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Navigating the Al frontier:
Insights from tomorrow’s leaders

Being a CTO in today's rapidly evolving world based on Al is both a
challenge and an exciting opportunity. Every day, | witness how
advancing technologies are changing the way we lead, build, and
innovate. This year's CTO Survey provides a snapshot of what's on every
technology leader's mind, from hiring struggles to the ethical dilemmas
we face when implementing Artificial Intelligence.

For me, the role of the CTO isn't just about mastering technology; it's
about leading teams through uncertainty, finding clarity in complexity,
and making an impact on real-world projects. This report covers a wide
range of our collective experiences, showing how we are navigating our
unique paths, keeping up with trends, and facing the challenges ahead.

| am pleased to see that Al is taking center stage. Our task is to turn
these technologies into tools that provide meaningful progress, not just
fashionable buzzwords. | hope you find the insights in this survey as
inspiring and thought-provoking as | did.

tukasz Koczwara
CTO AT STX NEXT
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The Global CTO Survey Report 2024 /25
Al Edition

With more than 100 esteemed CTOs from across the globe contributing their time and invaluable insights, this edition
promises to be enlightening and comprehensive. Building on the success of previous surveys, we delved into critical
topics such as Artificial Intelligence, technological advancements, prevailing trends, security challenges, management
strategies, and more.

Join us as we explore the realm of the modern CTO, offering invaluable insights into their roles and responsibilities in
shaping the world of technology.

©) %>
40 T " O O T 6 continents

Questions in the survey Total respondents Europe, North & South America,
Africa, Asia, and Oceania

From how CTOs got where they are today to Gathered from CTOs Huge thanks to all the CTOs who invested
technology, leadership, and challenges they face. worldwide. their time to answer our questions!
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CTOs are gaining technical knowledge
through diverse learning paths

The CTO Survey 2024/25 reveals the many paths taken by CTOs to acquire technical knowledge, highlighting the
flexibility and evolution of skill development in the tech industry. Approximately 75% of CTOs view traditional university
education as their foundational stepping stone. However, the survey also reflects the importance of self-guided
learning, with 71.4% of respondents improving their skills via self-directed experimentation. Meanwhile, 47.3% of
CTOs engaged in online courses, signifying the growing popularity of digital education. Additionally, 17.6% mentioned
learning through mentors, friends, or family. These diverse educational pathways show that today's CTOs can build a
versatile and rich skill set through multiple avenues.

Where did you acquire your technical skills?

80%
60%
40%

20%

17,60 %

University Tinkering Online Vocational Mentoring from a friend
by myself courses school or family member

ER

0%

O RIRE R G RO R B ANIEE R G S U RV E Y



07

Diverse career paths and seniority
define today's CTOs

The survey showcases a range of career trajectories leading to the CTO role, reflecting a blend of technical and
leadership experience. A significant 77% transitioned from technical leadership or engineering management positions,
while 63.7% advanced from software development roles, underscoring the importance of a technical foundation in CTO
leadership.

Other paths include project management (36.3%) and vice president of engineering roles (26.4%).

In terms of seniority, 45% of CTOs have been in their role for less than five years, whereas 15.4% have held the
position for more than fifteen years, indicating a mix of fresh and experienced leaders shaping the future of
technology.

What were your previous roles? How many years have you spent ina CTO role?

80% 50%

40%
60%
30%
40%
20%

20%
10%

0% 0%

Tech Lead / Software Project VP of DevOps / Academic Other <5 years 5 -10 years >15 years 11 - 15 years
Engineering Developer / Manager Engineering SysOps / personnel
Manager Engineer Admin
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Expert commentary

What these survey results underscore is the
increasingly wide range of different career
paths followed by those now in the CTO role.

What's been noticeable in recent years is the
growing % of those achieving CTO roles
without having a strong technical or
engineering background. This might be a
reflection that other leadership roles have
become more technical and therefore it's not
such a transition as it might have been, but it
could also confirm there's been a shift of
emphasis for the development of technology
leaders towards a more nuanced, soft skillset.

Andrew Weaver
CEO @ CTO ACADEMY

can develop a hybrid leadership skill set that

Competitive advantage for the modern CTO is includes strategy, communication and empathy.
no longer about being the smartest nor the

most technical in the room — particularly When you analyse the key attributes of a

when those technical skills are being successful technology leader, it's rarely about
Increasingly automated — it's with those who the tech.

THE GLOBAL CTO SURVEY
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Key technologies and
methodologies shaping
today's CTO strategies

Cloud Computing leads the way in modern
technology infrastructure, with 83.5% of CTOs
considering it essential. Agile (75.8%) and
Continuous Integration/Continuous Delivery (71.4%)
methodologies emphasize flexible, efficient
development, while the adoption of DevOps (65.9%)
reflects the growing trend in integrating development
and operations. CTOs are also prioritizing
microservices architecture (57.1%) and automated
testing (53.8%).

