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1. Introduction

Every growing engineering team eventually needs to promote from within. A senior developer who has spent years building
deep expertise in a codebase gets asked to take on a lead role, and what follows is often messy. The new lead still wants to write
code. The team is not sure whose pull requests now carry final authority. Sprint planning meetings lose their rhythm because
nobody clarified who drives them. These are common problems, but they rarely get treated as engineering problems with
structured solutions [,

The academic literature on software team leadership tends to focus on large-scale organizational theory [ or on the personality
traits that correlate with effective technical management 1. What is missing is a practical, activity-level framework that tells a
transitioning engineer exactly what responsibilities change at each stage, what gates they need to pass, and how to classify the
decisions they are now expected to make. The gap is especially acute in front-end engineering, where the SDLC has its own
character: component-driven architecture, rapid release cycles, browser compatibility concerns, and a review process that blends
visual inspection with code analysis .

This paper addresses that gap directly. It defines a four-phase transition model that maps individual contributor activities to lead
activities across the full SDLC. Each phase has explicit gate criteria that must be satisfied before the next phase begins. A
companion decision taxonomy classifies the technical choices a front-end lead encounters by their reversibility and their impact
scope, and it maps each type to the minimum phase at which autonomous decision authority should be granted. The paper
evaluates the framework through a simulated scenario involving a six-person front-end team over six sprints, tracking team
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velocity, individual output, and code review coverage as the
transitioning engineer moves through each phase.

Section 2 reviews related work on technical leadership
transitions and agile team dynamics. Section 3 describes the
phase-gated transition structure. Section 4 presents the SDLC
activity ownership matrix. Section 5 introduces the decision
classification taxonomy. Section 6 reports simulated
evaluation results. Section 7 discusses practical implications
and limitations, and Section 8 concludes the paper.

2. Related Work

The transition from individual contributor to manager has
been studied extensively outside of software engineering.
Charan, Drotter, and Noel ®! described a leadership pipeline
model in which each transition requires a shift in skills, time
allocation, and work values. Their model applies broadly
across industries but does not account for the specific artifacts
and ceremonies that define a software team's daily work. In
agile contexts, the question of who leads and how authority
is distributed has been examined through the lens of self-
organizing teams [, but self-organization research tends to
focus on team-level behavior rather than on individual role
transitions.

Closer to the software domain, research on tech lead
responsibilities has highlighted the dual nature of the role.
Rost [/l characterized the tech lead as a "first among equals"
who must balance coding with coordination. Empirical
studies of open-source maintainer transitions I have shown
that handoff quality depends heavily on documentation and
gradual authority transfer, findings that parallel the phased
approach described in this paper. The concept of code
ownership, as studied by Bird et al. Pl established that
concentrated ownership correlates with fewer defects, raising
the question of what happens to quality when ownership
broadens during a lead transition.

Within front-end engineering specifically, the literature is
thinner. Component-based architectures have been discussed
in terms of modular ownership 1% and the emergence of
micro-frontend patterns M has created new coordination
challenges that fall squarely on the shoulders of front-end
leads. However, no prior work has attempted to map the IC-
to-lead transition onto the specific SDLC activities of a front-
end team, nor has any prior framework linked decision types
to transition readiness in this domain.

3. Phase-Gated Transition Structure

The transition framework consists of four phases, each
representing a distinct level of responsibility. Unlike a simple
promotion event, this model treats the transition as a process
that unfolds over multiple sprints. Each phase boundary is
governed by a gate, a set of criteria that must be met before
the engineer advances. This prevents premature authority
transfer and gives the organization concrete checkpoints for
evaluation.

3.1. Phase 0: Pure Individual Contributor

In Phase 0, the engineer operates as a standard IC. Their
responsibilities include writing and shipping code within
their assigned modules, authoring pull requests, participating
in sprint ceremonies as an attendee, and estimating their own
work. Decision authority is limited to local, reversible
choices within their feature scope. There is no formal
mentoring expectation, though informal knowledge sharing
may occur during pair programming sessions.
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Phase 0 is not a passive state. It serves as the baseline against
which all subsequent phases are measured. The engineer's
code quality, review responsiveness, and cross-module
awareness during this phase form the evidence base for Gate
1 evaluation.

