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Prologue

The transformative potential of 
technology and its accelerated pace 
of evolution highlight the need for 
specialized technological profiles 

at the C-Level. The CTO is responsible for 
unlocking new innovation scenarios by bridging 
the gap between emerging technological 
advancements and the business's  
commercial objectives.

Throughout this report, we detail how the role 
of the CTO emerges to impact the business 
by addressing the anticipated challenges of 
the future. This role combines capabilities that 
go beyond the technological realm, involving 
strategic functions, disseminating knowledge  
to other areas, and acting as agents 
of cultural change.

The CTO leads research and experimentation 
with new technologies to assess their practical 
application to the business. They focus on 
aligning the technological strategy with the 
organizational purpose, ensuring an efficient, 
secure, and scalable technological infrastructure. 
 
 
 

The CTO will play a transformative role 
both operationally and in terms of mindset, 
dedicating significant efforts to implementing 
innovation and change management programs. 
Thus, they will ensure the adoption of new 
technologies that foster transformation and 
improve process efficiency.

CTOs are called to be catalysts of technological 
success, facing and overcoming challenges 
along the way and driving organizations  
towards new frontiers.
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Numerous challenges are anticipated in the 
coming years in the realm of technological 
evolution. The emergence of generative AI 
is revolutionizing and accelerating the entire 
landscape across the board. We find ourselves 
at a crucial moment between the revolution of 
artificial intelligence and the incipient emergence 
of autonomous systems while awaiting the 
imminent disruption of quantum technology.

The challenge of this decade will be to navigate 
these waves of revolutions to develop models 
from a dual strategic vision that combines 
business and technology to lead the market. 
The transformation agenda is marked by the 
capacity to integrate emerging technologies 
into organizations, a goal that requires the 
collaboration of technological profiles to  
create an ecosystem of successful solutions  
and implementations to achieve creative  
and disruptive results.

To achieve these ambitious goals, the role of 
the CTO must be understood as a catalyst 
for innovation capable of understanding 
technological trends and the market in 
which it operates, identifying opportunities, 
and generating value through technology. 
This profile effectively advises the executive 
leadership on the technological strategies  
that will drive the business.

In the coming year, many of the emerging 
trends that have appeared in previous years 
will converge and solidify. Artificial intelligence 
is redefining the very fabric of technological 
infrastructure and permeating all layers 
of innovation. CTOs will need to lead the 
integration of these disruptive technologies, 
ensuring that their implementation is not only 
technically feasible but also brings tangible 
value to the business. The ability to evaluate 
and select the right technologies will be 
essential to maintaining competitiveness and 
relevance in an increasingly saturated market.

Adaptability and agility will also be essential 
characteristics for CTOs in 2025. The ability to 
respond quickly to market changes and new 
technological opportunities will determine the 
success of organizations. CTOs must foster 
a culture of continuous innovation, where 
experimentation and learning from failures 
are encouraged. This agile approach will 
allow companies to stay at the forefront and 
maximize the potential of new technologies.
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Cybersecurity emerges as another critical 
challenge. With the exponential increase in 
data generated and stored, cyber threats have 
evolved in sophistication and frequency. CTOs 
will need to adopt proactive and preventive 
approaches to protect the company’s digital 
assets. This involves not only implementing 
advanced cybersecurity solutions but also 
creating an organizational culture that  
prioritizes security in all operations.

The importance of the CTO profile lies in 
their ability to balance strategic vision with 
technical execution. In 2025, CTOs must be 
visionaries who anticipate future trends while 
being pragmatic in ensuring the effective 
implementation of technological solutions.  
Their leadership will be crucial in inspiring  
and guiding their teams through the complexity 
of the technological environment.
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Recent surveys shed light on technological 
innovation: 90% of CTOs and CIOs plan to 
increase their technology budgets for the 
coming year, with a noticeable rise in spending 
dedicated to cybersecurity, automation, 
autonomous systems, and Cloud research. 
These data reflect the clear influence of 
the disruptive arrival of generative AI on the 
technological and business landscape.

The data show how, at the budgetary level, 
the CTO's agenda is moving towards a 
greater presence of investments dedicated 
to improving the operational efficiency of the 
business through intelligent technologies that 
enhance the potential of other technologies. 
 

This agenda also includes concerns about 
the state of the global economy, financial 
constraints, and the need and opportunity to 
create value in a hyper-competitive scenario 
through technology. All of this can lead to 
postponing some technology investments, 
requiring greater precision in choices 
that balance initiatives needing long-term 
investment to generate benefits with those 
yielding results in the present or medium term.

Considering the global socio-political and 
economic context, the forecast of an 8% 
increase in global IT spending demonstrates 
heightened awareness of technology's 
importance for organizations' development and 
survival. This investment supports the need for 
technological innovation to ensure strategic, 
intelligent, and sustainable growth.

Smart Budget  
Allocation
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The challenge of smart resource allocation is 
not new, but its complexity magnifies in 2025. 
The convergence and rise of multiple emerging 
technologies require CTOs to anticipate trends 
and define a strategy to effectively incorporate 
technologies that can expand and transform 
current business models to remain competitive. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• There are fluctuations in the global 
economy that compel CTOs to rationalize 
decisions based on return on investment.

