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Al in Project Management

The Al Barbell Model: Balancing Value Creation and
Human Control in Project Management'

Prasad S. Kodukula and Gustavo Vinueza?

Al is crossing an important threshold in project management. It is moving from helping
project professionals analyze schedules, costs, risks, and other project information—and
generate plans, reports, and communications—to systems that can use project tools,
participate in workflows, make recommendations, and increasingly take action.

As capability and autonomy increase, the management challenge shifts: how do we
capture the value of Al without sacrificing the human judgment, accountability, and control
on which successful projects depend?

In the first article in this series, we examined the evolving Al landscape—from analytical
and predictive Al to Generative Al, Al agents, and agentic Al. We explored opportunities
across project and portfolio management, the progression from isolated Al tasks to
integrated workflows, the organizational readiness needed to scale Al, and the limits and
risks that accompany increasingly capable systems.

That article ended with a fundamental question: How do we convert rapidly advancing Al
capability into trusted, responsible, and sustainable value?

This article addresses that question through a framework we call the Al Barbell Model.
The central idea is simple:

Al does not create value by itself. Value depends on what humans put into it—and the
controls they maintain around it.
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That idea is becoming more important as Al moves beyond Generative Al. We now have
Al agents that can use tools and complete tasks, and increasingly agentic systems that
can plan, interact with other systems, make decisions within defined boundaries, and take
actions.

At the same time, public concern about Al is growing. A 2026 Bentley University—Gallup
survey found that 39 percent of Americans believe Al does more harm than good, while
only 9 percent believe it does more good than harm. A 2026 Pew Research Center survey
found that 63 percent of Americans believe Al is advancing too quickly, and 71 percent
expect increased Al use to make their personal information less secure.

Recent testing of advanced Al systems has made some of those concerns more tangible.
In controlled security and alignment evaluations, advanced models from OpenAl and
Anthropic took misaligned or deceptive actions in some deliberately adversarial test
scenarios. These were controlled tests—not evidence that Al has somehow developed a
mind of its own—but they demonstrate how the consequences change once Al moves
from answering to acting.

None of this means organizations should back away from Al. The potential value is
enormous.

How we use Al matters just as much as what Al can do.

Most Al conversations still gravitate toward the model, platform, agent, or application.
Technology is only the middle of the story.

That is the idea behind the Al Barbell Model.

Why a Barbell?

At the center of the barbell are the Al technologies: Generative Al, Al Agents, and Agentic
Al.

On the left are the Value Inputs—what people and organizations need to provide to
ensure Al produces useful results.

On the right are the Human Controls—what people and organizations need to establish
to ensure Al outputs, decisions, and actions are used responsibly.
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Across the entire model is Al Governance.

Al BARBELL MODEL
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There is a useful distinction between the two sides.

The left side focuses on what we give Al—purpose, context, workflows, expertise, data,
knowledge, instructions, tools, and access. The right side concerns what we allow Al to
produce, recommend, disclose, decide, or do—and how those outputs and actions are
reviewed, constrained, monitored, and governed.

Many Al governance frameworks, responsible-Al frameworks, risk models, and technical
architectures already exist. The Al Barbell Model asks a different, very practical question:

What does it take, end to end, to create value from Al while keeping humans
appropriately in control?

Its distinctive contribution is bringing those two needs together in a simple operating
framework. It puts value creation and responsible use on equal footing.

Both sides matter. Weak Value Inputs limit what Al can deliver. Weak Human Controls
increase the risk of inappropriate, unsafe, or harmful use.

Powerful technology cannot make up for weakness on either side.
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Balance does not mean every element gets equal attention. What is appropriate depends
on the use case, the autonomy being granted, the possible consequences, and how easily
an action can be reversed.

The model is also iterative. Results, mistakes, feedback, and experience should flow back
into the next cycle to improve both the Value Inputs and the Human Controls.

Al should not only help us perform. It should help us perform better the next time.
From GAE and PRIME to the Al Barbell Model
The Al Barbell Model did not emerge in isolation.

