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Abstract: This paper introduces an Al-Inclusive Competency Framework for Technical Program Managers (TPMs), addressing the
evolving landscape of program management in the era of Artificial Intelligence. The framework comprises of seven core competencies:
Strategic Al Integration, Al-Enhanced Technical Program Management, Ethical Al Governance, Data-Driven Decision Making, Al-
Augmented Leadership and Team Management, Continuous Al Learning and Adaptation, and Al-Human Collaboration and
Communication. These interconnected competencies equip TPMs with the necessary skills to navigate Al-driven environments effectively.
The paper discusses key skills by competencies, and future research directions. By adopting this framework, organizations and TPMs
can position themselves at the forefront of Al-driven program management, ensuring success and innovation in an increasingly Al-
centric business world. This comprehensive approach aims to future-proof the program management profession in the face of rapid

technological advancements.
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1. Introduction

In the rapidly evolving landscape of technology and
innovation, the role of the Technical Program Manager
(TPM) has become increasingly critical and complex. As
organizations  across  industries  embrace  digital
transformation,  Technical Program Managers find
themselves at the intersection of cutting-edge technology,
strategic  business  objectives, and intricate project
ecosystems. Among the myriad of technological
advancements shaping this landscape, Artificial Intelligence
(Al) stands out as a transformative force, not just as a tool to
be managed, but as a paradigm shift that fundamentally alters
the nature of program management itself.

The integration of Al into technical programs brings
unprecedented opportunities for efficiency, insight, and
innovation. From predictive analytics that forecast project
outcomes to machine learning algorithms that optimize
resource allocation, Al is revolutionizing how technical
programs are conceived, executed, and delivered. However,
this Al-driven revolution also presents significant challenges.
Technical Program Managers must now navigate complex
ethical considerations, manage the integration of Al systems
with existing technologies, and bridge the gap between Al
capabilities and human expertise.

Current competency frameworks for Technical Program
Managers, while robust in addressing traditional skills, often
fall short in capturing the unique demands of Al-augmented
environments. The skills that once defined excellence in
technical program management — such as stakeholder
management, risk assessment, and technical oversight —
while still crucial, are no longer sufficient in isolation.
Today's Technical Program Managers must possess a hybrid
skill set that combines deep technical understanding, strategic
foresight, and the ability to harness Al's potential while
mitigating its risks.

This article proposes a new, Al-inclusive competency

framework designed specifically for Technical Program
Managers in the digital age. Our framework, developed
through extensive research and consultation with industry
leaders, aims to redefine the core competencies required for
success in Al-driven technical environments. It addresses not
only the technical aspects of Al integration but also the
strategic, ethical, and interpersonal dimensions that are
crucial for effective leadership in this new era.

By introducing this framework, we seek to accomplish

several objectives:

1) To provide a comprehensive roadmap for Technical
Program Managers to develop the skills necessary for
success in Al-augmented environments.

2) To offer organizations a structured approach for
assessing and developing Al-related competencies
within their technical program management teams.

3) To stimulate discussion and further research on the
evolving role of Technical Program Managers in the age
of Al

4) To bridge the gap between traditional program
management methodologies and the unique demands of
Al-driven technical projects.

As we delve into the components of this new framework, we
will explore how each competency addresses specific
challenges and opportunities presented by Al in technical
program management.

The integration of Al into technical program management is
not just an addition to the TPM's toolkit; it represents a
fundamental shift in how programs are conceptualized,
executed, and evaluated. As we stand on the brink of this new
era, it is imperative that we equip Technical Program
Managers with the competencies they need to thrive. This
framework is a step towards ensuring that TPMs are not just
observers of the Al revolution, but active architects of its
integration into the fabric of technical program management.
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2. Background and Literature Review

The landscape of technical program management has evolved
significantly over the past decades, with traditional
competency models striving to keep pace with technological
advancements. As we enter the era of artificial intelligence
(Al), it becomes crucial to reassess these models and identify
the gaps that have emerged. This section explores the
foundational competency frameworks, the impact of Al on
technical program management, and the limitations of current
models in addressing the challenges posed by Al integration.

A. Traditional Technical Program Management
Competency Models

1) PMI's Talent Triangle

The Project Management Institute (PMI) introduced the

Talent Triangle in 2015 as a comprehensive model to define

the ideal skill set for project and program managers [1]. This

model emphasizes three core competency areas:

a) Ways of Working: TPMs are expected to master as
many ways of working as they can. Ex. Agile, Design
Thinking etc.

b) Power Skills: Abilities to guide, motivate, and direct
teams and to maintain influence with a variety of
stakeholders.