• The rise of emerging technologies in data 
analysis and trend analysis directly impacts 
a hyper-competitive environment among 
early adopters. Technological positioning 
of companies is crucial in this new phase, 
shifting from early adopter to smart follower.

• The protection of the company’s digital 
assets demands a substantial portion of 
the technology budget, further complicating 
the task of allocating resources to other 
critical areas.

Why in 2025 How to Solve It 

To tackle this challenge, CTOs should adopt an 
approach based on intelligent value supported 
by emerging technologies such as artificial 
intelligence. AI is not just an area to invest in but 
a tool that provides valuable insights capable of 
detecting patterns, trends, and valuable insights 
for accurate and effective resource allocation.

Over the next year, artificial intelligence and 
deep learning will allow CTOs to simulate 
different investment scenarios, considering 
historical, current, and future forecast 
information to evaluate their potential impacts 
in real-time, thus optimizing resource allocation. 
 
 
 
 
 
 
 

Intelligent automation and autonomous 
systems will also represent an advantage in this 
context, as they reduce operational costs and 
improve efficiency, freeing up resources that 
can be reassigned to more strategic initiatives.
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Benefits

Adopting an AI-based approach to  
resource strategy offers multiple  
specific benefits for CTOs in 2025. 

• Reduces investment risk by making 
informed decisions based on data  
analysis, quickly identifying areas  
with the highest potential.

• Optimizes available resources,  
enabling a constant and expansive 
innovation process.

• Data and critical systems protection 
reduces the risk of costly disruptions  
and reputational damage by maintaining  
a proactive cybersecurity strategy. 
 
 
 
 
 

 
 

• A strategic approach allows CTOs  
to clearly demonstrate the ROI  
of technological investments.

• Promotes a culture of continuous 
innovation, valuing experimentation  
and learning to maintain a competitive 
position capable of capitalizing on 
opportunities in a rapidly evolving market.
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A culture of excellence is the only way to 
achieve the work of a technical leader. Within 
this framework, the CTO must become a 
 walk-the-talk leader capable of inspiring  
team members through their attitude, 
experience, and skills.

A culture of excellence involves clearly defining 
the vision and goals, empowering the team, 
implementing best practices and standards, 
leveraging the potential of new technologies, and 
continuously improving and changing. Contextual 
leadership provides development opportunities 
for talent and their organizations, ensuring 
adequate leadership to optimize innovation and 
harness the talents of the team while giving 
leaders the opportunity to serve effectively. 

High-performance teams produce superior 
results through their specialized expertise and 
complementary skills. Roles are fully defined,  
as are expectations regarding performance  
and responsibility, interrelated and aligned  
with the organization's objectives.

One of the most crucial and challenging tasks 
for a CTO is creating a culture that fosters 
technical excellence, innovation, trust, and 
collaboration. A positive and proactive dynamic 
attracts and retains the best talent in the 
market, driving business growth and customer 
satisfaction through the creation of disruptive 
and innovative solutions. 
 
 

The leader's commitment to their team will 
feed back into the team's commitment to 
the mission, manifesting in the motivation, 
cohesion, and retention of talent that will foster 
the achievement of assigned goals with the 
determination to achieve excellence  
through persevering effort.

Retain and motivate 
high-performing talent
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The need to retain and motivate high-
performance talent will be more pressing in 
2025 due to the lack of talent and the high 
competitiveness to attract it.

• More than 80% of companies report a 
lack of qualified technological talent and 
difficulty in attracting and retaining talent.

• The turnover rate of highly qualified  
profiles is expected to reach 32% next 
year, a year clearly marked by fierce 
competition for resources.

• The rise of emerging technologies and the 
need to accelerate their implementation 
make it vital to recruit the best minds to 
remain competitive.

To address this challenge, CTOs must adopt a 
multifaceted approach that includes inspiring 
leadership and creating a culture of technical 
excellence, innovation, trust, and collaboration 
as a strategic imperative. High-performance 
employees seek to be part of environments 
where they can grow professionally, be 
recognized for their contributions, and  
work on meaningful projects.

CTOs should implement a technological, 
professional, and human environment that 
allows the team to harness its full potential 
and explore the latest milestones in emerging 
innovation. Technological platforms, the 
latest advancements in intelligent software, 
or advanced technological solutions facilitate 
team development and the creation  
of successful solutions. 

Additionally, they should use intelligent 
analysis tools to identify patterns at different 
levels of operation to have early detection 
tools for deviations, enabling the creation of 
new opportunities for talent in both attraction 
and retention, detecting valuable insights to 
incorporate into their plans to lead in a  
hyper-competitive environment.

Why in 2025 How to Solve It 
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Adopting a proactive approach based on 
detecting valuable insights to retain and 
motivate highly qualified talent offers  
CTOs the opportunity to build and  
maintain valuable teams.

• A motivated and engaged team is more 
productive and efficient, translating into 
higher quality products and services.

• A stable and cohesive team can work more 
effectively, achieving superior results in less 
time and enabling the implementation  
of a continuous improvement cycle.

• Retaining the team reduces costs 
associated with staff turnover and  
the loss of institutional knowledge. 
 
 
 
 

 
 
 
 

• Implementing best practices and technical 
standards improves the consistency  
and quality of the work performed.