In our 2025 book, The Project Management Al Handbook: Leveraging Generative Tools
in Waterfall and Agile Environments, we introduced two complementary approaches to
help project professionals work effectively and responsibly with Generative Al: the
Generative Al Engagement—or GAE—principles and the PRIME process.

The GAE principles emphasized Clarity, Critical Evaluation, lterative Personalization,
Ethical Transparency and Accountability, and Collaborative Synergy. They focused on
how people engage with Generative Al—communicating clearly what they need, critically
evaluating what Al produces, refining outputs iteratively, using Al transparently and
responsibly, and combining human and Al strengths.

PRIME—Prepare, Relay, Inspect, Modify, and Execute—provided a practical process for
putting those principles into action.

Those ideas remain relevant, but the Al environment has changed.

GAE and PRIME were developed primarily in a world where people interacted with
Generative Al. As we move into a world of Al agents and agentic Al, the management
challenge expands. Al may now access project systems, participate in workflows, use
tools, coordinate activities, recommend decisions, and sometimes take actions.

We therefore need to think not only about how effectively humans engage with Al, but
also about what information, tools, access, and authority Al should receive—and what
controls should govern what it is allowed to produce, recommend, decide, or do.

The Al Barbell Model addresses both sides of that equation. The left side asks what
people and organizations must provide to Al so that it can create value. The right side
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asks what Human Controls must be established so that those capabilities are used
responsibly.

GAE and PRIME are therefore not replaced by the Barbell Model. Their logic is embedded
within it. Prepare and Relay strengthen the inputs given to Al. Inspect and Modify reinforce
validation, human judgment, and iterative improvement. Execute connects reviewed
outputs with implementation, action, monitoring, and accountability.

In simple terms:

e GAE provides principles for engaging with Al.

e PRIME provides a process for working with Al.

e The Al Barbell Model provides an operating framework for creating and
governing Al-enabled value.

With that foundation, we can now examine the two sides of the barbell, beginning with
what must be provided to Al for it to create value.

The Left Side: Value Inputs

Better Al results usually require better inputs. But better does not mean giving Al more of
everything.

More information, memory, system access, and connectivity can improve performance,
but they can also increase risk. The objective is to give Al what it needs for the intended
purpose, with sensible boundaries on what it can see, use, remember, and access.

The goal is not maximum access. It is the right access for the right purpose.

With that in mind, the six Value Inputs are:

1. Purpose and Success Criteria

Every Al application should start with a clear purpose.

What problem are we trying to solve? What outcome do we want? Who will use the result?
And how will we know whether Al actually made things better?
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For a project-controls application, the purpose might be to reduce the time required for
monthly status reporting, improve forecast accuracy, or identify emerging schedule and
cost problems earlier.

Success should also be measured against the process Al is replacing—not against
perfection. If the current process is slow, inconsistent, expensive, or labor-intensive, Al
may create real value even if it is not flawless.

Value can take many forms: better quality, faster decisions, greater consistency, lower
cost, improved traceability, or simply freeing project professionals to spend more time on
higher-value work.

If we do not know what “better” means, we cannot know whether Al created value.
2. Organizational Context and Workflows
Al needs both context and a clearly understood workflow.

It needs to understand the organization, the project environment, the users, the workflow,
the constraints, and the conditions under which its output will be used. A recommendation
that works well on one project may be inappropriate on another.

Context also includes how work actually happens—not merely how a procedure says it
happens. In project management, this can include reporting cycles, stage-gate
requirements, change-control procedures, risk-escalation thresholds, handoffs among
engineering, procurement, construction, and operations, decision rights, risk tolerance,
and organizational culture.

The workflow matters because Al must fit into how real project work moves from
information to analysis, decisions, actions, approvals, and feedback.

Before introducing Al, organizations should determine whether the existing workflow is
clearly defined and appropriately streamlined. Automating a fragmented, inefficient, or
poorly designed workflow may simply allow the organization to produce weak results
faster.

But more context is not automatically better. Give Al the context it needs for the task
without unnecessarily exposing information it does not need.

