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Despite Widespread Availability Adoption Remains Uneven

Developer who is frequent
GitHub Copilot user



What individual factors distinguish
frequent and infrequent users of
GenAl development tools?
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Context-Specific
Workarounds

Context-Specific
Barriers
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Matching Criteria:
Programming Language
Seniority
Role

|

Context-Specific
Workarounds

Pairs identified using
GitHub Copilot
telemetry data
Interview data analyzed
using iterative thematic
analysis

Member checking
performed with
participants

Same: Codebase + Manager + Team Policies



We Spoke to Pairs of Developers From Teams Globally

n =54 developers -> 27 matched pairs




Ethical Considerations for Study Design

Given Microsoft's culture of heavily prompting GenAl adoption, we implemented multiple safeguards to protect participants’ wellbeing and privacy
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Telemetry Data & Privacy

Telemetry data is
collected on opt-out basis



Ethical Considerations for Study Design

Given Microsoft's culture of heavily prompting GenAl adoption, we implemented multiple safeguards to protect participants’ wellbeing and privacy

Protecting Within-

Telemetry Data & Privacy Team Anonymity
Telemetry data is Framed study as exploring
collected on opt-out basis ‘diverse developer experiences

with GenAl tools’
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Ethical Considerations for Study Design

Given Microsoft's culture of heavily prompting GenAl adoption, we implemented multiple safeguards to protect participants’ wellbeing and privacy

Protecting Within- Ensuring Non-Judgmental
Telemetry Data & Privacy Team Anonymity Interview Environments
Telemetry data is Framed study as exploring Vetted questions for neutrality,
collected on opt-out basis ‘diverse developer experiences interviewer emphasized

with GenAl tools’ confidentiality & anonymity
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Usage patterns diverge based on mindset and approach

Collaborator Tool Perception

Performance Expectation
We identified distinct patterns in how
frequent and infrequent users
perceive, approach working with, and
respond to challenges using GenAl
development tools

Experimental Adoption Approach
Continuous Integration Strategy
Self-Directed Learning Strategy

Aptive Persistence X I EL LR ETIING Even among developers in similar

: organizational contexts
lent Adaptation Role Evolution nt Anxiety

-Fluency Skill Evolution ity

B Frequent Users Infrequent Users

14



—-> (1) Mindset Formation

S, | (pmpsiags s Team Support Can Make
Ppr— a Difference for Some

Adoption Approach Integration Strategy Exploration Time

[experimental/conservative] - [continuous/task-specific] [enables skill building] Emergent findings reveal that team
and organizational factors appear
[ . . o .
. to actively shape individual factors
Initial Trials . .
! that impact adoption for some
Encounters w/ Challenges/Failures
(3) Experience & Learning l developers

Context-Specific Resources

Response to Failure [ihat toliasit for * Note: Note all developers were

Learning Strategy [adaptive persistence/

[self-directed/constrained] - quick abandonment] i n f | uence d by te am an d

Knowledge Sharing Structures . .
. s L organizational factors equally

(4) Integration & Evolution ¥

Clear Messaging
[leadership vision]

Role Evolution Skill Evolution

[confident adaptation/Al

3 [Al fluency/skill continuity]
replacement anxiety]
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Organizational Factors Can Amplify
Adoption Differences

E.g.. Knowledge sharing structures -> demonstrate how to overcome challenges
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causing compilation

errors on this multi-file
refactoring task
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E.g.. Knowledge sharing structures -> demonstrate how to overcome challenges

# ai-experiments # ai-experiments

Ah! Copilot keeps
causing compilation

errors on this multi-file
refactoring task

Anyone have tips for multi-file refactoring with
Copilot in the codebase? | keep getting

compilation errors.

Anyone have tips for multi-file refactoring with Tr P ;
o . y using inline comments as prompts. Copilot
Copilot in the codebase? | keep getting follows the structure better than chat prompts

compilation errors. in my experience. >
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Ah! Copilot keeps
causing compilation

errors on this multi-file
refactoring task

o
o
o

Organizational Factors Can Amplify

Adoption Differences

# ai-experiments

Anyone have tips for multi-file refactoring with
Copilot in the codebase? | keep getting

compilation errors.

# ai-experiments

Anyone have tips for multi-file refactoring with
Copilot in the codebase? | keep getting

compilation errors.

Try using inline comments as prompts. Copilot
follows the structure better than chat prompts

in my experience. >

E.g.. Knowledge sharing structures -> demonstrate how to overcome challenges

// Refactor: migrate from moment

// to dayjs for date formatting

import dayjs from 'dayjs';

const date = day

Oh! Let me
try that...
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Unexpected Interactions: Time, Expectations, And Developing
Proficiency

, Increased
\\ / A

Productivity

Productivity Deadlines
Gains

Revert to
Familiar
Methods




Increased
, Productivity
Unrealized . Pressure for
ROI Expectatlons Immediate

Gains

Limited
Productivity
Gains

Tighter
Deadlines

Minimal

Tool Use Revert to
T IETS
Methods

No Time
To Learn

These findings challenge the prevailing GenAl deployment
strategy across the software industry, which places the
responsibility of determining how to integrate tooling to
yield expected productivity gains on individual developers

The Productivity Pressure Paradox
Increased productivity expectations from
management without corresponding

support creates a paradoxical effect, where
developers lack the time necessary to
develop the skills that would save time.
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Systematic Productivity Optimizations Require a Systematic
Approach— Not Just Adding More Resources