• It promotes technical excellence by 
creating a resilient and adaptable 
organizational culture capable of thriving  
in the dynamic technological landscape.

Benefits
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Strategic Planning  
in the New Intelligent 
Enterprise
Intelligent enterprises are characterized 
by integrating the concept of continuous 
reinvention into their strategies. Business 
leaders at the C-Level no longer view digital 
transformation as an effort contained within a 
specific number of months or years but as a 
natural, continuous, infinite process in perpetual 
motion. Development and evolution will be 
constant and driven by generative AI.

Organizations are increasingly integrating 
intelligent technologies into all their 
processes. Artificial intelligence and deep 
learning have become vectors of change and 
an imperative for CTOs, who are responsible 
for unlocking any barriers that limit the value 
creation this strategy offers. 

When undertaking these transformation 
initiatives toward new intelligent enterprise 
models, CTOs must understand how these 
intelligent technologies are transforming 
organizations and how their potential can  
be leveraged to lead in this new paradigm.

Thanks to AI systems, access to large amounts 
of data and advanced analysis allows for 
generating deep strategic insights, exploring 
divergent and dynamic future scenarios, while 
identifying trends and opportunities that might 
otherwise have gone unnoticed. It also involves 
evaluating the adoption strategy to integrate 
these technologies into achieving business 
objectives in an agile and adaptable manner.
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The fierce competition in 2025 will not be 
limited to the realm of talent. The race for 
innovation, unlocking the value of emerging 
technologies, and, above all, generating a 
strategic plan that integrates into business 
models will be crucial in 2025.

• The race for innovation has begun, and the 
next year will be key for the consolidation  
of artificial intelligence and the rise  
of autonomous systems.

• Modular management, established 
between 2023 and 2024, will accelerate 
the integration of these emerging 
technologies into corporate systems.

• The power of predictive analytics and 
multidimensional analysis in generating 
business intelligence is already starting  
to produce effects and will be  
definitive next year.

To address this challenge, CTOs, given their 
knowledge of the business in the short, 
medium, and long term, must evaluate the 
current technological landscape with the 
help of intelligent tools and in collaboration 
with specialized partners who provide the 
accelerated and reliable support necessary 
for implementing disruptive technological 
solutions that facilitate innovation, operational 
improvement, and the identification of key trends.

This will allow CTOs to find optimal solutions 
that effectively balance different objectives 
and constraints, maximizing overall benefit 
and minimizing risk. It will also facilitate the 
identification and prioritization of the most 
important and impactful initiatives, allocating 
time and budget resources accordingly. 

Strategic planning should include creating 
appropriate standards and guidelines 
that consider the existing technological 
architecture and clearly and balancedly  
define the goals to facilitate the design  
and integration effectively and dynamically.

This process should consider aspects such as 
the speed and quality of the idea-lighthouse-
implementation cycle and business value to 
ensure a positive impact. The implementation 
of this strategy should involve collaboration with 
other company departments and suppliers, 
managing alignment across all parties and 
increasing efficiency transversally.

Why in 2025 How to Solve It 
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Adopting a collaborative approach with expert 
partners enhances analysis capabilities and 
generates objective, agnostic, and personalized 
roadmaps to achieve a competitive strategy 
with clear differential value.

• Efficiently orchestrate the integration  
of multiple emerging solutions into  
legacy systems.

• Enhance knowledge, innovation, and the 
impact of strategic planning, maximizing 
its value and leveraging solutions from 
specialized collaborators.

• Find the balance between cost 
management and enabling strategic levers 
for innovation, growth, and profitability. 
 
 
 
 

 
 
 
 

• Have a comprehensive strategy that 
considers new technologies, new 
scenarios, and the current model, offering 
a resilient approach that reduces both 
technological and business risks.

• Reduce the complexity of planning 
in dynamic environments with high 
uncertainty, making the roadmap and 
investment more efficient, achieving 
operational efficiency and the key 
competitive advantage to lead  
in the market. 

Benefits
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Intelligent Management 
of Technical Debts

As a consequence of the agility with which 
organizations have had to adapt to the significant 
technological boom of the past two years, 
technical debt has become one of the main 
obstacles CTOs must deal with, slowing the 
process of evolution. This issue is expected to 
become more pronounced in the coming years.

The reality for most current CTOs is that they 
are caught in the constant need to meet short-
term objectives while minimizing operational 
costs to achieve immediate benefits. This is 
reflected in the accumulation of suboptimal 
technological solutions that will need to be 
improved or rewritten. 
 
 

Addressing the problem of accumulated 
technical debt requires taking strategic 
planning measures that CTOs must consider 
in their agendas if they want their organizations 
to achieve real long-term operational efficiency. 
Technical debt has become a critical obstacle 
for CTOs, as it slows evolution and increases 
operational costs.
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The year 2025 is shaping up to be a critical 
point for several reasons. 91% of CTOs 
globally perceive it as their biggest challenge, 
as it slows the acceleration in adopting new 
technologies at a key inflection point for 
technological and market leadership.

• More than half of CTOs state that technical 
debt is the "silent saboteur" blocking their 
ability to innovate and grow.

• 99% of CTOs consider it a risk because 
the longer it takes to address the debt, 
the more complicated it becomes to 
manage later, and the more cumbersome 
subsequent software engineering 
becomes, inevitably leading  
to increased costs. 
 