3.2. Phase 1: Shadow Lead

Phase 1 begins when the engineer is nominated for potential
lead advancement. During this phase, the engineer starts
shadowing the current lead across key SDLC activities. They
pair on code reviews, observing how the lead balances
thoroughness with turnaround time. They attend backlog
grooming sessions with an active rather than passive role,
contributing to priority assessments. They take on a single
mentee, typically a junior engineer, to begin practicing
structured knowledge transfer.

The critical constraint of Phase 1 is that IC output should not
decline significantly. A common failure mode is to load the
transitioning engineer with shadowing duties while keeping
their sprint commitment unchanged, which leads to burnout
and sloppy code. The recommendation here is to reduce
sprint commitment by 15 percent during Phase 1 to create
room for shadowing activities.

Gate 1 criteria include: consistent PR quality over the
preceding three months, demonstrated cross-module
contributions (not siloed to a single feature area), manager
nomination supported by peer feedback, and evidence of
informal mentoring behavior.

3.3. Phase 2: Acting Lead

Phase 2 is the most demanding stage. The transitioning
engineer takes on primary ownership of sprint planning, runs
the backlog grooming process, and serves as the first
reviewer on most pull requests. Architecture input becomes
expected rather than optional. The engineer's personal IC
output drops to roughly 50 percent of baseline as lead
responsibilities absorb the remainder of their time.

This phase is where most unstructured transitions break
down. Without explicit expectations about IC output
reduction, acting leads try to maintain full coding velocity
while also driving sprint ceremonies, reviewing code, and
mentoring. The result is half-done features, review
bottlenecks, and frustrated teammates. The framework
addresses this by setting an explicit 50 percent IC target and
by making the team aware that the acting lead's coding
velocity will be lower during this period.

Gate 2 criteria include: stable or improving code review
throughput across the team, at least two sprints of solo sprint
planning facilitation, documented mentee progress (for
example, a mentee who has taken on more complex tasks),
and no regression in team-level sprint velocity beyond a 15
percent threshold.

3.4. Phase 3: Full Technical Lead

In Phase 3, the engineer holds full team-level ownership.
They own the technical direction of the front-end stack,
coordinate with other teams on cross-cutting concerns, lead
incident response and write postmortems, and manage the
growth paths of their direct reports. IC output drops to
roughly 20 percent, focused on strategic contributions such
as proof-of-concept implementations, complex debugging, or
architectural spikes.

Gate 3 criteria include: sustained team sprint velocity at or
above pre-transition baseline, at least two independently led
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incident responses, architecture decisions that have been
accepted and implemented by the team, and a passing score
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on a team satisfaction survey covering communication,
technical direction, and workload fairness.

Phase-Gated Role Transition from IC to Technical Lead

Phase 0: Pure IC

- Individual code ownership
- Self-directed task execution
- PR authoring focus

- Local scope decisions

Phase 1: Shadow Lead

- Pair code review with lead
- Observe sprint ceremonies
- Begin mentoring juniors

- Shared backlog grooming

Phase 2: Acting Lead

- Chwn sprint planning
- Primary code reviewer

- Architecture input

- Reduced IC output (50%)

- Team-level ownership

- Cross-team coordination
- Incident escalation

- Strategic IC (20%)

Gate Criteria

Gate 1 Criteria

Consistent PR quality (3+ months)
Cross-module contributions
Informal mentoring observed
Manager nomination

Peer feedback positive

Gate 2 Criteria Gate 3 Criteria

Code review throughput stable Sprint velocity maintained

Sprint ceremony participation Architecture decisions accepted
Mentee progress documented Incident response led (24)
Backlog grooming accuracy Stakeholder communication

Mo regression in IC output Team satisfaction survey pass

Each phase boundary is governed by explicit gate criteria that must be satisfied before advancement.