Al-related technologies are gaining traction as well:
23.1% of Machine Learning have adopted Data or
DataOps to streamline machine learning and data
operations, marking a shift toward more robust data
management practices in Al development.

THE GLOBAL C€CTOQO SURVEY

Which of the following have you implemented?

Cloud Computing

Agile Methodologies

Continuous Integration (Cl)
/ Continuous Delivery (CD)

DevOps Practices

Microservices Architecture

Automated Testing

Serverless Architecture

Data Visualization Techniques

Scrum Framework

Infrastructure as Code (laC)

Virtualization Technologies

DevSecOps Practices

MLOps / DataOps

Internet of Things (loT)

Microfrontends Architecture

In-Memory Computing

IPv6 Deployment

Blockchain Solutions

None

0

- 9,90 %

- 9,90 %

. 5,50 %

% 25% 50% 75%

100%



Expert commentary

CTOs must maintain strategic oversight of
software production now more than ever. As
Al-written and Al-augmented code become
integral to development, the complexity and
pace of production increase exponentially. So
CTOs and CIOs must regain ownership of
software development and embrace new
technology to remain in control: Only a fact
based and data-driven view of the entire
software production process can grant
guality, efficiency, and alignment with
business goals.

Marc Hildebrandt

e OEAMNIDEEOUNDER OF GERMAN DEEP TECH GROUP
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CTOs are prioritizing Machine Learning
in Al strategies

Machine Learning has become a primary tool for CTOs, with 48.4% of organizations implementing ML models to gain
insights from data. Al-based chatbots (41.8%) and Natural Language Processing (33%) further highlight the focus on
enhancing customer interactions and extracting insights from text. Advanced areas of Artificial Intelligence, such as
Computer Vision (19.8%) and Deep Learning (22%), indicate a continued pursuit of sophisticated applications, while
growing interest in Pattern Recognition and Robotics (16.5% each) underscore the push toward automation. These
choices reveal the key role of Al in CTOs' plans to drive innovation and gain competitive advantage.

Which Al technologies have you implemented?

50%
40%
30%
20%

10%

0%
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ML and Al at the
forefront of future
technology trends

CTOs overwhelmingly identify Machine Learning and
advanced Al applications as driving forces for the
next 2-4 years, with 71.4% anticipating an increased
iImpact. This signals Al's essential role in shaping
future innovation. Large Language Models rank at
63.7%, highlighting expectations for automation and
improved communication capabilities.

A focus on Big Data Analytics (45.1%) and Cloud
expansion (39.6%) suggests a strategic shift toward

scalable data-centric solutions. Together, these trends

underscore a clear trajectory: CTOs are prioritizing
Artificial Intelligence and Data technologies to build
flexible, future-ready infrastructures, laying the
ground for smarter, more connected digital
ecosystems.

THE GLOBAL C€CTOQO SURVEY

Which technologies and trends do you think

will become much more prominent in the next

2-4 years?

Machine Learning and Advanced Al
Applications

Large Language Models

Big Data Analytics and Intelligent
Data Processing

Expansion of Cloud Computing
Solutions

Internet of Things (IoT)
Proliferation

Natural User Interfaces (NUI)
and Perceptual Computing

Quantum Computing Advances

Retrieval Augmented Generation

Blockchain and Distributed
Ledger Technologies

Enhancements in Computer
Vision Technology

High-Performance Computing (HPC)

Advancements in Medical Robotics

Computational Biology /
Bioinformatics Innovations

Multicore Processing and
Architectures

Advances in 3D Integrated
Circuit Design

Software-Defined Networking (SDN)

Micro-Electro-Mechanical Systems
(MEMS) / Nanotechnology Developments

Developments in Universal or Next-Gen
Memory Technologies

Photonic and Optical Computing

Other

4510 %

39,60 %

33,00 %

31,90 %

31,90 %

25,30 %

2310 %

2310 %

18,70 %

17,60 %

16,50 %

16,50 %

S o
- 11,00 %
- 7.70 %
330%
330%
2,20 %
% 20%

71,40 %

63,70 %

lIIlII||”||I|

60%

80%
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Investment in Artificial Intelligence
and talent varies by organization

Organizations show varying levels of commitment to Al, with 44% having small teams of 1-5 members dedicated to Al/
ML/Data Science, while 41.8% have no specialized staff at all, indicating different stages of Al implementation. Talent
acquisition remains a challenge for many companies: 59.3% are not hiring, and 28.6% of those seeking talent face
difficulty filling positions, reflecting the competitive labor market.

Budget allocation also varies, as 36.3% of companies have no specific budget for Al. Among those that do, 19.8%
allocate less than 5% of their technology budget to Al, and only 6.6% invest more than 30%, highlighting the different
levels of financial commitment to Al development.