¢) Business Acumen: Understanding of the macro and
micro influences within organization, industry and
possess the function-specific or domain-specific
knowledge to make smart decisions.
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Figure 1: PMI Talent Triangle [2]
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While the Talent Triangle provides a solid foundation, it was
conceived before the widespread integration of Al in program
management. Consequently, it lacks explicit consideration of
Al-related competencies and the unique challenges posed by
intelligent systems in program execution.

2) IPMA's Individual Competence Baseline

The International Project Management Association (IPMA)

developed the Individual Competence Baseline (ICB), now

in its fourth version (ICB4) [3]. This model presents a more

detailed framework, categorizing competencies into three

areas:

a) Perspective competences: Methods, tools, and techniques
for interacting with the program environment.

b) People competences: Personal and interpersonal skills
required for program success.

¢) Practice competences: Specific methods for managing
programs.

Behavioural
I competences

Figure 2: IPMA's Eye of Competence [3]

The ICB4 offers a comprehensive view of program
management competencies but, like the PMI model, does not
explicitly address the implications of Al integration in
program management processes and decision-making.

B. The Advent of Al in Technical Program

Management

The integration of Al into technical program management has

been rapidly accelerating, transforming traditional practices

and introducing new paradigms. Al technologies are being
deployed across various aspects of program management,
including:

1) Predictive Analytics: Al algorithms analyze historical
data to forecast project outcomes, identify potential risks,
and suggest mitigation strategies with unprecedented
accuracy [4].

2) Resource Optimization: Machine learning models
optimize resource allocation, considering complex
constraints and dependencies that human managers
might overlook.

3) Automated Reporting: Natural Language Processing
(NLP) and data visualization tools generate
comprehensive program reports, freeing TPMs to focus
on strategic decision-making.

4) Intelligent Decision Support: Al-powered systems
provide data-driven insights to support critical program
decisions, considering vast amounts of structured and
unstructured data.

5) Chatbots and Virtual Assistants:  Al-driven
conversational interfaces assist team members with
routine tasks, answer queries, and facilitate efficient
communication.

The proliferation of these Al technologies in program
management necessitates a reevaluation of the competencies
required for Technical Program Managers (TPMs) to
effectively leverage these tools while navigating the ethical
and practical challenges they present.

C. Gaps in Current Competency Models

As Al continues to reshape the landscape of technical

program management, several critical gaps have emerged in

traditional competency models:

1) Al Literacy: Current frameworks do not adequately
address the need for TPMs to understand Al
fundamentals, including machine learning concepts,
neural networks, and natural language processing. This
knowledge is crucial for effectively integrating and
managing Al-driven tools and processes.

2) Data Science Skills: While data analysis has always
been important in program management, the advent of
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Al necessitates a deeper understanding of data science

principles, including data preprocessing, feature
engineering, and model evaluation.
3) Ethical Al Governance: Traditional models lack

comprehensive coverage of the ethical considerations
surrounding Al use in program management, including
issues of bias, transparency, and accountability.

4)  Al-Human Collaboration: Existing frameworks do not
sufficiently address the unique challenges and
opportunities presented by human-Al collaboration in
program teams.

5) Continuous Al Learning: The rapid pace of Al
advancement requires TPMs to continuously update
their knowledge and skills, a need not explicitly
recognized in current competency models.

6) Strategic Al Integration: While strategic thinking is
covered in traditional models, they do not specifically
address the strategic implications of Al adoption and
its alignment with organizational goals.

7) Al Risk Management: Current frameworks do not
adequately cover the unique risks associated with Al
implementation in programs, such as algorithmic bias,
data privacy concerns, and the potential for Al-driven
decisions to have unforeseen consequences.

8)  Technical Al Understanding: TPMs need a level of
technical understanding of Al systems that goes
beyond what is typically covered in traditional project
management technical skills.

These gaps highlight the need for a new, adaptive
competency framework that specifically addresses the
challenges and opportunities presented by Al in technical
program management. Such a framework must not only
incorporate new Al-specific competencies but also reframe
existing competencies in the context of an Al-driven
environment.

3. The Al-Inclusive Competency Framework
for Technical Program Managers

a) Overview of the New Framework

The rapid integration of Artificial Intelligence (Al) into
technical program management necessitates a fundamental
shift in the competencies required for Technical Program
Managers (TPMs). The proposed Al-Inclusive Competency
Framework addresses this need by providing a
comprehensive model that integrates traditional program
management skills with Al-specific competencies. This
framework is designed to equip TPMs with the knowledge,
skills, and adaptability needed to navigate the complex
landscape of Al-driven program management effectively.
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Figure 3: The Al-Inclusive TPM Competency Framework

The framework consists of seven core competencies, each
addressing crucial aspects of Al integration in technical
program  management.  These = competencies  are
interconnected, forming a holistic approach to managing Al-
enhanced programs. The framework is designed to be
adaptive, recognizing the dynamic nature of Al technology
and its evolving impact on program management practices.

