition among AI startups constrains access to financing, making clear differentiation of 

business models essential. 

 Rapid expansion under investor pressure may, at times, divert firms from their original strategic vision. 

 The complexity of financing contracts constitutes a challenge for entrepreneurs with limited legal 

experience. 

 Successful models such as PathAI and UiPath demonstrate that diversification of funding sources 

contributes to stability and risk reduction. 

 Governance and transparency in financial management are among the most critical factors in attracting 

investors and ensuring funding continuity. 

 The rapid evolution of AI technologies necessitates flexible financing strategies capable of adapting to 

technological and market shifts. 

Study Recommendations: Based on these findings, the study proposes the following recommendations: 

 Strengthen startups’ competitive positioning in funding proposals by clearly emphasizing innovation 

and value creation. 

 Maintain a strategic balance between raising capital and preserving ownership to avoid loss of control. 

 Encourage startups to build strategic partnerships with experienced investors in order to benefit from 

their networks and market access. 

 Promote the utilization of government grants, especially in sectors with social or environmental impact, 

to alleviate investment pressures. 

 Enhance capabilities in contract management and governance to reduce risks associated with financing 

conditions. 

 Invest in training and capacity building for entrepreneurs in legal and financial aspects of fundraising. 
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 Develop flexible and innovative financing frameworks tailored to the specificities of AI startups and 

responsive to rapid technological change. 
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