Do you face difficulties How many team members do What percentage of your company's
when hiring Al talents for you have in a dedicated Al /ML / overall technology budget is allocated
your organization? Data Science role? to Al initiatives and development?
50% 40% o
o Yes 44,00 % — i
28,60% 40%
30%
No 30% 2
& 12.10% - 19,80 %
20% 14,30 %
12,10 % i 9,90 %
We're not hiring Al 10% ) 660% 660%  660%

@ talentsright now
59,30%

0,00 %
] 0%

1-5 None 6-30 31-99 100+ ? « Ao o

0%

1 = e | LR @ = 10 O S @ @ o OB R V) = obooébo?\
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The future of
programming
in an Al-driven world

As Artificial Intelligence evolves, industry leaders
predict a radical shift in the programming landscape.
43% foresee Al automating programming tasks within
the next 5 years, signaling a transformational leap
toward more efficient, machine-based development.
A significant 37.4%, however, believe that Al will
assist rather than replace human programmers -
suggesting a future where collaboration between

human creativity and Al precision will drive innovation.

While 11% of respondents believe the impact of
Artificial Intelligence will extend over the next 5 to 10
years, and 6.6% remain uncertain due to the
complexity of its evolution, the consensus is clear: Al
will change programmers work, but the full scope of
this transformation remains an exciting, unpredictable
frontier.

THE GLOBAL C€CTOQO SURVEY

Considering the pace at which Al is advancing,
what is your estimated timeline for Al to begin
significantly automating programming tasks,
or potentially replacing programmer positions
within your sector?

Within the next 5 years,
certain programming tasks
will be automated by Al

Al will augment but not
replace human programmers

5 to 10 years for Al to start
taking over certain aspects
of programming work

No timeframe can be predicted,;
too many variables are at play

10 to 15 years before we see major
disruptions in programming roles
due to Al

More than 20 years before we
see significant automation in
programming

15 to 20 years for automation
to affect a substantial number 0,00 %
of programming jobs

0% 10% 20% 30% 40%

50%



16

Expert commentary

The main challenge for CTOs in the coming
period will be reasonable approaches to the
development of Al-based solutions. The basis
will be a rational, benefit-driven approach to
individual projects in this area, as well as a
sensible consideration of budgets and
operational efficiency, as well as external
regulations. It seems that many companies will
seriously consider implementing Al solutions in
an on-premises or hybrid model, which in the
long run can bring numerous benefits, even
financially.

Tomasz Mirowski
CTO AT 3SOFT

THE GLOBAL CTO SURVEY
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Ethical challenges
of implementing Al

As Al becomes a more integral part of business
operations, organizations are increasingly prioritizing
ethical issues in their Artificial Intelligence systems.
38.5% are focusing on transparency, while 36.3% are
adopting an ethical framework to guide their
implementations, ensuring responsible use of Al.
Continuous monitoring and compliance (35.2%) are
key to mitigating risk and maintaining integrity. Ethics
training programs (29.7%) and bias detection
protocols (27.5%) reflect a proactive approach to
combating bias. However, 22% of organizations have
not yet implemented any specific measures, revealing
potential gaps in their ethical Al strategies.

Efforts like stakeholder engagement (22%),
independent audits (21%), and diverse team input
(20%) reflect a growing recognition of the importance
of accountability and inclusivity in Al's future. As Al
evolves, companies that integrate ethics at the core
will lead the way in fostering trust and sustainable
innovation.

THE GLOBAL C€CTOQO SURVEY

How do you handle the ethical considerations
involved in the deployment of Al systems, and
what processes are in place to address
potential biases or unfair treatment of specific
demographics?

Al Transparency Efforts

Ethical Framework Adherence

Continuous Monitoring

Regulatory Compliance

Ethical Training Programs

Bias Detection Protocols

None

Stakeholder Engagement

Independent Audits

Diverse Team Input

Audit Trails Maintenance

Other

1,10 %

0% 10% 20% 30% 40%
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Overcoming budget
constraints in
implementing Artificial
Intelligence

Budget constraints (22%) are the biggest obstacle to
adopting Al, followed by ethical and legal issues
(16.5%) and talent shortages (15.4%). Further
challenges include resistance to change (14.3%),
technical complexity (9.9%) and uncertainty of return
on investment (7.7%). While data management (5.5%)
and security risks (3.3%) are additional obstacles, the
key to overcoming these barriers is to turn constraints
into opportunities. Focusing on Al projects with clear
ROI, upskilling existing talent and adopting agile
change management can help organizations overcome
these challenges and pave the way for sustained Al
success.

THE GLOBAL C€CTOQO SURVEY

What do you perceive to be the primary
obstacle hindering the wider adoption of Al
technology?

Budgetary Limitations

Ethical and Legal Concerns

Talent Deficit

Change Management

Technical Complexity

ROI Uncertainty

Data Management Challenges

Security Fears

Energy Consumption

Infrastructural Readjustments

Other

9,90 %

7,70 %

o

330 %

N
n
(@]
3

2,20 %

‘ = .
o
3

0% 10% 20%

15,40 %

14,30 %

30% 40% 50%
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Expert commentary

The survey highlights Al's growing dominance,
with 71% of CTOs prioritizing Machine Learning in
the next 2-4 years. As companies embark on
their Al transformation journeys, it is crucial to
define the nature and depth of this
transformation. Will Al merely enhance peripheral
processes, leaving the core business intact? Or
will it profoundly reshape the core, making Al-
driven development a key component of the
company’s intellectual property? In some cases,
the disruptive potential of Al may necessitate
launching R&D initiatives or acquiring startups
already advancing in this space. The strategic
direction taken will determine not only the impact
of Al but also the organization’s long-term
competitive edge.