 
 
 
 

 
 
 
 
 

• Customer expectations and market 
demands will continue to grow and 
will reach a tipping point in 2025 due 
to the rise of new technologies. As a 
result, companies will need to be able to 
implement these technologies to make 
their processes more efficient  
and to lead in the market.

To address this challenge, CTOs must 
present artificial intelligence and human-
machine collaboration as the best strategy to 
tackle this issue. Generative AI can analyze 
data, structures, and patterns to generate 
an optimized roadmap to address the 
organization’s technical debt. This involves 
creating a prioritization matrix to establish 
which actions to focus on. Intelligent software 
capable of writing code by itself speeds up 
the process and helps developers connect 
monolithic architectures with current ones.

In this context, the AI Pair Programming trend 
gains strength, evolving beyond current 
code assistance functions or automatic 
suggestions to achieve a full understanding 
of the project context and generate real-time 
code with relevant contributions in the coding 
language. This makes the process more 
fluid, intuitive, and efficient. AI acts as a co-
developer, assisting programmers in creating 
efficient code and solving complex problems. 
This process aims not only to introduce an 

intelligence layer to Pair Programming but 
also to create, thanks to advances in artificial 
intelligence, machine learning, and autonomy, 
a co-developer with its own ideas that provide 
clear benefits to the programmer

Once a general overview is obtained, 
periodic refactorings can be planned as part 
of the coding process itself. This naturally 
and consistently reduces debt, shortening 
development cycle times. Advances achieved 
over the past year in generative AI have allowed 
the evolution of intelligent testing, significantly 
reducing execution time and allowing multiple 
simultaneous tests to detect any technical debt 
bugs before production release.

Why in 2025 How to Solve It 
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Adopting an intelligent approach to proactive 
technical debt management offers several 
strategic and operational benefits to ensure 
success in a constantly evolving  
technological environment:

• By reducing technical debt, organizations 
can free up resources and time that can 
be used for innovation and developing new 
functionalities, enhancing the company’s 
ability to adapt and grow in a  
competitive market.

• Reducing technical debt decreases the 
complexity of software maintenance, 
resulting in lower operational costs  
and increased overall efficiency  
of the development team. 
 
 
 
 
 

 
 
 
 

• Cleaner, updated code reduces security 
vulnerabilities and improves system 
stability, ensuring more reliable and  
secure operations.

• Improved ability to respond quickly to 
market needs and customer expectations 
enhances customer satisfaction and 
loyalty, strengthening the company’s 
market position.

Benefits
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Technological Stack in 
the emerging landscape 

A well-constructed technological stack 
facilitates business management, enables 
data-driven decision-making, accelerates 
innovation, and simplifies the work of 
developers and business leaders. However, the 
reality is that very rarely does a CTO have the 
opportunity to create a technological stack from 
scratch, tailored to the organization’s needs.

In most cases, it is necessary to balance 
technical debt with the need for innovation, 
trying not to create compatibility issues 
between systems that could hinder 
technological progress. Scalability, modularity, 
and agility form the foundation for generating a 
flexible technological stack that helps reduce 
ambiguity and complexity in the process. 

Based on these stack definition criteria, it is 
easier to prioritize decisions on adopting new 
technologies aligned with existing ones and 
with the business's return on investment needs.

In this regard, the increasingly prominent 
role CTOs are assuming in defining business 
strategies requires that each decision related 
to system architecture be well-founded and 
responsive to business and value chain 
needs. Modern stacks are on the rise due to 
their lesser dependency on the organization’s 
original infrastructure and the use of disruptive 
technologies like artificial intelligence, Cloud 
computing, or Blockchain to generate  
value-added levers.
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The concept of digital infrastructure 
encompasses the consolidation of the entire 
technological stack, including the digital 
devices and technologies that support the data 
management needed to carry out essential 
business operations. This concept is changing 
at a breakneck speed as more organizations 
become smart enterprises.

• In a highly competitive environment, 
creating an optimal digital infrastructure 
is key to increasing an organization’s 
efficiency and productivity in the new era of 
automation, autonomy, and intelligence.

• Over the next year, there will be a shift from 
a traditional management approach to the 
reconstruction and modernization of all 
layers that make up the technological stack. 
 
 
 
 

 
 
 
 
 
 
 

• These Cloud-designed platforms respond 
to the specific needs of each segment. 
It is expected that more than 70% of 
organizations globally will use ICP by 2027, 
so the next two years will be a race  
to lead this change.

To address this challenge, CTOs must consider 
three factors that will provide the technological 
stack with the capacity and agility needed to 
prepare the corporate system for constant 
disruptive advances: the integration of new 
technologies, Cloud environments, and 
composable architectures.

This approach avoids reworking and rewriting 
all the code each time a new application 
is to be implemented, generating a solid 
foundation that allows all tools to interconnect 
with legacies, speeding up collaborative work, 
reusing and scaling applications, automating 
tasks, and making economic and temporal 
investment more efficient.

This new approach involves rethinking and 
redesigning Cloud management strategies so 
that language models can operate at scale, 
facilitating the implementation of AI solutions 
based on hybrid or multi-cloud platforms. As 
Cloud dependency increases, leaders must 

view architecture as a business value generator. 
The challenge will be to have an architecture 
capable of responding to new scenarios.