Fig 1: Phase-Gated Role Transition from IC to Technical Lead

4. SDLC Activity Ownership Matrix

The transition framework gains practical value when it is
mapped directly onto the activities that make up a front-end
team's SDLC. The ownership matrix presented here tracks six
core activities across all four phases: sprint planning, code
review, architecture decisions, backlog grooming, incident
response, and mentoring. For each activity and phase
combination, the matrix assigns a specific role label that
clarifies the engineer's expected level of involvement.

Take code review as an example. In Phase 0, the engineer
reviews pull requests within their own scope and receives
reviews from peers and the current lead. In Phase 1, review
scope expands to include cross-module PRs, and the engineer
begins to observe how the lead handles contentious reviews.
By Phase 2, the engineer serves as the gatekeeper, the person
who gives final merge approval on most PRs. In Phase 3, the
lead becomes a delegator, assigning review ownership to
specific team members based on expertise and workload, and

stepping in only for the most complex or cross-cutting
changes.

Incident response follows a similar trajectory. Phase 0
engineers fix bugs in their own area. Phase 1 adds shadowing
on-call triage. Phase 2 means leading the coordination effort
during an incident, deciding who investigates which
component, communicating with stakeholders, and tracking
resolution. Phase 3 adds postmortem ownership and the
authority to mandate follow-up action items.

The distinction between each label is not merely semantic.
"Attendee" means the engineer shows up and contributes
when asked. "Co-facilitator" means they share the facilitation
role with the current lead. "Primary facilitator" means they
run the meeting while the current lead observes and provides
feedback afterward. "Owner" means full accountability with
no safety net. These differences map to measurable behaviors
that can be observed during gate reviews 12,

SDLC Activity Ownership Distribution Across Transition Phases

SDLC Activity

Sprint Planning

Phase 0 (IC)

Attendee

Phase 1 (Shadow)

Co-facilitator

FPhase 2 (Acting)

Primary Facilitator

Phase 3 (Full Lead)

Owner

Code Review

Author + Peer
wn-scope

Expanded Reviewer

Gatekeeper

Delegator
ASSIONS FEVIEW DWILETS

Incident Response

On-call Shadow
beerves triage cal

Architecture Decisions Consumer Contributor Co-decider Decision Maker
implements pattern: (prog alternatives) (shared with sensor lead) wns technical direction)
Backlog Grooming Clarifier Triage Assist Triage Lead Backlog Owner
(asks questions on tasks) helps prioritze item ranks and assigns work) (curates with product)
Responder Incident Lead Escalation Point

Mentoring / KT

None (informal)
ad-hos help)

Buddy

Ownership Gradient

Mentor

Growth Manager

| Participant

|| Shared Authority || Primary Autherity | Full Ownership

-

Increasing responsibility and decision authority

>

Six core SDLC activities mapped across four transition phases, showing the progression from participant to full owner.

Fig 2: SDLC Activity Ownership Distribution Across Transition Phases
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5. Decision Classification Taxonomy

Not all technical decisions carry the same weight, and a new
lead should not be expected to handle every kind of decision
from day one. The taxonomy presented here classifies front-
end technical decisions along two axes: reversibility (how
easily a decision can be undone) and impact scope (whether
the decision affects a single module or cuts across multiple
modules or teams).

These two axes produce four decision types. Type A
decisions are local and easily reversible. Renaming a CSS
class, restructuring a component's internal file layout, or
adding test coverage to an existing module are all Type A.
Any IC at any phase can make these decisions without
escalation. They carry low risk and high learning value.
Type B decisions are cross-cutting but still reversible.
Updating a shared linting configuration, modifying a utility
library's public API, or changing a build tool setting that
affects all packages falls into this category. These require
coordination across module boundaries but can be rolled back
without lasting damage. Phase 1 engineers should begin
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handling Type B decisions with oversight from the current
lead.