Bartek Roszak
HEAD OF Al AT STX NEXT

THE GLOBAL C€CTOQO SURVEY




Security

How CTOs manage risk and safeguard
data and |P
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Expert commentary

This year's STX Next CTO Survey highlights
key trends we observe with clients:

e The majority of CTOs outsourcing security
reflects the need for specialized expertise
amid growing threats.

 Many organizations reported no attacks in
2024, indicating effective border controls.
It's worth exploring how attempted attacks
are being mitigated.

o Streamlined processes and employee
training are vital. Technology has
advanced, but people remain the weakest
link. Phishing simulations, like those we’ve
conducted internally, are invaluable for
uncovering vulnerabilities.

Looking ahead, Al will reshape security as
criminals exploit Al tools for sophisticated
attacks. Organizations must adopt Al-driven
detection systems and prioritize continuous

THE GLOBAL €TO SURVEY

Krzysztof Olejniczak

CISO AT STX NEXT

training to stay ahead of evolving threats.
Technology is essential, but awareness
and preparedness are equally critical.
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Balancing internal and external security resources

In terms of security, 44% of organizations rely on dedicated internal teams, while 56% turn to external vendors,
indicating a clear trend toward outsourcing. This varied approach reflects the balance organizations are striving for
between internal capabilities and external expertise to enhance cybersecurity. The growing reliance on external support
underscores the growing need for specialized resources in a complex security environment.

Do you have a dedicated team or department providing Are you using the services of external specialized
security services in your organization? companies for security and cybersecurity?

No
44,00%

No Yes
56,00% 56,00%

Yes
44 00%

JOEIRE S GO AREASIEENER T O R S EU RS ECSy



23

Prevalence of cyberattacks among
organizations

Over the past year, 12.5% of organizations reported being victims of cyberattacks,
highlighting the continuing threat posed by cyber criminals. On the other hand, 87.5%
remained free from attacks, which may reflect either effective security measures or
sheer luck. These figures underscore the critical need for robust cybersecurity
strategies to protect organizational assets and mitigate ever-present threats.

Did your organization fall victim to a
cyberattack within the last 12 months?

Yes |
1250% |
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Identifying major
cybersecurity threats

Human error is regarded as the biggest threat to
cybersecurity, with 45.1% of organizations identifying
it as a top concern, underscoring the importance of
employee training and awareness. Social engineering
(41.8%) and phishing (38.5%) follow closely behind,
highlighting the ongoing risk of manipulation and
fraud. Application vulnerabilities and weak Cloud
security (33%) signal critical technical threats that
require constant vigilance. Ransomware poses a
threat to 25.3%, while insider fraud (20.9%), viruses
and malware (15.4%) and Distributed Denial-of-
Service (DDoS) attacks (11%) further expand the
threat landscape. The use of Bring Your Own Device
(BYOD) (8.8%) also remains a significant concern,
reflecting the wide array of cybersecurity challenges
facing organizations.

THE GLOBAL C€CTOQO SURVEY

Which of the following do you consider the
biggest cybersecurity threats?

Human error

Social Engineering

Phishing

Application vulnerabilities
attacks

Inadequate cloud security
measures

Ransomware

Insider fraud

Viruses and malware

DDoS attacks

Use of BYOD devices

8,80 %

lllll

0% 10% 20%

30%

40%

50%
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Emphasizing cybersecurity training
in the workplace

With 64.8% of companies offering mandatory cybersecurity training, the vast majority understand
the importance of equipping employees with the knowledge to defend against human error and
social engineering tactics. This proactive approach helps close security gaps and enables teams
to detect and respond to potential threats effectively. However, 35.2% of organizations that do
not prioritize such training risk their employees being ill-prepared for emerging cyberthreats. This
underscores the importance of ongoing, up-to-date education in supporting a culture of safety,
transforming employees into the first line of defense against evolving threats.

Does your company provide employees
with mandatory cybersecurity training?

Yes _
64,80%
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Expert commentary

Distributed teams and infrastructures demand
a shift to a zero-trust model, ensuring all
access requests are authenticated and
monitored to reduce risks. Integrating
DevSecOps into development processes
embeds security early, preventing
vulnerabilities and saving time. Continuous
security training is vital, as informed
employees are the first line of defense.
Compliance with evolving regulations not only
avoids penalties but also strengthens
customer trust, a key asset in today's data-
driven world.