1) Strategic Al Integration

This competency focuses on the TPM's ability to align Al
initiatives with organizational goals and program objectives.
It involves understanding the strategic implications of Al
technologies and leveraging them to create value within
programs and across the organization [5].

Key skills:

« Al strategy development and alignment with objectives

« ldentifying opportunities for Al implementation in
program processes

« Cost-benefit analysis of Al solutions in program

« Long-term planning for Al scalability and sustainability

Relevance: As Al becomes increasingly central to
organizational success, TPMs must be able to strategically
integrate Al initiatives into their programs [5]. This
competency addresses the challenge of ensuring Al adoption
is purposeful and value-driven, rather than implementing
technology for its own sake.

2) Al-Enhanced Technical Program Management

This competency builds upon traditional technical program
management skills, incorporating Al tools and methodologies
to enhance program planning, execution, monitoring, and
control.

Key skills:

« Proficiency in Al-powered PM tools and platforms

« Al-assisted risk management and predictive analytics
« Automated scheduling and resource optimization

« Al-driven quality management and defect prediction

Relevance: Al  technologies offer  unprecedented
opportunities to improve program efficiency, accuracy, and
predictability [6]. This competency enables TPMs to leverage
Al effectively in core program management processes,
addressing the challenge of integrating complex Al systems
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into existing workflows [6].

3) Ethical Al Governance

As Al becomes more prevalent in program management,
ensuring ethical use and governance of Al systems is crucial.
This competency focuses on managing the ethical
implications of Al in programs.

Key skills:

« Understanding Al ethics and its implications in PM

o Developing & implementing Al governance frameworks

« Mitigating Al biases and ensuring fairness in Al-driven
decisions

« Ensuring data privacy and security in Al systems

Relevance: Ethical considerations are paramount in Al
implementation [7]. This competency addresses the challenge
of maintaining ethical standards and trust while leveraging Al
technologies in programs, ensuring responsible Al use [7].

4) Data-Driven Decision Making

Al systems rely heavily on data. This competency
emphasizes the ability to work with data effectively, interpret
Al-generated insights, and make informed decisions based on
data analysis.

Key skills:

« Data literacy and basic data science concepts

o Interpreting Al-generated reports and visualizations

« Critical evaluation of Al recommendations and outputs

« Balancing data-driven insights with human expertise and
intuition

Relevance: In an Al-driven environment, TPMs must be
adept at making decisions based on large volumes of data and
Al-generated insights. This competency addresses the
opportunity to make more informed, objective decisions
while also managing the challenge of potential over-reliance
on Al-generated insights [8].

5) Al-Augmented Leadership and Team Management
This competency focuses on leading and managing teams in
an Al-enhanced program environment, including managing
the human aspects of Al integration.

Key skills:

« Change management for Al adoption.

« Fostering culture of Al innovation & continuous learning
« Managing human-Al collaboration within program teams
« Addressing team concerns and resistance to Al adoption

Relevance: The integration of Al into program management
processes can significantly impact team dynamics and
individual roles. This competency addresses the challenge of
maintaining team cohesion and motivation while integrating
Al technologies that may change traditional roles and
processes [9].

6) Continuous Al Learning and Adaptation

Given the rapid pace of Al advancement, this competency
emphasizes the need for ongoing learning and adaptation to
new Al technologies and methodologies.

Key skills:

« Staying updated on Al trends and advancements in

program management

Rapid learning and integration of new Al tools and

techniques

Experimentation and piloting of Al solutions in programs

« Knowledge sharing and best practice development for Al
in program management

Relevance: The field of Al is evolving rapidly, with new
technologies and applications emerging constantly. This
competency addresses the challenge of keeping pace with
technological advancements and the opportunity to
continuously improve program management practices
through Al adoption [9].

7) Al-Human Collaboration and Communication

This competency focuses on effectively communicating

about Al to various stakeholders and fostering productive

collaboration between human team members and Al systems.

Key skills:

« Explaining Al concepts and implications to non-
technical stakeholders

« Managing expectations around Al capabilities and
limitations

« Facilitating effective human-Al interaction in program
tasks

« Developing communication strategies for Al-driven
insights and decisions

Relevance: As Al systems become integral to program
management, effective collaboration between humans and Al
is crucial [10]. This competency addresses the challenge of
ensuring clear communication and stakeholder buy-in for Al
initiatives, as well as the opportunity to leverage Al for
enhanced program communication and collaboration [10].

b) Interrelationships Between Competencies

The seven competencies in this framework are not isolated;

they are interconnected and mutually reinforcing.