Type C decisions are local but hard to reverse. Adopting a
third-party SDK for a specific feature, changing a module's
API contract in a way that downstream consumers depend on,
or introducing a new data fetching pattern within a feature
area are examples. These are commitment decisions: once
made, unwinding them costs significant engineering time.
Phase 2 engineers, acting in the lead capacity, should own
Type C decisions for their modules.

Type D decisions are both cross-cutting and hard to reverse.
A framework migration, a fundamental change to the
rendering strategy, a move from REST to GraphQL across
the application, or a restructuring of the CI/CD pipeline all
qualify. These are strategic choices that shape the team's
work for months or years. Only Phase 3 leads, with full team
ownership and cross-team coordination authority, should
make Type D decisions, and even then with stakeholder input
and written rationale [*31,

Decision Classification Taxonomy for Authority Delegation

Impact Scope

Local {Single Module)

Cross-cutting (Multi-Module)

Type A: Routine

C55 refactoring, variable renaming

Component file restructuring

Easily Reversible

Test coverage additions

Delegate: Phase 0+ (Any IC)

Type B: Coordinated

Shared uhlity library changes
Lint/formatting rule updates

Build configuration changes

Delegate: Phase 1+ (Shadow Lead)

Reversibility

Type C: Committed

Module API contract changes
Database schema for feature
Third-party SDEK adoption

Hard to Reverse

Delegate: Phase 2+ (Acting Lead)

Type D: Strategic
Framework migration (e.g. Angular
to Reacth
Rendering strategy overhaul
CI'CD pipeline restructuring

Decisions st

alate rightward and d

Each type maps to a minimum tran

mward as impact and irreversibility increase.

ion phase for autonomous decision authority

Technical decisions classified by reversibility and scope, each mapped to a minimum transition phase for
autonomous authority.

Fig 3: Decision Classification Taxonomy for Authority Delegation

6. Simulated Evaluation

To evaluate the framework'’s effect on team productivity, a
simulated scenario was constructed. The scenario models a
six-person front-end team operating in two-week sprints over
a 12-week (six-sprint) observation period. One engineer
transitions from Phase O to Phase 3 during this window.
Baseline metrics were established from three sprints of stable
Phase 0 operation preceding the observation period.

6.1. Simulation Parameters

The simulated team consists of one senior engineer (the
transitioning IC), two mid-level engineers, two junior
engineers, and one existing lead who is either departing or
moving to a different team. Each engineer's baseline sprint
velocity is normalized to story points per sprint. The
transitioning engineer's baseline IC output is set at 100
percent (roughly 13 story points per sprint in the simulation).
Team sprint velocity is the aggregate of all individual
contributions plus a coordination factor that accounts for
review turnaround and unblocking.

The simulation assumes that each phase lasts approximately
two sprints, though in practice Phase 2 often extends to three
or four. Gate evaluations occur at the end of each phase, and
the simulation models a single-attempt pass for all gates.
Failure scenarios, where an engineer does not meet gate
criteria and must repeat a phase, are not modeled in this
simulation but would increase the total transition timeline.

6.2. Results

Three metrics were tracked across the transition: team sprint
velocity (as a percentage of baseline), the transitioning
engineer's personal 1C output, and code review coverage (the
percentage of pull requests receiving substantive review
before merge).

Team sprint velocity dipped to 95 percent of baseline during
Phase 1, reflecting the 15 percent reduction in the
transitioning engineer's sprint commitment. During Phase 2,
velocity dropped further to 88 percent as the engineer shifted
to 50 percent IC output and the team adapted to a new sprint
facilitator. By Phase 3, velocity recovered to 108 percent of
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baseline. The above-baseline result reflects the compounding
benefits of improved code review coverage (from 60 percent
at baseline to 95 percent at Phase 3), more consistent sprint
planning, and better-distributed knowledge across the team.

The transitioning engineer's personal IC output followed the
expected trajectory: 100 percent in Phase O, 85 percent in
Phase 1, 50 percent in Phase 2, and 20 percent in Phase 3.
While this decline is steep, it is offset by the team-level gains.
Industry reports on unstructured transitions [l describe
scenarios where the transitioning engineer tries to maintain
80 to 90 percent IC output while taking on lead duties,
resulting in team velocity drops of 20 to 30 percent that
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persist for multiple quarters as review backlogs grow and
sprint planning becomes inconsistent.