Remigiusz Szczepanik
CTO AT HOSTERSI

THE GLOBAL €T0 SURVEY




Management
and leadership

The CTO's impact on team

performance and Success




Mastering team dynamics: Key insights (Part 1/2)

In today's dynamic work environment, strong team leadership is essential. Most leaders manage smaller teams, with
36.3% overseeing 1-5 direct reports and 26.4% managing 6-10, emphasizing agile, compact structures. Performance
appraisals, while often based on periodic reviews (65.9%), are shifting toward outcome-focused metrics: nearly half

prioritize value delivered (48.4%) and key performance indicators (45.1%) as impact measures.

How many people report directly to you?

40%
36,30 %

30%
26,40 %

20% 18,70 %

(o]

14,30 %
10%
4,40 %
1-5 6-

10 21 or more 11-20 None
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Mastering team dynamics: Key insights (Part 2/2)

Individual assessments focus on quality of performance (81.3%) and soft skills (75.8%), emphasizing the importance
of collaboration. Leaders also promote mentoring (53.8%) and self-learning (41.8%), cultivating an environment of
continuous development that strengthens both team performance and adaptability in a changing workplace.

How do you measure your teams’
performance?

80%

65,90 %

60%

40%

20%

0%

O ENE GO RBEANIEENER O S EUNR SV E Y

When you measure the performance of your team members,
which of the following influence your assessment?

100%

81,30 %

80%
60%
40%
20%

0%

53,80 %

41,80 %

27,50 %

19,80 %
L
&
O




Balancing success metrics
with employee motivation

Organizations view employee satisfaction (50.5%)
and customer engagement (49.5%) as key indicators
of success, alongside value delivery (41.8%) and
profitability (38.5%). Effective motivational strategies
prioritize supportive, transparent management
(72.5%), empowerment in decision-making (69.2%)
and development opportunities (62.6%).

Regular team engagement (52.7%) and alignment of
individual goals (33%) with company goals further
enhance productivity and motivation, supporting an
engaged and thriving workforce. This approach
reveals a shift toward holistic success metrics,
recognizing that the well-being of employees and
customers fuels long-term organizational growth.

THE GLOBAL C€CTOQO SURVEY

What metrics do you use to measure your

organization's success?

Employee satisfaction
Customers (new, repeat and referrals)
Value delivered

Net income ratio/profit

Sales indicators (e.g. LTV, CAC, REV, MRR)

Leads generated/leads converted
Time to market

Ability to innovate

NPS

The break-even point

Profit per FTE / Human Capital ROI
Sold man-months

| don't know

Other

50,50 %

49,50 %

41,80 %

38,50 %

36,30 %

30,80 %

26,40 %

25,30 %

23,10 %

23,10 %

15,40 %

6,60 %

2,20 %

2,20 %

0% 10% 20% 30% 40% 50%

How do you keep your staff motivated?

I'm a supportive manager

I'm transparent and honest

| empower my employees to
make decisions about their work

| give my people room to grow

| reqularly dedicate time to engage with my
team members and understand their needs

| facilitate an environment for my people to interact on a

personal level, building belonging and a sense of community

| give my team challenging tasks

We foster a culture of high-performance

| make sure to align the personal aspirations of
every team member with organizational goals

We use the newest technologies

Other

72,50 %

72,50 %

69,20 %

62,60 %

52,70 %

49,50 %

44,00 %

40,70 %

33,00 %

27,50 %

220%

0% 20% 40% 60%

60%

80%
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Key skills affecting team development

Soft skKills, particularly communication and leadership, are prioritized by 56% of organizations, highlighting their key
role in team development. Communication skills are seen as essential by 78.9%, with technical knowledge just behind
(76.7%). Attitude (73.3%) and creativity (46.7%) are also valued, reflecting a balanced approach that combines
interpersonal strengths with technical proficiency to foster versatile and resilient teams. This blend of skills suggests
that organizations increasingly value adaptability and innovation as core drivers of team success and longevity.

When you're growing your team members,
which skills are the most important?

Q® 44%

Hard skills (programming / technical
knowledge & ability, etc.)

® 56%

Soft skills (communication, giving /
receiving feedback, leadership
qualities, etc.)

RN ER Gy E S B ANIE GG R SO RSV E Y

What skills do you deem most important
for your team members’ growth?

7890%  J670%

80%

60%

46,70 %

40%
32,20 %

25,60 %

20%
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Expert commentary

CTOs mention employee satisfaction as the most
important metric for their organization's success.
This underscores the importance of developer
experience for IT companies. It is paramount to
provide developers with tools they like to use, and
which enable them to use their time efficiently.
This is reflected in the fast adoption of Al coding
assistants by many software developers, as well as
the surge in popularity of other enabling
technologies like cloud development environments
(CDEs) and internal developer platforms (IDPs).

Margot Muckstein

CEO & CO-FOUNDER OF CLOUDOMATION

THE GLOBAL C€CTOQO SURVEY
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Expert commentary

Organizations are successful when they align
employee satisfaction, customer engagement,
and value delivery. Involving customers
deeply in the journey and focusing on what
truly matters to them ensures not just short-
term profitability but long-term growth. When
employees feel empowered and valued, and
customers see their needs reflected in the
outcomes, organizations thrive.