To explore the full potential of emerging 
technologies, CTOs must think in terms of 
integrable components that allow building 
solutions in a paradigm evolving towards No-
Code, the next evolutionary step of Low-Code, 
which will democratize access to complex 
solutions through simple interfaces  
and visual interactions.

Why in 2025 How to Solve It 



21

CTO: CHALLENGES FOR 2025

Adopting this approach enables the creation 
of a robust, scalable, and enduring stack that 
fosters innovation and adapts to the dynamic 
needs of the business.

• Generate a system capable of  
combating inefficiencies in developments, 
ensuring that it operates based on a  
correct architecture.

• Incorporate the latest technological 
advances that unlock business value.

• Have a traceability method that 
systematically reviews all practices, 
processes, and tools employed to ensure 
the quality of the technological stack. 
 
 
 
 
 

 
 
 

• Achieve greater operational efficiency 
thanks to a consolidated digital 
infrastructure that supports  
operational optimization.

• Strengthen the digital core: system 
infrastructure, network, applications, data 
center, and security in all processes.

Benefits
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Unlocking the Value  
of GenAI

The transformative potential of generative 
artificial intelligence is reaching all sectors, 
affecting entire processes and procedures. 
The rise of generative AI presents a unique 
opportunity for CTOs to guide top management 
through the innovation process and turn  
it into sustainable business value.

The optimization, efficiency, and intelligent 
analytics provided by artificial intelligence will 
increase profit margins in businesses. In the 
technology sector, it is expected to reach up to 
one-fifth by 2025 and have a broader impact 
of over 80% by 2027. This increase in profits 
will be reinvested in further researching these 
developing technologies to unlock  
their full potential. 

While the initial effort is challenging given 
the barriers to overcome, the inertia circles 
or flywheel, based on the physical principle 
that gives it its name, help in each phase by 
accelerating results and requiring less effort in 
terms of expert time and costs. In the coming 
years, CTOs must drive companies to invest 
in forming specialized teams and training 
programs, ensuring that key roles in various 
technological areas acquire the necessary level 
to leverage the impact of this technology.

The first step of this practical research will 
be to investigate already proven artificial 
intelligence models that allow the team to 
train, manage, and adapt to the organization's 
needs. The second step will be to accelerate 
innovation and unlock digital transformation in 
the organization through Lighthouse Projects. 
These projects are characterized by their 

progressive nature, agile delivery, and focus 
on a single objective. They are based on the 
premise that integrating many small evolutions 
is easier and more productive than a large 
global transformation.

Therefore, by starting with established 
systems and small implementations, 
CTOs can minimize risks and intensify the 
acceleration of specific use cases for each 
situation in their respective organizations.
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Its maximum acceptance is expected to come 
in the next two to three years, disruptively 
changing the way companies organize, plan, 
create, deliver, and capture value through this 
emerging technology.

• All data points to the full unlocking of GenAI’s 
value being in the near future, with some 
sources suggesting that 2027 will be the year 
this trend reaches its full potential.

• Preparing as soon as possible will determine 
a clear competitive advantage in the market 
for businesses and organizations and will 
expedite the realization of benefits.

• This innovative process involves a transversal 
revolution of all processes, so it must be 
done with time to plan and execute optimally, 
avoiding disruptions in operations.

To address this challenge, CTOs must generate 
a strategy that allows organizations and sectors 
to start preparing to identify best practices in 
AI adoption, enabling them to act quickly to 
develop appropriate research processes and 
reimagine the business, identifying areas where 
AI can present improvements.

Defining how the enterprise technology 
architecture can integrate generative AI models 
and how their interaction with legacy systems 
will occur will be a challenge CTOs must 
tackle with a highly qualified team capable 
of delving into the challenges of supervised 
and unsupervised machine learning, neural 
networks, or predictive algorithms, to identify 
applications that best fit the commercial 
context of their organizations. 
 
 
 

CTOs and their teams will be responsible 
for exploring future scenarios, training the 
organization in these technologies, creating 
a roadmap, and developing ecosystems and 
partnerships. All of this must be approached 
from a value generation and practical 
application perspective to the business 
model. To this end, small pilot programs 
should be initiated to evaluate the technology 
and the knowledge acquired. Additionally, 
technological ecosystems based on GenAI will 
be needed to successfully transition from the 
prototyping stage to production.

Why in 2025 How to Solve It 
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Adopting an innovative and proactive approach 
enables the unlocking of GenAI’s value in 
businesses and organizations.

• Increases financial potential by  
analyzing the competition with a level  
of detail impossible for humans.

• Generates intelligent and autonomous 
systems through the power of data,  
making the entire strategy and  
operations more efficient.

• Human-machine collaboration  
emerges as a true revolution,  
painting an inspiring future. 
 
 
 
 
 
 

 
 

• Drives excellence, unlocks new  
business models, and enables  
intelligent connections with customers.

• Detects market trends, develops  
disruptive products, and accelerates 
development cycles.

Benefits



25

CTO: CHALLENGES FOR 2025

Preparing for  
the Rise of Machine 
Customers 
The era of the Machine Customers has arrived. 
This trend, also known as custobots, refers  
to all those AI-enabled devices capable  
of autonomously conducting buying  
and selling transactions.