Code review coverage improved steadily across phases. In
Phase 0, only 60 percent of PRs received a substantive review
(defined as a review that goes beyond surface-level approval
to examine logic, edge cases, and alignment with
architectural patterns). By Phase 2, with the transitioning
engineer serving as gatekeeper, coverage reached 90 percent.
At Phase 3, the delegator model pushed coverage to 95
percent because review responsibility was distributed across
the team rather than concentrated in a single person.

120 =

a0
60 o7

40

Percentage of Baseline (%)

20

Simulated Team Metrics Across Transition Phases

Team Sprint Velocity

------- Code Review Coverage

Phase O Phase 1
(Pure 1c) (Shadow)

- IC Personal Output

Phase 2 Phase 3
(acting) (Full Lead)

Team sprint velocity, individual 1C output, and code review coverage tracked across a six-sprint simulated

transition window. All values simulated.

Fig 4: Simulated Team Metrics Across Transition Phases

7. Discussion

7.1. Practical Implications

The framework described here can be adopted by any agile
front-end team without tooling changes or process overhauls.
The phase labels, gate criteria, and decision taxonomy can be
documented in a team wiki or handbook and referenced
during one-on-one meetings and performance reviews. The
ownership matrix provides a ready-made conversation tool
for setting expectations with both the transitioning engineer
and the rest of the team.

One practical benefit is clarity for the transitioning engineer.
In many teams, the shift from IC to lead happens informally:
the engineer gradually takes on more coordination tasks until
they are operating as a de facto lead without anyone having
explicitly defined what that means. This ambiguity creates
stress, because the engineer does not know whether they are
doing enough lead work or too much, and it creates confusion
for teammates who are unsure about reporting lines and
decision authority [*°1,

The decision taxonomy is separately useful even outside the
transition context. Any front-end team can benefit from
classifying their pending technical decisions by type and
assigning clear ownership. The taxonomy helps prevent two
common failure patterns: senior engineers making Type A
decisions that should have been delegated downward
(micromanagement) and junior engineers making Type D
decisions without sufficient authority or context (premature
commitment).

7.2. Limitations

The simulated evaluation carries the obvious limitation that
it does not reflect the variability of real teams. Actual
transitions are affected by interpersonal dynamics,
organizational politics, unplanned departures, and shifting
business priorities. The simulation models a clean, single-
attempt transition with cooperative team members and stable
business requirements, which is an idealized case.

The framework assumes an agile, sprint-based SDLC with
standard ceremonies. Teams using kanban, continuous flow,
or hybrid approaches would need to adapt the phase
definitions and gate criteria to fit their cadence. The
ownership matrix is tailored to front-end activities and would
require modification for backend, infrastructure, or full-stack
teams.

Team size is another constraint. The framework targets teams
of four to ten engineers. Smaller teams may not have enough
activity volume to justify a formal transition structure, while
larger teams may require sub-team leads and a more

hierarchical model that goes beyond the scope of this paper
[16],

8. Conclusion

Moving from code ownership to team ownership is a difficult
transition that most engineering organizations handle through
informal trial and error. The framework presented here
provides a structured alternative: four phases with gate
criteria, an ownership matrix that maps responsibilities across
the SDLC, and a decision taxonomy that links authority
levels to decision characteristics. Simulated results suggest
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that structured transitions can keep team velocity within 12
percent of baseline during the most disruptive phase,
compared to 20 to 30 percent drops in unstructured
approaches.

The contribution is not a rigid prescription. Teams should
adapt the phase durations, gate criteria weights, and activity
mappings to their own context. What the framework does
provide is a shared vocabulary and a set of checkpoints that
replace ambiguity with clarity. For front-end teams operating
under the pressures of rapid release cycles and component-
driven architectures, that clarity can make the difference
between a transition that strengthens the team and one that
sets it back.
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