Eric Naiburg

EOOIRSCRIUM ORG
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Hiring

How CTOs identity talent and the skills
they prioritize
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Top priorities for hiring criteria
and recruitment strategies

Organizations place equal importance on cultural fit and technical skills (79.1%) as key recruitment criteria. Relevant
framework knowledge (44%) and years of experience (31.9%) also play significant roles in hiring decisions. In terms of
talent acquisition, direct searches and employee referrals account for 57.1%, indicating a preference for internal
networks over external channels such as recruitment agencies (33%) or job ads (30.8%). By prioritizing trusted
networks, organizations aim to find candidates who not only possess the right skills but also align well with the
company culture.

What are your most important hiring criteria? What's your most efficient method to hire talent?

: Direct search (conducted by internal
Culture fit :
recruitment team)

Technical skills proficiency Employee referrals
Knowledge of frameworks / technologies

Hiring through an external recruitment
required by current projects

team, headhunter or agency

Years of experience Job ads

Salary expectations Company's careers website

Certifications Targeted social media campaigns

Open source contributions Hackathons / internal events

Other Job fairs

0% 20% 40% 60% 80% Other

0% 10% 20% 30% 40% 50%
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Challenges

What challenges are CTOs striving

to overcome?®




Overcoming barriers to growth
in today's business landscape

Many companies face key challenges, with technical debt (36.3%) and budget constraints (31.9%) leading the list.
Security concerns impact 28.6%, while 24.2% struggle with long-term planning. Additional obstacles include
prioritization (20.9%), efficiency and speed of development (19.8%), as well as hiring (15.4%) and delivering value
(13.2%). These challenges highlight the need for businesses to balance immediate problem-solving with laying the
groundwork for sustainable, long-term growth.

What are your biggest challenges right now?

40%
36,30 %

28,60 %

20,90 %

19,80 % 19,80 %

20%

15,40 %
13,20 % 13,20 % 13,20 %

1805 9,90 % 9,90 %
5,50 %

10%

3,30% 3,30%

mm -

0%
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Main causes of delivery
problems in teams

Overcommitment tops the list of delivery challenges,
affecting 22% of teams, followed by poor estimates at
15.4%, indicating issues with planning and
forecasting. Communication breakdowns and lack of
transparency, cited by 14.3%, highlight the
challenges of siloed work environments. Other factors,
such as insufficient stakeholder engagement (11%),
technical debt (9.9%) and low levels of technical
expertise (7.7%), further hinder successful project
implementation. These findings underscore the
importance of realistic planning, effective
communication and strong stakeholder engagement
to overcome typical obstacles to project
iImplementation.
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What is the #1 cause of delivery problems for

your team?

Overcommitment

Bad estimations

Communication failures,
lack of transparency, silos

Client / PO / stakeholders don't
participate actively in the project

Technical debt

Low technical knowledge / proficiency
Teams not empowered by leadership
Using incorrect metrics

Low engagement

Bad team setup

Death by process

Not resolving issues on time

Low quality code / High rate of bugs

Other

11,00 %

9,90 %

7,70 %

4,40 %

330%
220 %

2,20 %

B o

0,00 %

1,10 %

-

0% 5% 10%

15,40 %

14,30 %

15%

22,00 %

|II|||II

20%

25%



39

Expert commentary

Technical debt is seen as a challenge for a plurality
of CTOs (36,3%), yet far fewer (9,9%) mention it as
a cause for delivery problems in teams. This shows
that technical debt is often seen as a problem in
itself, even if it does not cause immediate delivery
problems.

The CTOs answering the survey look like a fairly
people-focused bunch. Employee satisfaction is
mentioned as the most important success metric,
culture fit is declared the most important factor
when hiring, and only very few (15,4%) mention
hiring as a challenge.

Margot Muckstein

CEO & CO-FOUNDER OF CLOUDOMATION

THE GLOBAL C€CTOQO SURVEY
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Expert commentary

Efficiency in software production is a requisite
because speed-to-market dictates competitive
advantage. Every delay and every misstep in
prioritization compounds into lost opportunities.
Companies that fail to optimize their software
production processes are effectively handicapping
their ability to innovate, scale, and compete. | see
more and more CTOs and ClOs viewing efficiency
as a core deliverable of the organization — one
that demands the same level of rigor as any
customer-facing product. Software development
must embrace data-driven continuous
iImprovement to thrive.

Dr. Johannes Bohnet
CEO AND FOUNDER OF SEERENE
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Educating technology
professionals:

A snapshot of diversity
and specialization

The tech workforce is shaped by a diverse range of
educational backgrounds. Most professionals hold a
Master of Science (34.1%) or Bachelor of Science
(28.6%), demonstrating a solid technical foundation. A
smaller percentage have pursued a Master of Arts
(12.1%) or Bachelor of Arts (7.7%) degrees, with a
notable 6.6% achieving a PhD degree. Additionally,
11% of professionals come from other educational
backgrounds, highlighting the varied paths individuals
take into the tech industry.