Rightsizing the context is key.
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3. Human Expertise and Collaboration
Al does not eliminate the need for human expertise.

Experienced people help define the problem, provide context, challenge assumptions,
interpret results, and identify what Al may have missed.

For example, a schedule-forecasting application may need the project manager’s
understanding of priorities, the scheduler's knowledge of network logic, the cost
engineer’s interpretation of performance trends, the construction manager’s field
knowledge, and the procurement specialist's understanding of supplier realities.

Collaboration also means more than people working with other people. It increasingly
includes people working with Al.

Humans bring judgment, experience, creativity, context, and accountability. Al brings
speed, scale, pattern recognition, and analytical capacity.

The strongest results often come from combining those strengths.
The question is not human or Al. Increasingly, it is human with Al.
4. Reliable Data and Knowledge

Al results depend heavily on the quality of the data and knowledge available to the
system.

That information should be relevant, accurate, sufficiently complete, current, authorized
for use, and appropriate for the task. In a project environment, it may include the baseline
and current schedule, actual costs, estimates to complete, procurement status, field
progress, risk registers, issue logs, change logs, contracts, technical documents,
procedures, standards, business rules, historical records, and lessons learned.

Timeliness matters too. Data does not always need to be real-time, but it must be timely
enough for the decision or action being supported. A perfectly accurate schedule status
that is three weeks old may still lead to a poor decision on a fast-moving project.

Memory also needs to be selective. An Al system should not retain information simply
because it can. Old assumptions, superseded schedules, closed risks, obsolete
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contractor positions, or outdated lessons can be carried forward and influence future
decisions.

Good memory is not about remembering everything. It is about remembering the right
things.

The same principle applies to access. An Al scheduling agent may need the latest P6
schedule and approved progress data, but it may not need access to every confidential
contract, employee record, or financial system in the organization.

Give Al the access it needs—not all the access it can get.
5. Clear Instructions and Constraints

Generative Al needs clear prompts. Al agents need goals, roles, rules, and workflows.
Agentic Al also needs boundaries, approval points, escalation conditions, and stopping
rules.

But there is an important difference between an instruction and a constraint.

An instruction tells the Al how it should behave. A constraint determines what the system
allows it to do.

For example, an instruction might tell a scheduling agent, “Do not modify the approved
project baseline without project manager approval.” But if the scheduling system still
allows the agent to overwrite the baseline, we may develop a false sense of security,
relying solely on the Al to follow the instruction.

A true constraint would prevent the agent from changing the approved baseline until the
required approval is recorded in the system.

Instructions guide behavior. Constraints enforce boundaries. For important actions, we
should not rely on Al to police itself. Limits may need to be enforced through permissions,
application rules, approval gates, transaction limits, or other safeguards outside the
model.

6. Appropriate Tools and Integration
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Organizations need to select the right models, platforms, agents, data sources, and
supporting systems—and connect them to how project work is actually done. Not every
Al tool is right for every task.

For a project-controls application, that may mean integrating Al with scheduling software,
cost systems, procurement databases, document-control systems, risk registers,
collaboration platforms, and reporting tools.

As applications become more complex, this may also require orchestration: coordinating
agents, tools, systems, data sources, workflows, and human handoffs so they function as
an end-to-end solution.

The value often lies not in a single Al step but in how information, decisions, and actions
flow across the broader value stream.

And Al should not simply automate the process we already have. Sometimes the bigger
opportunity is to rethink the process altogether.

Don't just automate the old process. Ask whether Al gives you a reason to redesign it.
The Right Side: Human Controls

The other side of the barbell comprises six Human Controls.

These controls do not require a person to manually review every Al action. Some will be
performed by people; others will be built into technology, permissions, policies, workflows,

approval rules, or monitoring systems.

Humans establish those controls, determine how much authority Al receives, and remain
accountable for the consequences.

Before examining the six Human Controls, however, two factors deserve special
attention: autonomy and reversibility.