For example:

o Strategic Al Integration informs the implementation of
Al-Enhanced Technical Program Management, ensuring
that Al tools and processes align with organizational
goals.

« Ethical Al Governance is closely tied to Data-Driven
Decision Making, as ethical considerations must guide
the collection, analysis, and use of data in Al systems [7].

« Al-Augmented Leadership and Team Management relies
on effective Al-Human Collaboration and
Communication to foster a positive team environment in
Al-enhanced programs [8].

« Continuous Al Learning and Adaptation supports all
other competencies, ensuring that TPMs remain current
in their Al-related skills and knowledge.

Understanding these interrelationships is crucial for TPMs to
develop a holistic approach to managing Al-enhanced
programs. The synergies between competencies allow TPMs
to leverage Al technologies more effectively, address
challenges comprehensively, and capitalize on the full
potential of Al in program management [10].
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This Al-Inclusive Competency Framework provides a
comprehensive approach to developing the skills and
knowledge TPMs need in the Al era. By mastering these
seven competencies, TPMs will be well-equipped to navigate
the challenges and seize the opportunities presented by Al in
technical program management, driving program success in
an increasingly Al-driven world.

4. Framework Validation & Future Research
4.1 Framework Validation

To validate the framework, we conducted a series of in-depth
interviews and focus groups with industry experts, including:
« Senior TPMs from Fortune 500 companies

« Al researchers and practitioners

Leadership development specialists

« Program management educators.

The experts provided valuable insights and overwhelmingly
endorsed the framework's relevance and comprehensiveness.
They particularly emphasized the importance of the Ethical
Al Governance and Continuous Al Learning and Adaptation
competencies as critical for future proofing TPM skills.
Suggestions for refinement included emphasizing the role of
data governance within the "Data-Driven Decision Making”
competency.

4.2 Future Research Directions

1)  Longitudinal Studies on Framework Effectiveness: To
fully understand the impact of the Al-Inclusive
Competency Framework, long-term studies tracking
TPM performance and career progression are
necessary. These studies should measure both
quantitative metrics (e.g., program success rates,
efficiency improvements) and qualitative aspects (e.g.,
stakeholder satisfaction, adaptability to technological
changes).

2) Adaptation for Specific Industries or Project Types:
While the current framework provides a general
foundation, future research should focus on tailoring the
competencies for specific industries (e.g., healthcare,
finance, manufacturing) or project types (e.g., software
development, infrastructure, R&D etc.). This
specialization ~ will enhance the framework’s
applicability and effectiveness across diverse contexts.

3) Al-based Competency Assessment Tools Integration:
Exploring the development of Al-powered tools for
assessing and developing these competencies presents
an exciting avenue for future research. Such tools
could provide personalized learning paths, real-time
feedback, and predictive analytics on competency
development, further enhancing the framework's
impact.

5. Conclusion

The advent of Artificial Intelligence (Al) has ushered in a
new era for technical program management, fundamentally
reshaping the landscape in which Technical Program
Managers (TPMs) operate. Our proposed Al-Inclusive
Competency Framework responds to this paradigm shift,

offering a comprehensive roadmap for TPMs to navigate the
complexities of Al integration in program management.

The framework, comprising seven core competencies
provides a holistic approach to developing the skills and
knowledge necessary for success in an Al-driven
environment. These interconnected competencies address not
only the technical aspects of Al integration but also the
strategic, ethical, and human dimensions that are crucial for
effective program management in the age of Al.

As Al continues to evolve and permeate various aspects of
program management, the importance of this framework in
future-proofing the profession cannot be overstated. By
developing these competencies, TPMs can stay ahead of
technological advancements, drive innovation, and deliver
superior program outcomes.

The framework serves as a bridge between current practices
and the future of program management, enabling TPMs to
harness the full potential of Al while navigating its
challenges. It underscores the need for proactive engagement
with Al technologies and a commitment to lifelong learning.
By embracing these competencies, TPMs can position
themselves as leaders in the field, capable of driving Al-
enabled innovation and delivering exceptional value to their
organizations.

However, the introduction of this framework is just the
beginning. As we look to the future, further research and
refinement of this framework will be crucial. Longitudinal
studies, industry-specific adaptations, and integration with
Al-based assessment tools will help to enhance its
effectiveness and relevance. Through these efforts, we can
ensure that the Al-Inclusive Competency Framework
continues to evolve alongside Al technology, providing
enduring value to the field of technical program management.

In conclusion, by embracing this framework, both
organizations and TPMs can position themselves at the
forefront of Al-driven program management, driving success
and innovation in an increasingly Al-centric business
environment. The future of technical program management is
here, and it is Al-inclusive. TPMs have to rise to meet it.
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