The majority (64.8%) are trained in software
engineering, indicating a technical focus, while 16.5%
have management experience. Other professionals
are qualified in product development (4%) or various
other fields (14.3%). This mix of technical and
management training reflects the multifaceted nature
of the technology industry and its evolving demands.
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What is your current level of education?

40%

34,10 %

30%

20%

10%

0%
MSc BSc MA BA PhD Other

What field is your qualification in?

® 1650%
Management

4,40%
Product Development

14,30%
Other

64,8%
Software Engineering




Lifelong learning trends among
professionals

Professionals are dedicating varying amounts of time to learning each week, with 39.6% investing 1-3 hours and 38.5%
dedicating 3-8 hours. A committed 14.3% devote over 8 hours weekly to education. Self-taught online courses are the
most popular learning method, embraced by 85.7%, while conferences and webinars engage 52.7%. Instructor-led
courses (30.8%), 1:1 mentoring (23.1%), and immersive bootcamps (14.3%) offer additional avenues for skill
development. This data highlights a strong preference for flexible, self-directed learning opportunities among
professionals.

How much time do you spend on learning weekly? How are you learning?

39,60%

40% 38.50% 100%

85,70%

80%
30%

60%

20%
40%

10% 20%

0,00% 0%

Self-taught Conferences Instructor-led 1:1 mentoring / Bootcamps or Other

0-1 hour 1-3 hours 3-8 hours Over 8 hours None online courses or webinars online courses coaching other immersive
or trainings or trainings learning

0%
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Focus areas for

professional development

and improvement

Professionals want to improve their ability to define
long-term visions and general technical skills, each
of which is a priority for 31.9%. Equal emphasis is
placed on developing professional relationships,
managing people and upskilling teams, with 22%
seeking improvement in these areas. Other main
development points include fostering a team culture
(17.6%), effective communication with stakeholders
(16.5%) and technology decision-making (15.4%).
A comprehensive approach to personal and team
development is reflected, encompassing both
technical skills and interpersonal competencies.
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Which of the following areas would you like

to improve the most in?

Defining the long-term vision

Overall tech skills (e.g. Machine
Learning, DevOps, Software
Architecture)

Growing professional relationships

Managing people

Upskilling and cross-training
my team

Fostering the desired culture,
attitude and behaviors into the team

Communicating with

stakeholders and reports

Making tech decisions

Setting goals and KPIs

Managing mentoring

and career paths

Hiring people

Managing technical debt

Building processes and workflows

Giving technical presentations

Implementing agile
development principles

O
o
o

17,60%

16,50%

15,40%

15,40

14,30%

13,20%

12,10%

11,00%

9,90%

0,00%

10%

22,00%

22,00%

22,00%

|

20%

31,90%

31,90%

30%

40%



Satisfaction

How satisfied are CTOs with their jobs,

teams, and salary?




Overall job satisfaction among specialists

Job satisfaction among specialists is generally high, with an average rating of 4.0. The majority (51.6%) say they are
fairly satisfied, while 29.7% are fully satisfied, giving a rating of 5. These results indicate a largely positive perception of
the workplace experience, with only a small minority (3.3%) expressing low levels of satisfaction.

How satisfied are you with your job overall? (1-5)

60%

51,60%

50%

40%

29,70%

30%

20%
15,40%

10%
3,30%
| — 9RER
0%

1 (Not at all satisfied) 2 3 4 5 (Completely satisfied)
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CTO salary satisfaction:
Navigating compensation perceptions

Overall satisfaction with salary is moderate, with an average rating of 3.7. 44% of respondents rate their satisfaction
at 4, reflecting overall satisfaction, while 19.8% are fully satisfied with a rating of 5. However, 3.3% and 7.7% of
respondents express dissatisfaction, indicating areas where compensation strategies could be improved.

How satisfied are you with your salary? (1-5)

50%

44,00%

40%

30%

25,30%

19,80%

20%

10% 7.70%

3,30%

o — R

% 1 (Not at all satisfied) 2 3 4 5 (Completely satisfied)
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High level of satisfaction with team
among CTOs

CTOs show a high level of satisfaction with their teams, with an impressive average score of 4.0. As many as 41.8% give
their teams a score of 4, while 33% express complete satisfaction with a perfect score of 5. This indicates that most
CTOs are very satisfied with the dynamics and performance of their teams, with only a small minority (1%) reporting a
lower level of satisfaction.