4 “Deploy & Figure It Out” )

Many orgs invest in GenAl tools expecting
systematic productivity optimizationss while
\_ treating integration as an individual responsibilityj




Systematic Productivity Optimizations Require a Systematic
Approach— Not Just Adding More Resources

[ “Deploy & Figure It Out” h

Many orgs invest in GenAl tools expecting
systematic productivity optimizationss while
treating integration as an individual responsibilityj

Deviation From Established Principles
Productivity optimization principles
demonstrate systematic optimizations require
systematic approaches, not individual heroics
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Systematic Productivity Optimizations Require a Systematic
Approach— Not Just Adding More Resources

[ “Deploy & Figure It Out” h

Many orgs invest in GenAl tools expecting
systematic productivity optimizationss while
treating integration as an individual responsibilityj

Deviation From Established Principles
Productivity optimization principles
demonstrate systematic optimizations require

systematic approaches, not individual heroics

E.g.. Henry Ford -> Continuous Motion Assembly Line

.

o A
.......... nu
"

H

Workers focused on execution within optimized workflow. Their
productivity increased as a consequence of systematic change
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Systematic Productivity Optimizations Require a Systematic
Approach— Not Just Adding More Resources

) ord -> Continuous Motion Assembly Line

“Deploy & Figure It Out”

Many orgs invest in GenAl tools expecting
systematic productivity optimizationss while
treating integration as an individual responsibilityj

:
== i

H

used on execution within optimized workflow. Their

productivity increased as a consequence of systematic change

Deviation From Established Principles
Productivity optimization principles E.g., Fred Brooks -> Mythical Man Month

demonstrate systematic optimizations require

systematic approaches, not individual heroics

Adding developers to a late

project increases complexity
without corresponding
capability. To gain efficiency,
better systems are needed

MYTHICAL
MAN-MONTH
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Systematic Productivity Optimizations Require a Systematic
Approach— Not Just Adding More Resources

“Deploy & Figure It Out” h

Many orgs invest in GenAl tools expecting
systematic productivity optimizationss while
treating integration as an individual responsibilityj

Deviation From Established Principles
Productivity optimization principles
demonstrate systematic optimizations require

systematic approaches, not individual heroics

Better Systems Are Needed h

Adding GenAl without corresponding support
creates new coordination challenges and

learning requirements )

H

Workers focused on execution within optimized workflow. Their
productivity increased as a consequence of systematic change

E.g., Fred Brooks -> Mythical Man Month

Adding developers to a late
project increases complexity
without corresponding
capability. To gain efficiency,
better systems are needed

MYTHICAL
MAN-MONTH
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For Orgs: Increase Productivity By Increasing Support

[ A Shift In Responsibility

The responsibility for achieving systematic
productivity optimizations should be shifted
\_away fromindividuals and back toward systems

\

J
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For Orgs: Increase Productlwty By Increasing Support

nd
A Shift In ResponS|b|I|ty E.g. Expt.ert systems boom of the 80s -> Failed ROI -> 2"¢ Al Winter

-

The responsibility for achieving systematic
productivity optimizations should be shifted
\__away fromindividuals and back toward systems ] 1
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For Orgs: Increase Productlwty By Increasing Support

-

A Shift In Responsibility

The responsibility for achieving systematic
productivity optimizations should be shifted

away from individuals and back toward systems ] 1

~\

N
Taking A More Active Role

Orgs should take active role in shaping systematic

E.g. Expert systems boom of the 80s -> Failed ROI -> 2" Al Winter

workflow evolution by investing in integration support)
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For Orgs: Increase Productivity By Increasing Support

( A Shift In Responsibility ) E.g., Expert systems boom of the 80s -> Failed ROl -> 2"d Al Winter

The responsibility for achieving systematic 1

productivity optimizations should be shifted /I I

\__away fromindividuals and back toward systems ] 1

s
N >< \i Vs
Taking A More Active Role -

Orgs should take active role in shaping systematic e
workflow evolution by investing in integration support) |

~\

Table 2: Evidence-Based Team Interventions for Al Tool Adoption

Intervention Target Stage Mechanism Implementation Examples

Clear Organizational Mindset Formation Sets expectations; legitimizes exploration Leadership demos; documented value propositions;

Messaging success metrics

Al Tool Champions Approach Determination Models usage; provides guidance; reduces risk 1-2 designated team experts with 10% time allocation
for peer support

Context-Specific Use Cases Experience & Learning Translates capabilities to team workflows Team wiki with domain examples from actual
repositories

Knowledge Sharing Experience & Learning Accelerates learning; normalizes challenges Dedicated channel; “Al wins/fails” in standups; pair

Infrastructure programming

Protected Learning Time Throughout Enables pressure-free experimentation “Al Fridays”; sprint time allocation; hackathons

Collaborative Sessions Experience & Learning Transforms individual struggles to team learning Weekly demos; monthly challenges; brown bags 33
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*  Weidentified distinct patterns in how frequent and infrequent users perceive,
approach, and respond to challenges

+ Team & orginterventions appear to actively shape individual factors that impact
adoption for some developers

»  Qurfindings imply widespread expectations for rapid productivity gains without
sufficient support creates a Productivity Pressure Paradox, undermining the
productivity gains that motivate adoption
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