In this way, the machine becomes an active 
player in the economy, participating in the 
exchange of goods or services for payment. 
The emergence of this trend will represent 
one of the most significant technological 
disruptions since the advent of eCommerce, 
with its growth potential expected to surpass 
it. As a result, major corporations like Amazon, 
Walmart, and Tesla have already announced 
the development of their own trading systems 
based on these types of devices. 

This new trend represents a true revolution for 
the business world, given the vast possibilities it 
offers for creating disruptive strategies through 
new AI-based commercial models and the 
increase in interconnected smart devices. Each 
of these devices has the ability to analyze the 
information gathered from their owners, infer 
scenarios based on historical data and behavior 
patterns, and make decisions on their behalf.

The increase in autonomous agents, M2M, 
or No Code practices means that companies 
could develop personalized intelligent agents 
for their customers, assisting them as needed 
and making precise recommendations thanks, 
additionally, to the incorporation of Emotional 
Analytics into the equation.
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It is expected that by the end of this decade, 
this trend will be at its full potential, completely 
changing the commerce paradigm.

• CEOs of major international organizations 
expect that by 2030, this trend will be 
established and part of their operations.

• Specifically, it is expected that between 15% 
and 20% of their organizations' revenues will 
come from sales generated through  
Machine Customers.

• For 49% of CEOs, the base of Machine 
Customers will begin to be significant from 
2025, impacting the industry's functioning.

To address this challenge, CTOs must value 
research in related fields such as self-evolving 
software, autonomous software, software 
enhanced by emotional analytics, and all 
innovation in platforms, eCommerce, supply 
chain, and smart marketing.

Having a data analysis system capable 
of enhancing interactions with Machine 
Customers will be another critical factor for 
success in new intelligent shopping business 
models. Automating processes will depend 
on the system's ability to produce high-quality 
information, and at this point, the CTO will have 
to work closely with the CDO and other tech 
leaders to ensure their organizations are truly 
prepared. Designing and developing new high-
quality data intelligence systems will, therefore, 
be one of the CTO’s focal points in the coming 
years as we approach a future where sales will 
be driven by non-human actors.

In line with building new analytics and data 
processing systems, one of the first steps 
the CTO should take is to ensure that all 
information related to current products and 
services can be accurately handled by the AI 
algorithms underpinning Machine Customers. 
To achieve this goal, they must ensure that the 
organization’s APIs, data feeds, and security 
are robust enough and aligned with both 
the commercial objectives of new business 
initiatives and data protection regulations 
that will affect how these machines can use 
consumers' sensitive data.

Why in 2025 How to Solve It 
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The development of GenAI, future learning 
algorithms, and autonomous systems bring  
the next market evolution, machine-customers, 
which presents several benefits  
for organizations.

• Creation of new business models and 
hyper-personalized, interconnected 
products, solutions, and services f 
ocused on Machine Customers.

• More accurate and precise strategies 
based on a deep understanding of the 
target audience, their preferences, habits, 
and even how they solve situations.

• Decision-making behavior patterns  
allow the system to infer next steps and 
preferred solutions to anticipate needs 
optimally and resolutely. 
 
 

 
 
 
 

• Creation of deeper relationships based on 
intelligent personalization of interactions with 
the ability to connect with their emotions.

• Making recommendations for  
new products or solutions based  
on all acquired knowledge.

Benefits
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Smart Cybersecurity:  
the new frontier 

The number of cyberattacks on organizations 
worldwide grows each year and becomes 
more specialized as technology evolves. The 
damage caused by cyberattacks, both to the 
organization’s reputation and in terms of costs 
to repair or recover the infrastructure, is already 
quantified in tens of billions of dollars and is 
expected to increase in the coming years.

Therefore, CTOs must stay updated on trends 
and best practices to manage the changing 
and constant threats facing businesses. In this 
context, technological advancements such as 
self-evolving software, genetic programming, 
and polymorphic applications are emerging. 
 
 

Generative AI endows these systems with the 
ability to monitor environmental changes, decide 
autonomously if there is a need for adoption, 
define the best process for that objective, and 
rewrite their code in real-time based on data, 
continuously learning from interactions.

Herein lies the key to this technology: intelligent 
cybersecurity provides a secure, robust, 
adaptive, predictive, and proactive system that 
not only repels threats but also learns from them 
and integrates this knowledge into its system. 
This technical evolution changes the way 
cybersecurity is perceived, enabling the writing 
of defensive or offensive code in real-time to 
protect the organization in the best possible way.
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Cyberattacks are one of the most lucrative 
businesses, approaching 1% of global GDP,  
and will rank among the top 3 in the world 
economy in the coming years.

• Cybercriminals leverage innovations  
in cybersecurity, making the race for 
evolution a matter of survival.

• By 2025, many advances in artificial 
intelligence will materialize, impacting 
cybersecurity.

• The increasing reliance on organizational 
data makes its protection more necessary. 
The economic and reputational damage 
from a data breach can lead to the  
closure of many companies.

To tackle this challenge, CTOs must value 
research in related fields, such as self-evolving 
software and autonomous software, and the 
underlying technologies like artificial intelligence 
and deep learning, to generate a predictive, 
preventive cybersecurity strategy capable of 
learning and adapting with each attack attempt.