How satisfied are you with your team? (1-5)

50%
41,80%
40%

33,00%

e — l
0% —
2 4 5 (

1 (Not at all 3 Completely
satisfied) satisfied)

30%

20,90%

20%

10%

3,30%

O RIRE R Oy N R B AT R R S U RSV E Y



Demographics
and firmographics

Who contributed to making this survey

possible?
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Gender and age dynamics in CTO
leadership positions

The CTO leadership landscape remains largely male-dominated, with 89% of roles held by men, highlighting a
significant gender gap. Female representation stands at only 6.6%, underscoring the need for more diversity initiatives
in the technology sector. Regarding age, most CTOs are between 35 and 54 years old, with 37.4% aged 35-44 and
29.7% aged 45-54, reflecting a preference for middle-aged professionals with extensive industry experience. The
underrepresentation of CTOs under 35 and over 65 suggests gaps among both emerging and senior leaders, pointing
to opportunities for targeted mentoring and retention programs.

Gender Age

100% o
89% 40%

37,40%

80%
30%

60%

20%
40%

20% 10%

6,60%

4,40%
0,00% 0,00%

0%
Male Female Prefer not to answer Other 18-24 25-34 35-44 45-54 55-64 65 and over

0,00%
0%
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Geographic and industry
distribution of CTO roles

CTOs that contributed to the survey are mainly
located in Western Europe (39.6%) and North
America (25.3%), reflecting the strong presence of
technology in these regions. Eastern Europe ranks
with 17.6%, indicating growth in technology leadership
in this area. Meanwhile, Asia and Africa have limited
representation, at 6.6% and 4%, respectively.

In terms of industry, IT and software services
dominate, accounting for 51.6% of CTO positions,
highlighting their key role in technological innovation.
Other sectors such as finance (12.1%) and
professional services (9.9%) also contribute, while
industries like education, telecommunications, and
manufacturing remain underrepresented, creating
opportunities for expansion and innovation.
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Geographic region

Western Europe
North America
Eastern Europe

Asia

Africa

Middle East
Oceania
South America

Central America

Industry

IT / software
services

Finance and
insurance

Professional and
business services

Advertising
& Marketing

Health care and
social assistance

Manufacturing / Energy /
Logistics & Transportation

Education and
edtech
Telecom

Trade / Retail

Real estate and

property management

State and local
government

Other

0%

0%

10%

10%

20%

20%

30%

40%

30%

50%

40%

60%
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Profiles of
IT organizations
and employees

The majority of organizations taking part in the survey
are small and medium-sized, with 36.3% employing
11-50 people and 27.5% with 51-250 employees,
reflecting a shift toward more agile and scalable
business models. The IT workforce reflects this
distribution, with 37.4% of companies employing 2-10
IT professionals and 34.1% employing 11-50 IT staff. A
significant 19.8% maintain larger IT teams of 51 to 250
people, underscoring the importance of robust
technical support. These trends indicate that many
organizations are prioritizing lean operations while
ensuring adequate IT resources to drive digital
transformation.
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What is the total estimated number of
employees working at your organization?

40%

36,30%

30%

20%

10%

0%
1-10 11-50 51-250 251-1000 Over 1000

What is the total estimated number of IT staff
working at your organization?

40%
37,40%
30%

20%

10%

0%

It's just 2-10 11-50 51-250 251-1000 Over 1000
me
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A huge thank you to all our partners

The Global CTO Survey 2024/25 was made possible through the valuable support of our
partners. We extend our sincere appreciation to everyone who contributed their insights through

expert commentary, assisted in promoting and publicizing the survey, and provided promotions to
our respondents.
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About STX Next

Founded in 2005 by Maciej Dziergwa, STX Next is an international digital engineering consultancy
focused on delivering Data & Al solutions, integrated into modern Cloud infrastructure with exceptional
UX & Design.

The business services a global customer base through a flexible, multi-location nearshoring model from
two delivery centers in Poland and Mexico with a deep, educated, cost-effective talent pool. With nearly
20 years of expertise and a talented team of 500 professionals, STX has successfully delivered over
1,000 projects.
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Successful Professionals Years of
software projects on board experience
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Our CUStomerS |OV€ tO Work Wlth us INTELLIGENCE COMPANY COMPANY LEARNING COMPANY DJANGO DEVELOPERS DEVELOPERS
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Empowering CTOs for visionary
leadership in the Al era

As we close this year’s Global CTO Survey 2024/25: Al Edition, one thing is
clear: the role of the CTO has never been more critical—or more dynamic.

The insights gathered in this report underline not only the immense
potential of Al but also the responsibility we share in shaping its impact.

At STX Next, we've always believed that technology is only as powerful as

the people driving it. This survey reflects the collective intelligence,
resilience, and creativity of tech leaders worldwide. Together, we're not
just solving technical challenges; we're pushing the boundaries of what'’s
possible, transforming industries, and paving the way for a better future.

| hope this report serves as a valuable resource for you—whether you're
deep in the trenches of Al implementation or strategizing for the road
ahead. Let it remind us all that while the tools and technologies may
change, the essence of leadership remains constant: vision, adaptability,
and a commitment to progress.

Thank you for being a part of this journey. Here’s to creating the future,
together.

Ronald Binkofski
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See you
at the next edition!
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