Autonomy Changes the Control Equation

Autonomy is a dial, not an on/off switch.
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Al does not suddenly jump from human-controlled to fully autonomous. It can operate at
many points in between, and organizations should deliberately set that dial for each use
case.

A simple way to think about it is through four levels:

1. Assist: Al drafts a status report, summarizes a risk review, analyzes schedule
trends, or suggests alternatives; a human decides and acts.

2. Recommend: Al evaluates recovery options or change alternatives and
recommends a decision; a human makes or approves it.

3. Act with Approval: Al prepares a schedule update, contractor communication,
change action, or other transaction, but a human must authorize it before
execution.

4. Act Autonomously: Al takes defined actions within approved project boundaries
without prior human approval.

The higher we turn the autonomy dial, the more carefully we need to think about controls.
And those controls may need to change not only in degree but also in kind.

An Al system that drafts a weekly project status report may mainly need human review
and validation. But an agent authorized to update schedule logic, issue instructions to a
contractor, approve a routine procurement action, or commit project funds may also need
restricted permissions, approval thresholds, audit trails, monitoring, and a way to reverse
or stop the action.

Those are not simply stronger versions of review. They are different types of controls
because the Al is now acting in the real project environment.

More autonomy may require not just more control, but different control.
This also means that saying “we have a human in the loop” is not enough. We need to
define exactly when Al may act, when it must seek approval, and when it must stop and

escalate.

Then there is reversibility.
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If an Al action can be easily and inexpensively undone, greater autonomy may be
acceptable. If an action is difficult, costly, or impossible to reverse, stronger—and
sometimes different—controls should generally be applied before the action occurs.

A draft project report can be edited. A proposed recovery schedule can be rejected. But
an approved change order issued to a contractor, an official baseline overwritten in the
scheduling system, a purchase commitment released, or a field instruction that stops work
may be much harder—and sometimes impossible—to reverse without consequences.

A useful rule of thumb is:

Higher autonomy + lower reversibility — stronger—and sometimes different—controls.

Autonomy and reversibility are not additional Human Controls. They help determine how
the six Human Controls should be designed and applied.

1. Human Oversight and Decision Rights

Organizations need to be clear about who reviews Al outputs, who approves important
decisions, and who has the authority to pause, override, or stop the system.

They also need to decide which tasks may be delegated to Al and which decisions should
remain with humans.

In project management, those decision rights may include approving a baseline change,
using management reserve or contingency, accepting a major schedule recovery plan,
changing procurement strategy, or directing a contractor.

For agentic systems, this means defining action limits, approval gates, escalation points,
and the conditions under which the system may act without prior human review.

‘A human is in the loop” is too vague. The organization needs to know where human
judgment enters, when it is mandatory, and who has the final decision right.

2. Validation and Quality Assurance
Al outputs should not be assumed correct simply because they sound convincing.

They should be checked for accuracy, completeness, relevance, unsupported
assumptions, bias, and other potential errors.
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The level of validation should match the consequence. A draft meeting summary may
need a quick review. A forecast that changes the expected completion date of a major
capital project may require validation by the scheduler, cost engineer, project manager,
and perhaps independent project-controls personnel.

Agentic systems add another complication: one step often feeds the next. An early error
can propagate through the workflow and become multiple errors before anyone notices.

A wrong progress update, for example, could distort schedule logic, affect a forecast,
trigger an incorrect risk response, and influence a management decision.

Don’t just validate the answer. When Al acts, validate the path that produced it—and the
level of Al involvement along that path.

3. Ethics, Fairness, and Impact

Organizations also need to ask how an Al application may affect employees, contractors,
suppliers, customers, communities, and other stakeholders.

Could it introduce or amplify bias? Could it cause unintended harm? Do some groups
experience different effects? Do the benefits justify the risks?

Imagine using Al to rank contractor performance, recommend staffing reductions,
prioritize claims, or select suppliers. Historical data may seem objective yet still reflect
past biases, inconsistent practices, or incomplete context.

This is where one of the simplest questions in the model becomes useful:

“Can we do this?” is not the same as “Should we do this?”