Having a system that can monitor environmental 
changes to identify patterns or anomalies that 
might otherwise go unnoticed, while generating 
dynamic, personalized, real-time solutions, 
endows the cybersecurity strategy with a robust 
system capable of repelling attacks and learning 
from each interaction.

All these technological evolutions converge 
in an AI system capable of discerning what 
constitutes a threat or an error, performing 
root cause analysis with precise conclusions 
without human intervention, strengthening a 
robust autonomous strategy.

Through these systems, investigative and 
decision-making processes are simulated 
based on historical data, detected trends, 
and system knowledge acquired through 
experience. Their algorithmic models provide 
much more precision and real-time processing 
capacity for massive volumes of data, enabling 
more effective identification of anomalous 
behavior patterns and other cyber incidents, 
neutralizing them before they become threats.

Why in 2025 How to Solve It 
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This represents a significant paradigm s 
hift in the world of cybersecurity, allowing  
the generation of proactive, dynamic, and 
intelligent strategies.

• Creation of robust and adaptive systems 
enabling a predictive, preventive 
cybersecurity strategy capable  
of learning with each attack attempt.

• Unprecedented levels of adaptability, 
efficiency, and intelligence are crucial  
in the battle against cybercrime.

• Ability to neutralize any level of cyber 
incident before it becomes a threat. 
 
 
 
 
 
 

 
 
 

• Inherently resilient systems that can 
autonomously and in real-time correct  
any security breach, self-correcting  
their own code.

• Systems capable of inferring cybercrime 
trends to adapt preventively.

Benefits



31

CTO: CHALLENGES FOR 2025

From Automation  
to Autonomy  

Artificial intelligence paves the way for 
autonomy, which is proclaimed as the main 
protagonist of this revolution. The coming years 
will be marked by organizations’ pursuit of 
greater productivity and operational agility.  
For this, integrating autonomous technologies 
in all facets will be essential.

The evolution in intelligent autonomy allows 
organizations to reimagine all their processes 
and increase their ability to mitigate risks 
and manage change. The system will be 
able to react autonomously and insightfully 
to conditions to progressively improve and 
optimize its processes and decisions, thanks to 
the inclusion of technologies such as artificial 
intelligence and deep learning, laying the 
groundwork for what is to come: autonomous 
systems with the capability to make strategic 
decisions and self-direct.

In this area, some nascent models are 
already being developed, such as Auto-GPT, 
an artificial intelligence agent that embraces 
the growing trend of generative AI in auto-
prompting. Instead of a user inputting prompts, 
the AI model self-feeds based on the initial 
input. This evolution allows users to utilize this 
program as a fully independent agent capable 
of autonomously reaching its objective through 
LLM thought chaining. This advancement 
foresees the future and the enormous  
potential of this line of research.
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This year has been marked by the evolution and 
proliferation of multiple solutions in the area of 
autonomous agents. While they are nascent 
models, their true explosion is expected to 
begin in 2025.

• The aggregated market for generative  
AI is expected to surpass a growth rate  
of over 25% by 2025, representing a  
clear window of opportunity.

• It is also expected that nearly half of all 
companies globally will have implemented 
artificial intelligence technologies in their 
processes and strategies by 2025.

• Preparing to lead in a market marked by 
artificial intelligence is a necessity that 
should not be postponed beyond  
2025 to remain relevant.

To address this challenge, CTOs must develop 
research avenues that allow them to explore  
the full potential of artificial intelligence tools  
and autonomous systems in the realm  
of accelerating innovation.

Integrating artificial intelligence and 
autonomous systems into all processes 
allows CTOs to delve into a new evolutionary 
landscape, identifying the best opportunities 
it presents. To harness the full potential, they 
must foster a culture of continuous innovation 
in collaboration with specialized partners who 
provide access to the best AI platforms and 
expert knowledge of the latest advancements.

The CTO must develop a comprehensive 
strategy that addresses investment areas, 
planning, and implementation of a roadmap 
that facilitates the transition from intelligent 
automation to autonomy selectively. 

Once the intelligent and autonomous system 
is implemented, it can evaluate the process 
and begin a cyclical process of continuous 
improvement.

The CTO will be able to define actions 
together with autonomous systems that drive 
development and enable the rapid generation 
of solutions, both in the software development 
cycle and the product development cycle. 
In both, autonomous systems represent 
the paradigm of optimization and agility, 
accelerating time to market and providing  
more accurate and precise solutions.

Why in 2025 How to Solve It 



33

CTO: CHALLENGES FOR 2025

This represents a significant paradigm  
shift in the evolution of business intelligence, 
adopting a transformative approach.

• Increases the evolutionary potential  
of business models and their systems.

• Defines a new, smarter, and more efficient 
scenario adapted to the dynamic market.

• Enhances human-machine collaboration, 
boosting the innovative drive. 
 
 
 
 
 
 
 
 
 
 

 
 

• Enables the creation of new products  
and solutions by detecting market  
trends and autonomously starting  
the development cycle.

• Drives excellence and allows for real-time 
connection with customer needs. 