Technical capability tells us what is possible. Human judgment still decides what is
appropriate.

4. Transparency, Explainability, and Traceability

People should know when Al is being used, especially when it plays a meaningful role in
an important decision.
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Organizations should also be able to understand the basis for significant
recommendations, identify the information used, and reconstruct key decisions and
actions when necessary.

If an Al system recommends a six-week project delay, a major change to the critical path,
or an acceleration plan that increases costs, project leaders should be able to understand
the assumptions, data, and reasoning that materially influenced the recommendation.

With agentic systems, traceability should extend beyond the final output. We may need
to know which steps the agent took, which tools it used, what information it accessed,
what decisions it made, what approvals it obtained, and what actions it executed.

Consequential project decisions should not simply disappear into a black box.
5. Privacy, Security, Safety, and Compliance
The focus shifts to what happens as Al produces outputs and takes actions.

Those outputs and actions must not expose sensitive information, create security
vulnerabilities, violate safety requirements, or breach laws, regulations, contracts, or
organizational policies.

Project environments contain large amounts of sensitive information: contractor pricing,
bid data, claims strategy, proprietary designs, employee and customer information, safety
data, and confidential commercial terms.

This means paying attention not only to what Al says but also to what it is allowed to send,
disclose, change, approve, trigger, or execute.

Sensitive outputs may need to be masked, filtered, blocked, or reviewed before release.
Consequential project actions may need approval gates or hard system limits before they
occur.

Agentic systems also face another security challenge: adversarial input. An agent may
read a contractor email, webpage, document, or tool output containing hidden or
malicious instructions and mistakenly treat them as legitimate directions.

The system therefore needs ways to distinguish trusted instructions from untrusted
content.
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Agentic Al makes all this more important because an error or malicious instruction can
move directly from information to action before a person notices.

The distinction between the two sides of the barbell is useful here:

e The left asks: What do we give Al access to?
e The right asks: What do we allow Al outputs and actions to do?

6. Accountability, Monitoring, and Improvement
Someone must remain accountable for the Al-enabled process and its outcomes.

Performance should be monitored over time. Errors, changing conditions, emerging risks,
user feedback, and unintended consequences should prompt correction and
improvement.

For systems that take actions, monitoring needs to occur much more frequently.
Organizations should be able to detect unusual behavior, pause or stop an agent, and
prevent a single mistake from cascading through a sequence of automated project
actions.

Evaluation cannot end when the system goes live. Models change. Data changes. Project
conditions change. Contractors change. Controls and performance therefore need to be
reviewed continuously.

Scaling matters too. A system that works well on one project may encounter different
users, contract structures, technologies, regulatory environments, and failure modes
when deployed across a portfolio. The controls that were adequate for the pilot may no
longer be adequate at scale.

What we learn should feed back into the barbell—better data, better instructions, better
tools, better boundaries, and stronger controls.

Governance is not something we finish. It is something we keep doing—nonstop
governance.

Al Governance Spans the Entire Barbell

Al Governance appears across the full model for a reason.
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It is easy to associate governance only with the Human Controls on the right, but it also
shapes the Value Inputs on the left.

It helps determine which Al applications are appropriate. What information may the
system use? What tools may it access? How much autonomy should it have? What
project decisions must remain human? What actions require approval? How will success
be measured? When should the system be changed—or stopped?

Governance begins before an Al tool is selected and continues throughout its use.
It is not a compliance checkpoint at the end.

Good governance should not merely restrict Al. It should enable responsible adoption by
clarifying expectations, reducing uncertainty, building trust, and establishing the
conditions under which the organization can safely scale Al.

Al Governance is what keeps the entire barbell aligned.

Putting the Barbell to Work: A Project Controls Example
Imagine a large capital project approaching its monthly status update.

An Al agent retrieves the latest Primavera P6 schedule, cost data, procurement status,
field-progress data, risk register, and change log. It detects that float on the critical path
is eroding, a major equipment delivery is slipping, and field productivity is running below
plan. It forecasts a six-week delay and develops several recovery alternatives, including
resequencing work, adding resources, and accelerating selected activities.