Benefits
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Preparing for the Arrival 
of Quantum Computing  

The CTO has the responsibility to keep 
themselves, their team, and the organization at 
the technological forefront. They must be aware 
of and understand all existing or emerging 
technical solutions and prepare for their rapid 
adoption, thereby gaining a clear competitive 
advantage over other companies in the market.

Quantum technology is getting closer to 
revolutionizing the world by changing the 
rules of the game in innovation, economy, 
research, and security. The power of Quantum 
Computing to enhance all other technologies 
will be presented as a catalytic agent of change 
capable of solving previously unsolvable 
challenges, with one of the keys being the 
possibility of creating a universal engine. 

Harnessing the potential of quantum 
technology will be the challenge of the coming 
years. While we are currently in a phase of 
development and experimentation, in the next 
few years we will begin to see the first steps 
revealing its potential to cause a true disruption. 
The extraordinary advances in this field  
will transcend beyond research to become  
the foundation supporting all technological  
and business innovations.

The CTO must stay abreast of innovations 
in this area and prepare their organization's 
systems so that the transition to and 
incorporation of quantum technology is smooth, 
allowing for valuable time to be gained in their 
exploitation capacity. Organizations must  
be ready to lead the race for innovation  
when this trend explodes.
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Leading organizations in their sectors are 
already starting to investigate this trend, 
learning all about quantum computing,  
and beginning practical experimentation  
to stay at the technological forefront.

• Estimates indicate greater investment 
 in the coming years in the development  
of this emerging technology.

• An exponential growth in the market  
size and solutions based on this  
technology will also be seen.

• The first practical cases are already  
yielding results, albeit still in very early  
stages. To stay ahead, it is crucial to lead  
the research from its inception.

To tackle this challenge, CTOs must research 
and create collaborative ecosystems that 
allow them to expand their knowledge and 
understanding of quantum technologies and 
their potential in specific contexts. These 
initial steps are intended to lay the foundation 
for a business quantum strategy that will 
open up opportunities and offer exceptional 
perspectives in strategic planning, driving 
innovation, efficiency, and profitability.

The demand for quantum computing experts 
is already a reality and will increase as the 
trend evolves. Creating highly qualified, 
specialized, and interdisciplinary teams that 
combine knowledge of quantum computing, 
programming, and business will be key to 
bringing the organization into the future while 
fully leveraging quantum capabilities.

The quickest action business leaders and their 
teams can take toward quantum readiness is to 
evaluate how these technologies will influence 
and shape their operations, identifying operational 
and knowledge gaps ahead of the competition.

Why in 2025 How to Solve It 
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Quantum computing will represent an 
unimaginable transformative paradigm  
shift that will trigger a wave of revolutions 
across all markets, sectors, and organizations.

• It is crucial to research from very early 
stages, as it benefits the understanding  
of the potential of this technology  
and its intricate processes.

• It allows organizations to gain valuable  
time in their ability to harness and exploit  
its potential.

• It enables the adaptation and strengthening 
of current systems for the integration  
of quantum computing. 
 
 
 
 
 

 
 
 

• It increases processing levels to 
unprecedented heights, allowing  
the evolution of artificial intelligence  
and other technologies.

• It enhances efficiency and optimizes 
processes at all operational levels.

Benefits
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In an accelerating environment where technology 
adoption cycles and business transformation 
are increasingly shorter, the CTO stands as 
an essential catalyst for innovation and digital 
transformation. The CTO's ability to integrate 
emerging technological advancements with 
business objectives is crucial for maintaining 
competitiveness and leading the market in 
the coming years. The CTO must anticipate 
these trends and develop strategies that allow 
organizations not only to adapt but also to 
leverage these technologies for a competitive 
advantage. This entails smart financial planning, 
balancing legacy systems with the integration of 
disruptive technologies, and identifying business 
opportunities arising from these innovations. 
 
 

Talent will be a valuable resource that will 
increase hyper-competitiveness in the sector. 
The shortage of qualified professionals and the 
growing demand to develop and implement 
advanced technologies create a gap that 
organizations and CTOs must address to their 
advantage, ensuring that corporate knowledge 
remains within the company to reduce the 
economic and productive impact of talent loss.

Organizations must adopt a mindset of 
continuous reinvention with the CTO's guidance, 
integrating intelligent technologies into all 
their processes. CTOs have the responsibility 
to lead this transformation, ensuring that the 
technological infrastructure is efficient, secure, 
and scalable. Strategic planning must be dynamic 
and adaptive, allowing companies to quickly 
respond to market changes and seize new 
technological opportunities.

Adopting a modern, flexible, and scalable 
technology stack is fundamental for operational 
efficiency and innovation capability. CTOs must 
be prepared for the next wave of technological 
disruptions, such as Machine Customers or 
quantum computing, developing strategies that 
enable rapid adoption and exploitation of these 
technologies. Preparation and anticipation will be 
crucial to lead in a constantly evolving market.

Finally, the increasing sophistication of cyber 
threats requires an advanced approach to 
cybersecurity. CTOs must adopt technologies 
like artificial intelligence to develop proactive 
and adaptive cybersecurity systems, capable of 
learning from each interaction and robustly and 
efficiently protecting digital assets. 

The coming year will be marked by an 
unprecedented period of disruption, defining a 
paradigm shift. The convergence of transformative 
forces is revealing its true potential, leading to a 
race to lead technological transformation.

Conclusions
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