At first glance, this looks like an impressive Al application. But the Barbell Model asks us
to look beyond what the technology can do.

Start with the Value Inputs.

The purpose must be clear: perhaps the goal is to improve forecast accuracy and shorten
the monthly project-controls cycle. The Al also needs to understand how this organization
manages schedules, progress measurement, change control, escalation, and reporting.
It needs the expertise of the project manager, scheduler, cost engineer, construction
manager, and procurement team—not merely access to their data.
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The underlying information must also be reliable and timely. A sophisticated forecast
based on an outdated P6 schedule, incomplete progress data, or an old procurement
status is still a poor forecast. The Al needs clear instructions on what it is expected to
analyze and equally clear constraints on what it may change.

For example, it may be allowed to recommend revised logic or an acceleration strategy,
but not to alter the approved baseline or to commit additional project funds. Finally, the
Al models, agents, scheduling tools, cost systems, procurement information, and risk
systems must be integrated well enough for the application to function as part of the real
project-controls workflow.

Now move to the Human Controls.

Who validates the six-week forecast? The scheduler may need to confirm the critical path
and logic, while the cost engineer checks the cost consequences and the project manager
evaluates whether the proposed recovery actions are practical. If the Al recommends
changing the execution sequence, accelerating work, or using contingency, the
organization must be clear about who has the decision right to approve that action.

The controls become even more important if the Al is allowed to act. Drafting a recovery
recommendation is one thing. Updating the official forecast, changing schedule logic,
issuing direction to a contractor, or committing project funds is something very different.
Those actions may require approval gates, restricted permissions, audit trails, monitoring,
and the ability to stop or reverse the action. The greater the autonomy—and the harder
the action is to undo—the stronger those controls must become, and sometimes different
controls may be needed.

The lesson is simple. The value of the application does not come from the Al agent alone.
It comes from the combination of sound project-management workflows, reliable project
data, experienced professionals, clear boundaries, appropriate decision rights, and
effective controls.

That is the balance the Al Barbell Model is designed to make visible.

A Universal and Practical Model

The Al Barbell Model grew out of work on Al and project management, but its logic is not
uniquely project-management-specific.
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A project manager might use it for Al-supported risk analysis, schedule forecasting,
portfolio prioritization, reporting, procurement, or change control. A healthcare
organization could apply the same questions to a clinical workflow. A financial institution
could apply them to fraud detection or customer transactions. A university could use them
when introducing an Al-enabled student service. A manufacturer could apply them to
predictive maintenance or quality control.

The application may change. The underlying questions remain the same:

e Have we provided the right inputs to create value?

e Have we established the right human controls to use Al responsibly?

¢ How much autonomy should we give Al—and how reversible are the actions we
allow it to take?

As Al becomes more capable and autonomous, those questions grow more important,
not less.

Organizations will not create lasting value from Al by focusing only on the technology in
the middle.

They must strengthen both sides of the barbell.

Value Inputs make Al useful.

Human Controls make it responsible.

Al Governance keeps the entire system aligned throughout its lifecycle.

From Framework to Application

The Al Barbell Model offers a practical way to think about the transition underway in
project management. As Al moves from generating content to participating in workflows,
coordinating tools and systems, making recommendations, and taking actions, the
surrounding management system becomes more important—not less.

For project professionals, that means paying as much attention to purpose, workflows,

project data, expertise, instructions, permissions, decision rights, validation, monitoring,
and accountability as we do to the Al technology itself.
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The model also provides a foundation for the remaining articles in this series. Beginning
with the next article, we move from the framework to specific applications, starting with
how Generative Al can support project planning—from developing scope and work
breakdown structures to schedules, estimates, resource plans, and other planning
activities.

The technology will continue to evolve. The fundamental management challenge will
remain:

Are we using Al merely because it can perform the task—or are we designing the right
mix of Al capabilities, human judgment, and organizational control to create meaningful,
trusted, and sustainable value?
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